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SMIQ Pulting into Operation

1 Preparation for Use

1.1 Putting into Operation

Betore putting the SMIQ into operation, please make sure that

s the covers of the casing are put on and screwed,

s the ventilation openings are free,

s no signal voltage levels exceeding the permissible limits are applied at the inputs,
s the outputs of the instrument are not overloaded or connected incorrectly.

if these poinis are not chserved, the instrument rmight be damaged.

1.1.1 Supply Voltage
The SMIQ can be operated at a.c. systemns from 80 to 132 V and 180 to 2658 V at system frequencies
from 47 to 440 Hz. The power supply socket is situated at the rear of the instrument., The instrument

automatically sets iself to the voltage applied within the permissible voltage ranges. It is not necessary
1o set the instrument to a certain supply voltage.

11.2 Switching On/Off the Instrument

Power switch at the rear of the instrument

Switch on/off: » Press power swiich at the top {l} / bottom (0}

The power switch can remain switched on permanently. Switching
off is only necessary when the instrument is to be completely
- Power supply socket disconnected from the mains,

- Power swilch

.
R

On/off switch at the front of thé instrument

Q. STRY & --— Standby check LED Switch on: > PF95§ switch, ’ )
The instrument is ready for operation.
Switch off: » Release switch.
_The instrument assumes the STANDBY maode.

S 1 =on
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1.1.3 Initial Status

Upon switching on, the instrument either automatically assumes the status which was set when it was
swifched off (parameter POWER-ON STATE PREVIOUS SETTING in LEVEL-LEVEL menu) or the BF
output is disconnected (POWER-ON STATE RF OFF).

If the instrument nead not {0 be operated from the initial status any further, a defined default status
should be established by pressing the [PRESET] key prior to further setfings.

STANDBY Mode

In the STANDBY mede the optional reference oscillator (option SM-B1) remains switched on, which
increases frequency accuracy.

Frequency accuracy after switching on when the oven-controlled reference oscillator is fitted
(option SM-B1)

When switching on from the STANDBY mode, the specified frequency accuracy is reached immediately.
if the power switch was switched off, the reference osciliator neads some minutes of warm-up time to
reach its nominal frequency. During this period of time, the output frequency does not yet reach its final
value either. |n the status line in the header field of the display the message "OVEN COLD" is displayed
for this time.

1.1.4 Seiting Contrast and Brightness of the Display

— Brightness control
- Conirast control

Contrast and brightness of the display can be set by means of the contrast and brightness controls
situated below the display.

1.1.5 RAM With Battery Back-Up

The SMIQ has a static read-write memory (CMOS-RAM) with battery back-up, in which 50 different
complete settings of the instrument ¢an be stored (¢f, Chapter 2, section "Storing and Calling of
Instrument Setftings™). In addition, all data and/or lists the user enters himself, such as for list rode,
memory sequence, and user correction of the level, are stored in the RAM. Further, all data of the
calibrations running within the instrument in the SMIQ are stored in the RAM {cf. Chapter 2, section
"Calibration”).

A lithium battery with a service life of approx. 5§ years serves to supply the RAM with power. When the
battery is discharged, the data stored will be lost. For exchange of the battery see Service Manual (Id-
No.: 1085.2445.24).
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1.1.6 Preset Setting
A defined setiing status is achisved by pressing the [PRESET] key,

Preset Status:

RF frequency 100 MHz
RF level -30 dBm
Reference frequency internal, adjustment off
Ofisets 0
Moduiations switched off
Transient-free levei setting switched off, level attenuator mode: AUTO
internal level control level ALC: AUTO
User correction level UCOR: OFF
LF output switched off
Sweep switched off
List mods switched off
Memory seguence switched off
Suppression of indications system security: unaltered
Protection of calibration data protection iock: unaltered
Settings siored unaliered
Data, lists etc. stored unaltered
IEC-bus address unalftered
Beeper unaltered

All parameters and circult states, even those of operating modes which are not activated, are preset by
means of Preset.

The presettings going beyond the above list can be seen from the menu representations as of Seclion
2.4 which sach indicate the Preset setting staius.

1.2 Functional Test

On switching on the instrument and permanently during operation, the SMIQ carries out a self test. The
ROM contents as well as the battery of the non-volatie RAM are checked on switching on the
instrument and the RAM contents with every calling the memory. The most important instrument
functions are automatically monitored during operation.

If an error is detected, the message "ERROR" is displayed in the status line, For further identitication of
the error, press the [ERROR] key. Thereupon a description of the error/s is displayed (cf. Chapter 2,
section “Error Massages™). Return to the menu exited by pressing the [RETURN] key.

If required, the self tests can be induced purposefully. See Chapter 4, section "Functional Test".
Further, internal test points can be polied by the user and the results be read out and displayed. See
Chapter 2, section "Voltage Indication of Test Points™.
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Fitting the Opfions SMIQ

1.3 Fitting the Options

Due to s variety of options, the SMIQ offers the possibility of providing the instrument with the
equipment exactly corresponding 10 the application. Newly fitted options are auiomatically recognized
and the relevant parameters added in the menu.

After every change of the instrument configuration, the CMOS RAM has to be cleared as the storage
data shift:

> Switch off the instrument

» Switch the instrument on again with the [RESET] key pressed

The internal calibration routines VECTOR MOD, VCO SUM, and LEV PRESET now have to be calied
up again to restore the cleared calibration values.

These routines are accessible via menu UTILITIES-CALIB (see also Chapter 2, section “calibration®).
The calibration routines have to be carried out in the following order:

1. Summing loop (VCO SUM)

2.VECTOR MOD
3. LEV PRESET

1.31 Opening the Casing

Caution:
Prior to opening the SMIQ unpiug the power connector.

Remeove paneting ¥ Remove four screws in the two tilt teet at the rear of the instrument.
. » Remove the upper paneling towards the top and rear.
# Turn the instrument.
¥ Remove the lower paneling towards the fop and rear.

Open ventilation ducts When an gption is filted at a slot which has not been used up 10 now,
the appropriate ventilation duct of the plexiglas plate at the left in the
casing frame must be opened. The openings are pre-punched so that
the respective part is easy to break out.
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SMIQ Fitting the Options
1.3.2 Overview of the Siots
z il
allallzliallzllalliall=||Z| & POWST
FRO ctleliel i Sllallsl 38|21 =
= = — W ] O G = ~
% 2|2
T .
ATTC Option SM-B1
[t
FRO = front unit AEFSS = reference/stap synthesis
FMGD = FM/PM modutator MCOD = modulation coder
IQMOD = HQ modulator DGEN = data generator
HQCON = 1YQ converter FSIM = fading simuiator
SUM = summing loop POWS$ = power supply
DSYN = digital synthesis ATYC » attenuator
Fig. 1-1 SMIQ, View from the top
1.3.3 Option $M-B1 - Reference Oscillator OCXO

» Fasien the oplion at the back end of the lateral opening by means of

the screw threads provided there.

> If the two last slots are both cccupied, one of these modules must

be removed temporarily.

» Feed ribbon cable W710 through the rear square cut-out io the
motherboard, insert into connector X22 and snap in the locking.

» Feed coaxial cable W710 from socket X711 of the option through

the second cut-out along the rear transverse panet 1o connector
reference/step synthesis, via the
motherboard and insert there. Fasten the cable at the transverse
panel using the cable ties attached.

X74 at the A7 module,

1.5
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SMIQ

OCXO

Calculate calibration value

Store calibration value

Set tuning voltage and calibrate The crystal oscillator was factory-tuned fo nominal frequency and the

appropriate tuning voltage indicated on the cover of the module. The
calibration value now has to be calcuiated from this value and
transfarred to the memory of the signal generator.

The tuning voltage is generated by g 12b-bit-D/A converter which is
scaled such that a tuning voitage of 12 volis is generated with
calibration value {CALIBRATION DATA) 4000.
The calibration value is thus calculated from the tuning voltage (Viya)
as follows

CALIBRATION DATA =V, x 4000 / 12

For checking purposes, the voltage at pin 16 of plug X22 on the
motherboargd can be remeasured and corrected if necessary. A check
by means of irequency measurement may only be made after a
warm-up of 2 hours and against a calibrated reference.

¥ Unlock protection levet 2 with code 250751.

v Call menu UTILITIES-CALIB-REF OSC.

¥ Enter the calculated calibration voltage with CALIBBATION DATA
by means of the rotary knob or keypad.

¥ Select STORE CALIBRATION DATA

» Terminate entry using the [SELECT] key
The new calibration value is stored in the EPROM.

Notle: The flash EPROM does not permit the deletion of individual
data. Thus new memory space is occupied for each calibration.
if there is no memoty space available any more, the EPROM
must he cleared by an authorized service shop and be written
into anew. Thus a calibration should only be made if necessary

134 Option SM-B5 - FM/PM Modulator

The FM/PM modulator is fitted at the slot with label 'FMOD’.

Fitting the option

www.valuetronics.com

» Withdraw cable W89 from X899 of the summing logp and use again.
> Establish the following connections:

Cabie From To Signal
Wwag AB-X89 AB-X67 FDSYN
Wes AB-X65 AT-XT1 REF100
Wa7 AB-X62 AS-X23 FDFM
1.6 E-6
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1.3.5 Option SMIGB10 - Modulation Coder
The Modulation Coder is fitted at the slot with iabel "MCOD".
¥ Piug the modute into the appropriate place, lock it and fasten all
SCrews

» Opan the air inlets at the housing frame by breaking out the safety
glass plate which belongs to the option

» Depending on the fact whether the option SMIQB14 (FSIM 1) has
been installed in the SMIQ, the following coaxial connections have
to be made:

Note: Please store the remaining cables. They will he required if
further options wili be installed af a later stage or options will

be removed.
SMIQ without option FEM SMIQ with option FSIM 1 Remark about cable
1
Ceide | from it to
MCOD

W3z2 X321 | REFSS X712 HEFSS  X72 W322 was provided with MCOD.

W72 X322 [DSYN X8t DSYN X&1 Withdeaw W72 from X72 of module REFSS,

W243 | X323 | BACK POW RAMP BACK POW RAMP | Withdraw W243 from X243 of module IQMOD.

socket soacket

W3z4 [ X324 [ IQMOD X243 IOMOD X243 Wa24 was provided with MCQD.

Wazs [ X325 {IOMOD X244 - W225 was pravided with MCQD.

W3B1 | X326 - FSIMA X361 W361 was provided with ESIM1.

X326 - . - -
Wadd | X327 FARQ t socket FRO | socket Withdraw W244 from X244 of module IQMOD. #
FSIM1 is installed withdraw W244 from X361 of
_ moduie FSiM1.
W328 | X328 |iOMOD X245 - W328 was provided with MCOD,
w363 | X328 - ESIM 1 X363 W383 was provided with FSHA1.
X329 . - -

W245 [ X330 |FRO Q socket FRO Q socket Withdraw W245 frorn X245 of module IQMOD. #
FSIM1 is installed withdraw W245 from X363 of
moduie FSiM1.

O 00 O O O MCOD X320 O O O O
X330 X329 X328 X327 X828 X325 X324 X323 X322 X321 ‘
¥ The included adhesive labsl "Option included" is to be fixed at the
rear panel of the SMIQ.
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1.3.6 Option SMIQB11 - Data Generator
The Data Generator is fitted at the slot with label "DGEN".

» the module into the slot, fock it and fasten all screws
¥ Plug W341 onto X341

# Open the air inlets at the housing frame by breaking out the safety
glass plate which belongs to the option

1.3.7 Option SMIQB12 - Memory Extension to Data Generator

The Data Generator can be upgraded with up 10 two memory extension units (SMIQB12). The first
Memory Exiension is fitted at the slot with label "X350", the second Memory Extension at siot with label
"X351".

3 Remove option Data Generator from SMICQ

» Withdraw the screws of the [abelled screening cover and remove
the cover.

» The first memory extension unit has to be pluged on connector
X350 near the battery.

» The second memory extension unit has to be pluged on connector
X351.

> Refit the screening cover of the Data Generator module.

» Plug the Data Generator back into the appropriate place, lock it and
fasten all screws.

1.3.8 Option SMIQB42 - Digital Standard 15-95 CDMA

Option SMIQB42 is a sofiware options. It can be enabled by a keyword. The keyword is printed on a
label which is part of the equipment supplied and into the groof below the handle of SMIQ.

A prerequisite for installing the option is that option SMIQB10 (Modulation Coder} and SMIQB11 {Data
Generator) are part of SME.

Enabiing option ¥ Cail up menu UTILITIES-INSTALL and then press key [SELECT)].
¥ Select OPTION TO INSTALL and then prass key [SELECT].
» Seilect option 1o be instalied and then press key [SELECT).

# Enter the 6-digit keyword inio the entry field INSTALLATION KEY
and then press [ENTER]
¥ Switch off unit and then switch on again.

After installation, the new option can be checked in the module list in menu UTILITIES-DIAG-CONFIG.
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1.3.9 Option SMIQB14 - Fading Simulator FSIM1

The Fading Simulator is fitted at the slot with fabel 'FSiM1"

Before fitting the option SMIQB14 {FSIM1) first check the carrect settings of the jumpers on the module.
The jumper selting depends on the number of fading simulaters instalied, either one (FSIM1} or two
(FSIM1 and FSIM2):

After an instrument warm-up period of 2 hours, the Fading Simulator as well as the 1Q Modulator should
be calibrated.

Two coaxial connecting cables (Stock No. 1085.4448.00) are part of the equipment supplied with the
option. The cables can be connecied to the outputs L/Q, of the AUX connsctor at the rear of SMIQ.
I2/Q are the 1Q output signals of the fading simulator.

Checking the jumper Jumper Setting for the Fading Simulator FSIM1:
settings {Cf. labeling Jumper Setting’ on the screening cover of the module)
Fsim Ornly one Fading Two Fading Simulators
Simuiator instalied installed

Jumper connects | X1.1 with X1z X1.1 with X1.2
X8.1 with X8.2 xg.2 with X8.3
X9.1 with Xa.z2 Xx8.2 with X8.3
X122 with X123 X122 with X123
X131 with X13.2 | X132 { with X13.3
X15.4 with X182 | Xi5.1 with X15.2
X16.% with X182 § X162 | with X16.3

Fitting the option » Plug the module into the appropriate slot, fock it and fasten all
SCTEWS,

» Open the airinlets at the housing frame by breaking out the safety
glass plate which belongs to the option.

¥ Depending on the fact whether the opfion SMIQB10 (MCOD} has
been installed in the SMIQ, the following coaxial connections have
to be made:

Notea: Please store the remaining cabies. They will be required if
further options will be installed at g later stage or aptions will
be removed. :
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SMIQ with option MCOD | SMIQ without option MCOD{ Remark about cable
Cable fram FSIM1| 1o to
Wast X361 MCOD X325 - W361 was provided with FSIM1
Waad X361 - FRO |-Buchse Withdraw W244 from X244 of modute
ICMGD
Ww3es X363 MCOD X328 - W363 was provided with FSIM1
W2a45 X383 - FRO Q-Buchse Withdraw YW245 from X245 of module
IOMOD
W3ag7 X367 1OMOD X244 HIMOD X244 W367 was provided with FSIMA1
Wwagas X368 ALY 12 ALY 12 W388 was provided with FSIM1
W370 - | X370 IMOD X245 IOMOD X245 W370 was pravided with FSIM1
Wagt X371 AUX Qz AUX Qe W381 was provided with FSIM1t
0000000 P X360 oo 0O 0O
i X371 X3V0 X309 X368 X367 X366 X365 X364 X363 X362 X361

For further details on the connection of the AtJX-socket at the rear
panel of the SMIQ please refer to section 2.1.2. 'Elements at the rear
panef’,

> The included adhesive label 'Cption included’ is to be fixed at the
rear panei of the SMIQ.

Calibrating the | » W arm-up the instrument for 2 hours.
Fading Simulator andthe > Call up menu UTILITIES - CALIB - FSIM
I/ Modulator > Call up menu UTIITIES - CALIB - VECTOR MOD.

1.3.10 Option SMIQB15 - Second Fading Simulator (FSIM2)

The second Fading Simuiator is fitted at the slot with {abel 'FSIM2'.

Before fitting the option SMIQB15 (F8IM2) please check the correct settings of the jumpers on both
fading moduies FSBVT and FSIM2.

After an instrument warm-up period of 2 hours, the Fading Simulator as welt as the 1Q Modulator should
be calibrated. :
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SMIQ Fitting the Options

Checking the jumper settings Jumper Setting for the Fading Simulator FSIM2:

settings (Cf. labeling 'Jumper Setting’ on the screening cover of the module)
FSiM2
Jumper connsacts Xt.2 with Xt.3
X8.2 with | X8.3
X8.2 with | X8.3

24 with | X12.2
x13.2 with | X13.3
Rih.2 with | X153
A16.2 with | A16.3

Fitting the option » Plug the module into the appropriate slot for the FSIM2, lock it and
fasten all screws.

¥ Open the air inlets at the housing frame by breaking out the safety
glass plate which belongs to the option.

# The following coaxial connections have to be made:

Note: Please store the remaining cables. They will be required if
further options will be installed at a later stage or options will

be removed.
Cable from FSH2 to
W362 X381 FSIM1 X362
was4 X363 FSiMI X364
w365 %365 ES M1 X385
w368 X367 FSIMmy X366
wa3asgg X370 FSIM$ X389

¥ The included adhesive fabel 'Option included’ is 1o be fixed at the
rear pane! of the SMIQ,

Calibrating the » Warm-up the instrument for 2 hours.
Fading Simulator and the » Call up menu UTILITIES - CALIB - FSIM.
I/Q Modulators » Call up menu UTILITIES - CALIB - VECTOR MOD

Retrofitfor 2.channel fading  Cables W388 and W391 have to be repositioned for 2-channel fading.
> Unplug W388 from X388 of FSIM1, and plug to X368 of FSIM2.
» Unplug W381 from X371 of FSIM1, and plug to X371 of FSiIM2.
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Fitting the Options SMIQ

1.3.11 Option SMIQ-B1S - Rear Panel Connections for RF and LF

The SMIQ can be retrofitted {0 include rear panel connections for BF and LF for mounting it into a 19"
rack using option SME-B19. The mounting insfructions are attached to the option.

1.4 Mounting into a 19" Rack
Caution:  Ensure free air infet at the perforation of the side walls and air cullet at the rear of the
instrument in rack mourting.

The SMICQ can be mounted into a 18" rack by means of rack adapter ZZA-94 (stock no. 386.4905.00).
The mounting instructions are attached {o the adapter.

www.valuetekomics.com 112 E-6



SMIQ

Front Panegl

2 Operation

2.1 Explanation of Front and Rear Panel

2.1.1 Elements of the Front Panel

2.1.1.1  Display
(cf. Fig. 2-1, A Front panel view, display)

FEEQUEHNCY
LEVEL .
HALOG MOD

FMl DEVIRTION
1 FML SOURCE .
I |1 LEGEN FREQ

ECTOR MOD

w UTILITIES

IGITAL MOD FMZ DEVIATION
: DIGITAL S7TD FMZ SOURCE

EXT] COUPLING
EXT2 COUPLING

PEEEMPHASIS

The display shows in the

header field: - the current frequeticy and level
settings.

- status messages.
- error messages.

menu field: - the main menu and the submenus
selected with the current settings.

Parameters can be selected and changed in the
menus indicated,

www.valuettomics.com 1

see as well

Section "Display”
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SMIQ

Front Panel

NOILVIEVA 7 NIN3N

1337133 MOIN0—

“aar

BN SO0

el JXEN

AQEAIOND #ady

DHLLT G0

T

HE ARSI R
RIS

AONENDHIE ..
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= 0 000 000 "0}
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Front pane! view, display

Fig. 2-1,a

E-B

22

S.C0Mm

www.valuets



SMIQ Front Panel
21.1.2 Conirols
(cf. Fig. 2-1, A and B front panel! view, controls)
2 DATAINBUT
Parameter field
{ Parameters RF frequency and RF level can be entered %izafe:vg I
directly by means of the parameter keys, alternatively S ectl?on
to menu operation, Further, complete instrument *Use of [FREQ] and
settings can be stored and called. [LEVEL] Keys"
FREQ Opens the setting of the RF frequency via Saction
vaiue inpud or variation by means of a rotary "BE Erequency”
knob. The current menu is maintained. 4 ¥
Return to the menu by means of the Section
[RETURN] key. (Setting of the RF frequency [ "BF Level"
also in the FREQUENCY menu}. Section

LEVEL Opens the setling of the RF level via value
inpiit or variation by means of & rotary knob.
The current menu is maintained. Return to
the menu by means of the [RETURN] key.
{Setiing of the RF ievel also in the LEVEL
menu).

SAVE  Opens the storing of the current instrument
sefting. Memory selection is effected by
entering a number {1 to 50} and is finished by
means of the [ENTER] key.

RCL Opens the calling of an instrument setting
stored. Memory selection is effected by
antering a number {1 to 50) and is finished by
means of the [ENTER] key.

Numeric input fieid

Numeric values, decimal peoint and minus sign can be
entered by means of the digital keys.,

0.9 Enters the digi.
: Enters the decimal point

~f gme Enters the minus sign.
Delstes the iast input (digit, sign or decimal
point} - key [BACKSPACE].

www.valueteonics.com 2.3

"Storing and Caliing of
instrument Settings”

see as well
Chapter 2
Section

"Basic Operating
Sigps”
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Front Panel
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Front panel view, controls

Fig. 2-1,b
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SMIQ : ' Front Panel

2 DATAINPUT

Unit keys with enter function

The unit keys terminate the input of values and specify | see as well

the multiplication factor for the respective basic unit. Chapter 2

The basic units are displayed nexi o the input field § Section

while numbers are entered. In the case of level | "Basic Operating

settings, the unii keys specify the uni, Steps”
G/ dBuV Selects gigamano, with BF level Section
dBuY, with LF level dBu. “Change Unit of Leve!"
M pv Selacts maga/micre, with level V.
k/m MV Selects kilo/milli, with level mV.
tx
Enter dB{m) Terminates entries in the basic

unit and value inpute without unit.
Selects with level dBm

Selects with leve] offset and fevel
step width ¢B.

In order to change to another level unit, simply press
the unit key desired. Parameter LEVEL must be
activated, e.g. by pressing the [LEVEL] key.

3

The menu keys access the menus and settings within | see as well

the menus. Chapter 2
RETURN Returns the menu cursor ta the "Seci[on ;
; Basic Operating
e next higher menu level. Steps”
P . SELECT Acknowledges the choice marked

Dy the menu cursor

= Moves the digit curser to the left by
one position in the marked value
indication.
Moves the menu curser to the lsft
by one position in a 1-out-ofn
seiection.

=3 Moves the digit cursor 1o the right
by one position in the marked vaiue
indication.
Moves the menu cursor to the right
by one pasition in a 1-out-of-n
selection. .
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SMIQ

Front Panel
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Front panel view, conirols

Fig. 2-1,b
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SMIQ Front Panel

3 MENU/VARIATION

Rotary knob

The rotary knob moves the menu cursor over the | See as well
positions of a menu leve! to choose from or varies the | Chapter 2

value of a parameter. The variaiion is either eftecied in | Section "Basic
steps of one or in a step width that can be specified at | Operating Steps”

will. Section "Sample
Setting for First Users"

4

See next Section "Inputs/Outputs”.

RF Swiiches on/off the RF signal. See as well
ON/OFF Chapter 2
Section "Use of [RF

MOD Switches on/off the modulation

ON/OFF selected in the UTILITIES MOD ON/OFF and [MOD
KEY menu. ON/OFF] Keys™

6

PRESET Establishes a defined instrument See as well
status. Cha;_:ier 1 _

ERROR" Indicates error and caution Section "Preset Setting
messages. Chapter 2

STATUS® indicates the instrument status. Sﬁcﬁc’" Help System

HELP* Indicates context-sensitive auxiliary Section “Status
fext. Section

LOCAL Switches the instrument from the Error Messages
REMOTE mode {remote control) o | Chapter 3,
the LOCAL mode {manual control). || Remote Control

* Exit the menus using the [RETURN] key.
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Front Panel
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SMIQ Front Panel
7

Brightness and contrast of the display can be set using § See as well

the rotary knobs. Chapter 1

Section “Setting of

' Contrast Contrast and Bright-

Brighinass

8  QUICK SELECT

The menu-quick-selection keys permit fast access to
two menus selected.

ASSIGN Stores the current menu as menui
when the MENLH key is pressed
afterwards or as menu2 when the
MENUZ key is pressed afterwards.

MENUA Activaies menu1 stored.
MENUZ2 Aclivates menu?2 stored.

9 Swilching On/O#

The On/Off switch switches the instrument from the
- standby mode to the ready-for-operation status.
. Prersquisite: The power switch at the rear of the
" instrument must be switched on.

8TBY LED is iluminated in the standby
mode,

www.valueteomics.com 29

ness of the Dispiay”

See as weil
Chapfer 2
Section

"Basic Operating
Steps”

see as well

Chapter 2

Section "Switching
On/Cff the Instrurment”
Section "Elements of

the Rear Pansl, Power
Switch”
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SMIQ Front Panel
2.1.1.3  Inputs/Outputs
(CL. Fig. 2-1, C Front panet view, inputs/Outputs)
DATA input external data signal for digital gﬁi;@r\?"
modulation. input resistance 1 kQ or Section '

50 3, Trigger threshold can be set

40 mA.
Quiput” data signal with operating
mode internatk. Level: TTL

BIT CLOCK input* external clock-pulse signal for
synchronization of external data
signal.

Input resistance 1 k2 or 56 0,

Trigger threshold can be set from -2.5
to + 2.5V, max. £ 15V, max. 40 mA.
OQutput™ clock-pulse signal with
operating mode internal. Level: TTL

SYMBOL Input* external clock signal for

CLOCK synchronization of the external data
signal with polyvalent modulation
types with several bits per symbol.
input resistance 1 kQ or 50 0,
Trigger threshold can be set from -2.5
o + 2.5V, max. £ 15V, max. 40 mA.
Cutput” symbol clock signal with
operating mode internal. Level TTL

(BB-AM) Input external modulation signal for

} 1Q medulation and broadband-AM.
Qutput” [-signal with operating mode
internal.
Input/output resistance 50 £3.
Nominal voltage (IKQ): Ug = 0.5 V
Nominal voltage (BB-AM): Us=0.25V
max. permissible overvoltage: £ 5V

Q input external modulation signal for
1#Q modulation.
Output* Q-signal with operating mode
internal.
nput/output resistance 50 Q.
Nominal voltage: Ug = 0.5V
max. permissible overvoltage: £ 5V

RF Qutput RF signal.
Source resistance 50 Q
max. permissible HF-power: 50 W
max. permissibie overvoliage: 35 V

* When fitted with optien Modulation coder, SMIQ-B10

www.valuetsonies.com 211

from -2.5 10 + 2.5V, max. + 15V, max.

“Digital Modulation”

Section
"Digital Modulation”

Section
"Digital Modulation”

Section

"Vector Modulation”
and

Section
"Broadband AM"

Section "Use of
OMN/OFF] and
IMOD ON/QFF] Key"

E-6



Rear Panel
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Fig. 2-2 Rear panel view
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SMIQ

Rear Panel

2.1.2 Elements of the Rear Panel
(Cf. Fig. 2-2, Rear panel view)

10
AUX IN/OUT

AUX INOUT

Pin Description

I ALIX OQutput I/Q modulated subcarrier.

Frequsngy 300 MHz, jevei -8 dBm,
source resistance 500

Qz Output Q-signal of the second fading simulator
for controlling of a second SMIQ with 2-channe!
fading.

174 Output I-signal of the second fading simulator
{for controlling of a secand SMIQ with 2-channel
fading.

Q Cut-oud, provided to relocate the Q- inpue at the
front 1o the rear of the instrument.

| Cut-out, provided to relocate the |- input at the
front 1o the rear of the instrument.

1+ TRIGGER Inpest to trigger sweep, LIST maode and Memory
Sequence. Level: TTL

2« PULS tnput for pulse moedulation. Lavel: TTL
input resistance 1002

3-4 Ground

4 - BLANK Output supplies a signal to blank the return
sweep of the settling process in LIST mode
Level: TTL

5 - MARKER Chutput is active when the sweep reaches the
marker or at the first step of the LIST mode .
Level TTL

8- X_AXIS Cutput supplies a voliage ramp of O to 10V,
whan a sweep is switched on.

7-L Ground

8 - EXT TUNE Tuning input for the internat reference trequency.
Valtage range + 10 V, pulfing rangs +1-10°

9.1 Grotznd_
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E-8



Rear Panel

SMIQ

Fig. 2-2 Rear panel view
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Rear Panel

PAR DATA An adapter between the
- PAR DATA connector and
coaxial BNC connectors is
avaiiable as an accessory
{SMIQ-25, order no.
1104.8555.02).
PAR DATA
Pin Description
1-4 Ground
2.1 Ground
3-DATA-DB Paraltel data inputiewtput DO to D6 for digital
4 - DATA-D4 modutation.
5- DATA-DZ OQutput: TTL signal.
&- DATA-DO Input: Input resistance 102 or 500
Trigger threshold can be set from -2,5 16 2,5Y,
max. + 15V, max. 40 mA
7- SYMBCLK  Symnboil clock inbﬂtfoutput for synchronization
of the data signal with modulafion iypes with
several bils par symboal.
CQuiput; TTL signal.
input: input resistance 1k{ or 500
Trigger threshald can be sat from -2,5 ta 2,5V,
max. + 15V, max. 40 mA
B-1 Ground
9- LEV-ATT Signal inputfoutpui for controlling of levet
reduction,
Output: TTL signal.
input: input resistanca 1kQ or 50€).
Trigger threshold can be set from -2,5 to 2,5V,
max. £ 15V, max. 43 mA
10-1 Ground
11 - TRIGOUT  Quiput for triggering of external instruments.
1 Qutput: TTL signal.
i2-4 Ground
151 Ground
14 - TRIGIN input for triggering of frames, PRBS and data
sequences.
Input: Input resistance 1kE or 500,
‘Trigger thrashoid can be set from -2,5 10 2,5V,
max. * 15V, max. 40 mA
15 - DATA-B7  Parallel data inputfouiput Dito D7
15 - DATA-DS  seepind-8
17 - DATA-D3
18 - DATA-D1
18- L Ground
www.valueteonics.com 2.15 E-6
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Fig. 2-2 Rear panel view
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SMIQ Rear Panel
11

PAR DATA

pin Description

20 - BITCLK Oupust bit clock with operaling mods intamnai.
TTL signal

21-CW Signal input/output for controfling of
modutation. Swilches carrier o CW with FSK
maoduiation.
Ourput: TTL signat,
Input: input resistance 1k or 500
Triggsr thrashold can be set from -2,5 to 2,5V,
max. £ 15V, max. 40 mA

22 - BURST- Signal inputioutput for controlling of the bursl

GATE proiile,
Output: TTL signal,
Input: input resistance 1k} or 5040,
Trigger threshold can be sef from -2.5 o 2.5V,
max. + 15V, max. 40 mA

23 -TRIGOUT 2 Qutput for trggering and controlling of external
instruments.
OCutput: TTL signal.

24 - TRIGOUT 3 Quiput for triggering and controlling of externat
instruments.
Qutput: TTL signat.

25 - HOP HOP output provides control signal when
internal frequency hopping is programmed.
Output: TTE signal

DATA Cut-out, provided to relocate the DATA
input/output at the front to the rear of the
instrument.

BIT CLK Cui-ou, provided to relocate the BiT CLK
input/output at the front o the rear of the
instrument.

SYMB CLK  Cut-out, provided to relocate the SYMB
CLK input/cutput at the front to the rear of
the instrument.

POW BRAMP Signal input/output for power ramping.
input; accepts anaiog voltages from
0to 1V for envelope modutation.

Input resistance 10k

Max. permissible overvoltage +15 V

Qutput provides modulation voltage of

burst envelope with internal modulation.

output resistance 10Q

Max, permissible overvoltage £15 V
www.valueteonics.com 2.17 E-6
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15
EXTH
EXT2
‘16
RS-232
www.valuetsonics.com

Power supply connection

SER DATA Asynchronous data input for digital

modulation.
intarface: RS232 up to 115 kbps

input external modulation signal,
alternatively for AM or FM (PM).
Input resistance >100 kQ.

Nominal voltage: Us =1V

Max. permissible overvoliage: £ 15V

input external modulation signal for FM
{PM).

Inpue resistance >100 kQ.

Nominal voltage: Us =1 V

Max. permissible overvoltage: + 15V

RS-232 interface,

used for software update, the loading of
cafibration data, and remote control. The
pin assignment corresponds to the pin
assignment of a PC.

2.19

SMIQ Rear Panel
13
Power switch see as well
ON when pressed at the top {l} Chapter 1,
Section
"Supply Voltage"
Section

"Switching On/off the
instrument”

see as well
Annex A
“interfacas"

zee as well
Chapter 3
Remote Control
and

Annex A
"Interfaces”
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Fig. 2-2 Rear panel view

www.valuetsonics.com 2.20 E6



SMIQ

Rear Panel

IEC 625
IEEE 488
PR
REF
19
LF
20
RF

www.valuetsosnics.com

IEC-Bus {IEEE 488)
Remote-controf interface

Output of the internal 10-MHz reference
signal with reference internal.

Source resistance 50 Q.

Input for external reference frequency with
reference external, Adjustable to external
reference frequencies from 110 16 MHz in
1-MHz steps.

input resistance 200 Q.

Qutput LF signat of the internal LF
generator.
Source resistance < 10 0.

Cut-out, provided to refocate the RF output

at the front to the rear of the instrumant

2.21

See as well
Chapter 3,
Remote Controi

See as well

Chapter 2,

Section

"Reference Frequency
int/fext"
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Display SMIQ

2.2 Operating Concept

2.2.1 Display

1 -
o —
* FREQUENCY | FM1 DEVIATION 1.00 kHz
S LEVEL i FMl SOURCE T [INTi EXTL gXT2
JHANALOG MOD [iFM | LEGEN FREQ 2.000 0 kdz
g - & VECTOR MOD )
DIGITAL MOD FMZ2 DEVIATION 10.0 kHz
DIGITAL STD FM2 SOURCE [0FF  EXT: EXT2
LF CUTPGT o
SWEED i ! EXT1 COUPLING PACT bC
LIST | BXT2Z COUPLING ‘L“?»Tc* Be
MEM SEQ :
# UTILITIES { PREEMPBASIS 'CFF% SO 75
- S AR
1 Headerfield  Main menu Submenu Satting menu Meng cu:sor""""_
2 Status field Digit cursor g
3 Menu fields Select mark

Fig. 2-3 Design of the display

Header field (1)The header field of the display indicates frequency and levet of the RF output signat. In
the RF-sweep opergting mode, the start and stop frequencies are displayed in two
lines one above the other. The start and stop levels are indicated in the LEVEL-sweep
operating mode correspondingly. A two-line level display appears for digital modulation
or digital standard. The upper line indicates {he average power {LEVEL), the lower line
the peak envelops power (PEP) of the modulated RF output signal.

Status line {2} The status line below describes operaling mode and cperating state of the instrument,
Error messages and notes for caution are alsc displayed in the status line,

Menu fields ({3)The indication fieids below the header field are reserved for the menu representations.
The image contenis of these fields change as a function of the menu selected, The
field at the left-hand display margin is occupied with the main menu, the topmost leval
of the menu structure. The main menu is always faded in.

Each further field adjacent at the right contains submenus.
The field ending with the right-hand display margin shows the setting menu. In this
menu all setting values and setting states connected with the menu selected are
indicaied. When accessing submenus, the higher-order menus remain in the display.
The current menu path is evident through the select marks.

Meni: cursor  The menu cursor shows the user at which position in the menu he is.
The position of the menu cursor is evident from the inverse notation of
the term (white characters on a black background)

Digit cursor As an underscore, the digit cursor marks the position which ¢an be
varied by means of the rotary knob in a value indication.

Select mark  The frame around a term marks current menus or valid settings in the
setting men.

www.valueteonics.com po2 E-6



SMIQ Basic Operaling Steps

222 Basic Operating Steps

The operating principle is explained in this seciion. For better understanding, please read sections
"Digplay” {Section 2.2.1} and “Sample Setting for First Users” {Section 2.2.3) in addition.

To operate the instrtument, menus are called in the display. All setting possibilities and the current
setting status are evident from the menus. All settings can be made by accessing the menus.

RF frequency and RF level can also be set without menu operation using keys [FREQ] and [LEVELL
RF signal and modutation can also be switched on/off without menu operation using keys [RF ON/QFF]
and/or [MOD ON/OFF].

2.2.21 (Calling the Menus

Accessing the menus is effected using rotary knob [VARIATION], [SELECT] key and [RETURN] key.
Rotary knob Rotary knob [VARIATION] moves the menu curser over the positions of a menu level
to be selected.

i a screlibar is visible at the left-hand margin of a menu, the menu is larger than the
screen window. i the menu cursor is moved to the margin of the screen window, the
covered fines become visible,

[SELECT) key  The [SELECT acknowledges the selection marked by means of the menu cursor.

[RETURN] key The [RETURN] kay
- refurns the menu curser to the next higher menu level.

The menu cursor is shifted to the left into the preceding column of the meny
structure.

- resets the menu cursor from frequency or level value indication in the header field
into the menu field ta the menu called last.

-~ closes the display pages called using keys [STATUS], [HELP] and [ERROR]
again.

Settings are accessed in the setting menus ending with the right-hand display margin.
::'!‘»Q‘L et i

100. 000000 Q ==

»~ P {1 {am DERTH ! .

AM SOURCE INT gFF | INT;

AM SOURCE EXT [ OFF | EXTL
VECTOR MOD M EXT COUPLING X
DIGITAL MOD
DIGITAL STD LFGEN FREQ 1.000 0 kHz
L¥ OUTPUT
SWEEFE
LIST
MEM SEQ

¥ UTILITIES

...... e — o

Fig. 2-4 MODULATION-AM menu
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Basic Operating Steps SMIQ

2222 Selection and Change of Parameters

Select parameter

Change setting
vaiue

via value inputs

using rotary knob

1-out-of-n selection

www.valuetsonics.com

> Set the menu cursor to the name of the parameter dasired using the rotary
krob, e.g. to AM DEPTH in the AM menu, Fig. 2.4..

> Select parameters.
» Press the [SELECT] key.

#» The menu curser changes from the parameter selected in the lefi-hand
column of the setting menu to the seiting value on the right, e.g. from AM
DEPTH to 30%, Fig. 2-4.

» Press the first digit of the new vaiue or minus sign.
The old value is deleted, the entry is indicated in the marked field.

> Enfer further digiis.

» Terminate the input using a unit key or, in the case of inputs in the base unit
or in the case of inputs without unit, using the [1xEnter] key.

# Press the [RETURN] key.
The menu cursor wraps back to the appropriate parameter.

> Set the underscore {0 the position of the setting value 1o be varied using
keys [=] [€].

¥ Turn the rotary knob.
The position underscored is varied in sleps of 1.

Note: AF frequency and BF level can also be varied in a step width which
can be defined arbitrarily using the rotary knob. In the respective
setting menu (FEEQUENCY or LEVEL) the step width is entered as
KNOB STEP USER and the KNOB STEP set from DECIMAL fo
USER. To point to the fact that the step width has bsen converied i0
the value programmed, the underscore as & symbol of the digit
cursor disappears in the respective value indication.

» Select parameters.

¥ Press the [SELECT] key.
The menu cursor changes from the parameter selecled in the left-hand
column of the sefting menu to the current selaction on the right, e.g. from
AM SOURCE EXT {o OFF, Fig. 2-4.

» Set the menu cursor to the position desired within the 1-out-of-n selection
using the rotary knob or cursor keys [«] =]

¥ Press the [SELECT] kev.
The setting is made.
The selection mark which has marked the setting valid up to now wraps to
the new position.

» Press the [RETURN)] key.
The menu cursor wraps back 1o the respective parameter
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Quick selection of The quick selection of a parameter reduces the number of operating steps if
a parameter several parameters are set successively. The menu cursor can directly be set
further from line to line in the column of the setting values.

* Press the [SELECT] key.

The menu cursor wraps from the setting value of a parameter to the setting
value of the parameter in the next fine.

The following is true:

- The wrap from a 1-out-of-n selection line into the next line is effected
when menu cursor and selection mark are supetimposed.

- Actions which can be carried out are skipped.
- It necessary, scrolling is triggered at window limits.
- Awraparound is effected at the end of the menu.

- The column of the setting values can be exited at each position by
pressing the [RETURN] key. '

2.2.2.3 Triggering Action

Lines in the setting menu which are marked with the ™~ symbol at the end of the line qualify an action
which can be carried out. Instruction SEARCH ONCE ™ in the LEVEL-ALC menu, e.g., switches on
level control for level calibration for a short period of time,

Trigger action ¥ Set the menu cursor to the respective instruction.

¥ Press the [SELECT] key.
The action is triggered.

While the action is carried out, the instruction remains framed by the
selection mark.

2.2.2.4 Quick Selection of Menu (QUICK SELECT)
The keys of the QUICK SELECT control field are used to call selected menus guickly by one keystroke.

Store menus ¥ Establish the desired operating status of the current menu.
» Press the [ASSIGN! key.

» Press key [MENU1] or [MENUZ].

The current menu is stored as menut or menu2. That is to say, 2 menus
can be stored in fotal.

Call menus » Press key [MENU1] or [MENU2].

Menu1 or menu? stored is displayed. Exacily the operating status which was
current at the point of time of storing is reconstructed.
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2.2.2.5 Use of [FREQ] and [LLEVEL] Keys

RF frequency and RF leve! can be set without menu operation as well using direct keys [FREQ] and
[LEVEL]

Key [FREQY [LEVEL] > Press the [FREQ] or [LEVEL] key.

The frequency and/or the leve! indication in the header field of the display
is marked.

The current menu at the display is maintained.
> Alter the value via a value input or the rotary Knob.

#» Press the [RETURN] key.
The menu cursor wraps to the position marked last in the menu.

2.2.2.6 Use of [RF ON / OFF] and [MOD ON / OFF] Keys

RF signal and modulation can be switched on/off without menu operation as well using direct keys
[RF ON 7 OFF} and/or [MOD ON / QFF] {se¢ Sections [RF ON/OFF] key and [MOD ON/OFF] key as
well).

Key [RFF ON / OFF] > Press the [RF ON / OFF] key.
The RF output signal is switched on/off.

tEC-hus-short command, DUTP OFF

Key [MOD ON / OFF]} » Press the [MOD ON / OFF] key.
The modulation is switched on/off.

A IEC-bus command is not available. The meodulations have {o be swilched
on and off in the respective modulation sub menus

2.2.27 Changing Unit of Level
For the level, the unit of the value sef can be changed without a new value input,

Change level unit » Activate LEVEL parameter,
- Press the [LEVEL] key or
- set the menu cursor in the LEVEL menu 10 the setting value of the
AMPLITUDE parameter. .
# Press the unit key with the desired leved unit.
The level is indicated in the desired unit.
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2.2.2.8 Correction of Input
Digital entries can be corrected by one of the uniEnter keys before terminating the input.

Key [-/€] The backspace key deletes the value entered digit by digit. When the last
digit is delefed, the previous value is displayed.

Key [RETURN} Pressing the [RETURN] key deietes the entire entry and resulis in the
previous value being indicated again.

For a subsequent new input in the setting menuy, the menu cursor is o be set
to the setfing vaiue again using the [SELECT] key.

For a subsequent new input via the [FREQ)] or [LEVEL] keys, the respective
key has to be pressed again.

Key [FREQY [LEVEL] In the case of a frequency or level input by means of the [FREQ] or [LEVEL]
keys, pressing the [FREQ] and/or [LEVEL] key again deletes the entire input.

2.2.3 Sarmple Setting for First Users

First users most quickly become familiar with the operation of the instrument if they execute the pattern
setting of this section.

First frequency and level of the RF output signal are set via keys [FREQ] and [LEVEL] in the DATA
INPUT field:

- Frequency 250 MHz

- Level 10 dBm
Operating steps Explanaiions
e Reset the instrument to the defined
state.
DATA INPUT Set the frequency to 250 MHz. The
"""""" ‘ b R menu cursor marks the permanent
! FR@! RN o e frequency indication.
DATA INPUT Set the level to 10 dBm. The menu
ﬁ A T . cursor marks the permanent level
LEVEL 1 10 indication.
[ Reset the menu cursor to the manu
FETURN fieid.
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The output signal is to be amplitude-modiHated next.

- AM modulation depth 155 %
- Modulation frequency 3 kHz

Operating steps Explanations
MENU / VARIATION MENU/ VARIATION | Select ANALOG MOD menu,
» Set menu cursor to ANALOG
- gy MOD using the rotary knob and
ANALOG MOD | SELECT ! subsequently press
) [SELECT; key.
The submenu is displayed
MENU / VARIATION MENU / VARIATION | Select AM submenu
N The AM setting menu is displayed.
MENU / VARIATION MENU / VARIATION | Sslect AM DEPTH parameter.
The menu cursor marks the setting
R T value.
AM DEPTH | SELECT |
DATAINPUT Enter modulation depth 15.5 %.
. : . R
1 R
‘1§§5,§é 5] i
;nszn' Reset menu cursor to AM DEPTH.
i

MENL / VARIATION

AM SOURCE INT

MENU / VARIATION

Select AM SOURCE INT.

The menu cursor marks the current
1-oui-0f-n selection.
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Operating steps

Explanations

MENL ¢ VARIATION MBI/ VARIATION

L NT et

Select INT 1 as internal modulation
source,

The selection mark miarks INT. AM is
faded in the status line as a hint that
AM is switched on.

Reset menu cursor to AM SOURCE
INT.

MENU /| VARIATION MENU / VARIATION

{FGEN FREQ SELECT

Select parameter LFGEN FREQ.

The menu cursor marks the setting
value.

DATAINPUT

Enter frequency 3 kHz.

The selection mark marks the setting
value. The indications on the display
are represented in Fig. 2-5.

The AM modulation setting is
completed.

950, 000 000 0 -

DEPTH

SOURCE INT
SOURCE EXT
- VECTOR MOD EXT COUPLING
 DIGITAL MOD
. DIGITAL STD

. LF CUTPUT

LFGEM FREQ

: UTILITIES

Fig. 2-5 Display after AM setting
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Subsequently to the above setting, 420 Mz as new RF frequency and 12.5 kHz as the step width for
the RF irequency varigtion are set in the following. Parameter quick select is used, which reduces the
number of operating steps.

QOperating steps Explanations

gmuauz [ Hmﬁ"{ Reset the menu cursor to the main

L | el | MERU N 3 BlEPS.

MENU / VARIATION MENU/ VARIATION | Salget FREQUENCY menu.

. The frequency setting menu is
. displayed.
FREQUENCY
MENU / V ARIATION MENU/VARIATION | Gelect FREQUENCY parameter.
C The menu cursor marks the setting
, value.
FREQUENCY ---------------
DATA INPUT Enter frequency 420 MHz and

i IR acknowledge.

“|‘2

L ! ! [ L

;ELW enecr] Set menu cursor 1o the setting value

L J Lo of parameter KNOB STEP USER,

DATA INPUT Enter step width 12.5 kHz.
e ey e iy )
1 ’ ? 5 1 k-

e o Set menu cursor to the current KNOB

SELECT STEP selection.
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Operating steps Explanations

MENU / VARIATION MENU/ VARIATION | Select USER (user-defined step
width).

- e | The selection mark marks USER.

SELECT | _

i
|
L

USER
. This results in step width 12.5 kHz
being used in the case of variation
= using the rotary knob.

420. 000 000 0 =

420,000 000.0 Miz
QFFSET 0.0 H=z
ANALOG MOD
VECTOR MOD
DIGITAL MOD , KNOB.STEE _USER 12.500 0 kHz
DIGITAL STD | [KNOB STEP | DECIMAL

LE GUTPUT EXCLUDE FROM RCL ON | OFF|
SWEEP LS
LIST

MEM SEQ
UTILITIES

Fig. 2-6 Dispiay after pattern setting
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2.2.4 List Editor

The SMIQ offers the possibility to generate lists. Lists are used for setting sequences (LIST mode or
memory sequence), as data source for digital modulations or for level correction which can be defined
by the user (UCOR). They consist of elements which are defined by an index and at least one
parameier per index. Each list is marked by a separate name and can be selected via this name. The
lists are accessed in the menus assigned in each case, e.g. to the seitings sequences of instrument
setlings in the MEM SEQ menu. However, the lisis are always generated and processed in the same
way and the procedures are hence explained in detail by the example of the memory sequence mode
{menu MEM SEQ} in this section. A pattern setting at the end of this section aflows the user 10 become
familiar with the operation of the list editor.

Setting menus providing list processing are structured in two pages:

The first page, called OPERATION page in the iolowing containg the general configuration parameters
for processing a list. Further, the general list functions such as selecting and deleting the list as well as
cailing an editing mode are provided. The second page, the EDIT page, is automatically dispiayed when
calling an edit function and serves to enter and modify the parameters of the list.

The OPERATION page has a similar arrangement with all list editors. As an example, the OPERATION
page of the MEM SEQ menu is shown:

Menu selection: MEM SEC

100. 000 000 0 =

i MCODE |oFF | AUTO SINGLE STEP EXT-SINGLE EXT-SIEP

EESET SEQUENCE p
CURRENT INDEX
SELECT LIST... CUORRENT: MSEQZ

DELETE LIST. ..
FUNCTION FILL INSERT DELETE EDIT/VIEW

Fig. 2-7 QPERATION page of the MEM SEQ menu

The settings for MODE, CURRENT INDEX, efc. are irrelevant for the generai description of the list
editors and are described in greater detail in Section 2,10, MEMORY SEQUENCE mode.

The last three menu lines of the OPERATION page always exist and are reserved for seiecting and
deleting lists as well as for cailing the edit functions {and hence the EDIT page)

SELECT LIST Opens a selection window in which a list can be selected from the existing lists or a
new, empty list can be generated. In this line the active list is always displayed,

DELETE LIST Opens a selection window in which the list o be deleted can be selected..
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FUNCTION Selection of the edit function for processing the lists. The EDIT page is
automatically called through the selection {cf. Section 2.2.4.3).
FILL Filling a list with slements.

INSERT Insertion of elernents into a list.
DELETE Deletion of elements of a list.

2.24.1 Select and Generate - SELECT LIST

SELECT LIST opens a selection window in which either an existing list ¢an be selected or a new, empty
list can be generated {cf. Fig. 2-8). By pressing the [RETURN] key, the selection window is closed
without changing the setting.

Select list » Mark the list desired using the rotary knob.

» Press [SELECT] key.

The selected fist is included in the instrument setting. The selection window
is closed. The selected list is displayed under CURRENT,

Generate kst » Mark CREATE NEW LIST ™ using rotary knob.

¥ Press [SELECT] key.

A new empty list is automatically generated which can be filled using
functions FILL or EDIT. The selection window is closed. The new listis

displayed under CURRENT.
No madification # Press [RETURN] key.
of the setfing
Seiection: SELECT LIST

FREQUENCY : : J LE | CREATE MEW LIST

LEVEL MSERL

ANALDG MQD RESET p M3EDZ2 ) 100

VECTCR MOD MSEDZ2 i
DIGITAL MOD. CURRENT INDEX MSEQ4 123
DIGITAL 5TD
LF CUTPUT

SWEEP [SELECT LTST—
LIST DELETE TIZT. ..

B FUNCTLON
HTILITIES

e

Fig. 2-8 SELECT-LIST-selection window
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CREATE NEW LISTP

MSEG2 100

Generating a new list. The name of the list cannot be selected freely in the
casa of manual control. A definite list name is automatically generated in the
following form:

MSEQ<n:z, with <n> & {0..9}, e.g. MSEQ1 {with Memory Sequence)

This applies correspondingly to the other operating modes. In the case of
leve! corraction mode, UCOR1 would be generated for example. If a list is
created via |IEC hus, an arbitrary list name can be given (cof. Section 3).
Unrestricted access is alsc possible by means of the selection window.

The list currently set is marked in the selsction window by means of the
selection mark, here SEQZ. In addition to the list name, the length of the list
is given, here 100 elements.

2.2.4.2 Deletion of Lists - DELETE LIST

DELETE LIST opens a selection window in which the list to be deleted can be selected.. The lists are
represented together with their name and their length (¢f. Fig. 2-8). By pressing the [RETURN] key the
selection window is exited without delsting a list.

Delete list

Selection: DELETE LIST

» Mark desired list using the rotary knob.

» Press [SELECT] key.
The prompt "enter [SELECT fo delete list/sequence?" is displayed

» Press [SELECT] key.

The list is deleted. If the prompt is acknowtedged with the [RETURN] key,
however, the list is not deleted. The selection window is automatically
closed due to the acknowledgment of the prompt.

ANALOG MOD
VECTOR MOD
DIGITAL MOD
DIGITAL STD
LE oUTpUT

RESET SEQUENCE W

CURRENT TINDEX

SELECT LIST...

AUTD  SINGLE

i

[OELETE List .|

FUNCTTON

www.valuetsonics.com

Fig. 2-9 DELETE-LIST selection window
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2.2.4.3 Edition of Lists

Due to the selection of an edit mode on the OPERATION page the EDIT page is automatically activated.
When the EDIT/VIEW function is selected, the largest possible section of the list is displayed {(cf. Fig.
2-10). In the case of block functions FILL, INSERT and DELETE, an input window is additionaily
cdisplayad (cf. Fig. 2-11 10 2-13).

Functions SELECT LIST and FUNCTION are available on the EDIT page as on the CPERATION page.
Return to the OPERATICON page is effected by pressing the [SELECT] key twice.

Single-vaiue function EDIT/VIEW

By selecting the EDIT/VIEW function, the entire list can be viewed or modifications of single values be
catried out.

if the cursor marks a value in the INDEX column of the list, the EDIT mode is exited by pressing the
[RETURN] key. The menu cursor then marks FUNCTION again.

There is no separate function for storing the list. This means that every modification of the list is
transferred to the internal data set and has an effect on exiting the EDIT/AVIEW function.

Selection: FUNCTION EDITVIEW

100. 000 000 0 =

R T T moyta R

FREQUENCY SELECT LIST... CURRENT: MSEQZ2
- LEVEL FUNCTION FILL INSERT DELETE EDRIT/VIEW

- ANALDG MOD ’_~INDEX - FREE 2041 - LEN 2055 MEMORY DWELL
VECTOR MOD | ¥ 0% 50 ms
DIGITAL MOD |5 0002 0z 50 ms
 DIGITAL S7TD 0003 0l BD ms
LF OUTPUT & 0004 23 60 ms
- SWEEP 0005 Go 3]
T, 73T aode ¢ BE ms
000 03 S

UTILITIES acos 1l B ms

Fig. 2-10  Edit function EDIT/VIEW
INDEX Position in the list

FREE Space available. FREE 2041 means that space for 2041 parameter elements
is availabte in the list memory in total.

LEN Occupied space. LEN 2055 means that the current list occupies 2055
elemenis in the list memory.

MEMORY DWELL Identification of the column below. The number and name of parametsr
columng is different for the various list editors.
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Selact parameters » Mark the index associated to the parameter using the ratary knob or directly
enter the value of the index via the numeric keys.

» Prass [SELECT] key.
Parameter MEMORY is marked. If the second parameater DWELL is to be
marked, press the [SELECT] key again.

Modify parameters ¥ Vary the value of the parameter sslected using the rotary kneb or enter the
vaiue directly using numeric keys.

Note: The binary data of the digital modulations which cannot be varied
are an exception. Further, aif numeric keys except for "0" and "1" are
ineffective in these cases.

» Press the [ENTER] key or unit keys.
The value is included in the data set. The menu cursor marks the value of
the next column. In the last colurmn, the menu cursor then marks the next
line of column MEMORY,

> Press the [RETURN] key.
The menu cursor wraps back 1o the INDEX column. The EDIT mode is
exited by repeatedly pressing the [RETURN] key {cf. Section 2.2.4.4).

Block function FILL

Using function FILL, a parameter, e.g. MEMORY, is overwritten with constant or linearly
increasing/decreasing values within a defined range. The input window is exited by pressing the
[BETURN] key without a modification being carried out.

iIf the filler range exceeds the end of the list, the list is automatically extended.

The list entry, in the example for MEMORY, with index [AT +n] is calculated as follows from the
information AT, RANGE, starting value (MEMORY} and WITH INCREMENT:

MEMORYI[AT+n] = starting value (MEMORY}+ n - increment | (0 <n < BANGE1)

Selection: FUNCTION-FILL

SELECT LIST... 10 RANGE 1
FUNCTION PARAMETER | MEMORY | DWELL
a ~DNDEX — FREE 2041 - LEN 2055
L0001 MEMORY
WITH INCREMENT

Fig. 2-11 Biock function FILL: Input window
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FiLL AT

PARAMETER
MEMORY

or DWELL

WITH INCREMENT

EXECUTE W

Filling a list

www.valueteonics.com

Setting the filling range.
AT Lower Himit {index)
RANGE  Number of the elements to be inserted

Seiection on which of the parameters the filling function is to have an effect.
This menu option is eliminated if the list only includes elements with one
parameter.

input of the starting value for the parameter selected. This option is oniy
displayed if a selection has been made under PARAMETER MEMORY or
DWELL.

Input of the increment between two successive values. If 0 is entered as
increment, a filing procedure with constant values is achieved. This option is
only displayed if a selection has been made under PARAMETER MEMORY or
DWELL.

Note: In the case of some types of lists, e.g. digital moduiation data, indicating
an increment is eliminated since there are binary data. in these cases
fine WITH INCREMENT is efiminated,

Starts the filling sequence. After the function has been executed, the input
window is automatically exited. The current index points to the first element
after the processed range.

After selaction of function FILL, the menu cursor marks FILL AT.
» Press the [SELECT] key.
The menu cursor marks the value at AT,

» Vary index value using the rotary knob or enter using the numeric keys and
the [ENTER] key.

» Press the [SELECT] key.
The menu cursor marks the value at BANGE.

* Vary value using the rotary knob or enter using the numeric keys and the
[ENTER] key.

» Press the [SELECT] key.
The meny cursor marks MEMORY or DWELL in input line PARAMETER.

¥ Select MEMORY using the rotary knob {if not yet marked) and press the
[SELECT] key.
The menu cursor marks the value in input line MEMORY.

¥ Vary starting value for column MEMORY using the rotary knob or enter
using the numeric keys and the [ENTER] key.

» Press the [SELECT] key
The menu cursor marks the vaiue in input line WITH INCREMENT.

» Vary the value of the increment desired using the rotary knob or enter using
the numeric keys and the [ENTER] Key.

» Press the [RETURN] key.
» Mark the action EXECUTE ™

» Press the [SELECT] key.
The filling sequence is initiated. After the function has been carried out, the
input window is automatically exited. The menu cursor marks FUNCTION.
The EDIT page shows the end of the range that has been filied right now.
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Block function INSERT

Function INSERT inserts the desired number of elements with constant or linearly
: increasing/de-creasing values before the element with the given starting index. Al elements which had
been stored from the starting index are shifted to the end of the range 1o be inserted.

input is effected analogously to filling a list,

By pressing the [RETURN] key the input window is exited without a modification being effected. The
menu cursor then marks FUNCTION.

The list entry, in the example for MEMORY, with index [AT +n] is calculated as follows from the
information AT, RANGE, starting value (MEMORY) and WITH INCREMENT:

MEMORY[AT+n] = starting value (MEMORY) + 11 - Increment | (0 sn s RANGE-1)

Selection: FUNCTION INSERT

.

A FREQUENCY SELECT LIST...
. LEVEL FUNCTION
ANALOG MOD |, ~INDEX - FREE 2041 - LEN 2055 MEMORY
CVECTOR MoD | 0001 WITH INCREMENT
 DIGITAL MOD gooz DWELL
' DIGITAL 5TD 0Qoz2 WITH INCREMENT
" LT CUTPUT 0604
0605
0606
oan7
0goR ERECUTE Y

R R A R R T R R

Fig. 2-12  Edit function INSERT: input window

INSERT AT input of the starting index and the number of the elements to be inserted.
AT Starting index before which the insert operation is to be effective.
BANGE Number of the elements to be inserted

MEMORY input of the starting valus for MEMORY.

DWELL input of the starting value for DWELL.

WITH INCREMENT input of the increment between two successive values for MEMORY or
DWELL. If 0 is indicated as increment, constant values are achieved {o be
inserted RANGE times.

Nete: In the case of some lfypes of lists, e.g. digital modulation data, indicating
an increment is efiminated since there are binary data. In these cases
aif lines WITH INCREMENT are eliminated.

EXECUTE ™ Staris the inserting sequence. Atter the function has been executed, the input
window is automatically exited. The menu cursor marks FUNCTION. The EDIT
page shows the beginning of the range that has moved forward.
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Block function DELETE
Function DELETE deletes the elemenis of the range indicated. This does not leave & gap in the kst but
=~ the remaining elements move forward. If the given range exceeds the end of the list, deletion until the
i end of the iist is effecied.

Input is analog to filling a list.

By pressing the [RETURN] kay, the input window is exited without a modification being carried out. The
menu cursor then marks FUNCTION.

Selection: Function DELETE

100. 000 000 O

FREQUENCY SELECT LIST... BDELETE AT 10 RARNSE 2
- LEVEL FUNCTICN
ANRLOG MOD |, ~INDEX - FREE 2041 - LEN 2055 EXECUTE b
- VECTOR MOD @ 0001
{DIGITAL MOb igp Q002
- DIGITAL ST Qap3
LF OUTPUT g QdDs
' SWEEP w0005
LIAaT 0408

e 0607

HE PR ooos

T

Fig. 2-13  Edit function DELETE: Input window

DELETE AT Input of the block of the list to be deleted
AT Lower iimit (INDEX)
RANGE  Number of slements to be deleted.

EXECUTE > Starts the deletion. Afier the function has been executed, the input window is
auvtomatically exited. The menu cursor marks FUNCTION, The EDIT page
shows the beginning of the range that has moved forward.

2.2.4.4 Pattern Setting fo Operate the List Editor

The user can become familiar with the operation of the list editor by means of the following pattern
setting in the MEM SEQ menu. List MSEQ2 shall be changed using the single-value function
EDIT/VIEW:

» Memory location number of the first element 20
« Dweil time of the first element iBs

s Memory location number of the second element 7.

When the setting has been terminated, return to the OPERATION page of the MEM SEQ menu.
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At the beginning of the operation sequence, menu MEM SEQ is called. List MSEQZ2 is active. The menu
cursor marks a parameter of the setting menu on the OPERATION page (¢.f. Fig. 2-14).

FREQUENCY
LEVEL
ANZLOG MOD
VECTOR MOD
DIGITAL MOD
DIGITAL S5TC
LF QUTRPYT
SWEEF

LIST

CURRENT INDEX

SELECT LIST...
DELETE LIST...
FUNCTION

SINGLE

OFF | AUTO

RESET SEQUENCE @

FILL

IHSERT

STEP EXT-SINGLE EXT-S5TEP

CURREMT: MSEQZ

DELETE EDIT/VIEW

Fig. 2-14  Starting point of the patiern setting
Operating steps Explanations
MENU / VARIATION MENU [ VARIATION | Selact the FUNCTION menu item.
FUNGTION... (serect
MENU / VARIATION MENU /VARIATION | Select single-value function
R EDIT/VIEW,
e The EDIT page of the MEM SEQ
EDIT VIEW. menu is called. The menu cursor
marks the index of the first element
of list SEQ2.
N Set the menu cursor to the memory
location number value of the first
element {¢ 1. Fig. 2-15,A).
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Operating steps

Explanations

DATA INPUT

20 EnTeR

Enter MEMORY 20,

The menu cursor automatically wraps
to the DWELL value of the first
element {Fig. 2-15,B).

DATAINP

Enter DWELL 15 5.

The menu cursor automatically wraps
to the MEMORY value of the second
glement.

Enter MEMORY 7.

The menu cursor automatically wraps
o the DWELL value of the second
glement.

RETURN |

Reset the ment cursor to the index.

!
RETURN |

Reset the menu cursor to the
FUNCTION menu item of the EDIT
page of menu MEM SEQ {c.tf. Fig. 2-
15,C).

' 1
|1rETURN!

=

Reset the menu cursor o the
FUNCTION menu item of the
OPEBATION page of menu MEM
SEQ,.

Noie: With the return to the QPERATION page the operation of the list editor is finished.in the list
mogle (meny LIST), function LEARN ™ must be activated subsequently to ensure that the

seftings are transferred to the haroware.
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A
- FREQUENCY $SELECT LIST. .. CURRENT: MSEQZ
LEVEL FUNCTION FILL INSERT DELETE EDIT/VIEW
ANALOG MOD |, -TNDEX - FREE 0246 - LEN 0010 MEMORY DHELL
- VECTOR MOD Q001 50 ms
‘ DIGITAL MOD g0z 62 1.000 s
DIGITAL STD i} 5003 &1 60 ms
. LF OUTPUT L 0004 23 60 ms
' SHEEP . 0005 09 . 0400
LIZT . 000G 10 600
' 0ooe7 08 . a0
0008 13 . 000
B
FREQUENCY SELECT LIST... CURRENT : MSEQZ
. LEVEL FUNCTEON FILL IWSERT DELETE EDIT/VIEW
. ARALOG MOD INDEX -~ FREE 0246 - LEN (010 MEMORY DWELL
' VECTOR MOD 6001 20
. DIGITAL MOD qooz oz 1.000 s
 DIGITAL STD 0003 01 60 ms
' LF QUTRUT 0004 23 60 m
. o00s 02 . 600
4006 10 . 609
: ] 0007 08 1.000
: ; . ooos 14 600
C
FREQUENCY SELECT LIST... CURRENT: MSEQ2
LEVEL FILL INSERT DELETE EDIT/VIEW
~TKDEX - FREE 0246 ~ LER 0010 MEMORY DWELL
VECTOR MOD g 0001 26 1500
' DIGITAL MOD |4 0002 07 1.000
0603 01 60
0004 23 60
0635 09 1.000
0008 10 1.000
leielyd 08 1.000
GFTLITIES 0008 1t 1.006
Fig. 2-15,atoc Paitern setting - Cdition of a list
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2.2.5 Save/Recall - Storing/Calling of Instrument Settings

50 complete instrument settings can be stored in memeory locations 1 1o 50.

Qperating steps Explanations

DATAINPUT Store current instrument setting in

oy P memory location 12,

i
x1
______________ IR E ™
DATA INPUT Call instrument setting of memory
E_ _________ “i i ______ o g 5 |Dcaﬁ0ﬂ 12.
| R i ! !' 2 ‘ iﬁiﬂzﬂ

The digital display during a save or recall entry is faded in a window.

Memory location 0 has a special function. Here the instrument setting which was current prior to the last
memory recall and prior o a preset setting is automatically stored. This permits the ressfting of
instrument settings which have inadvertently been deleted using Recall 0.

If an instrument setting is stored in which a sweep was switched on, the sweep is started using the
recali.

The parameter EXCLUDE FROM RGL in the FREQUENCY and LEVEL-LEVEL menus determines
whether the saved RF frequency and RF level are loaded when an instrument getting is loaded, or
whether the current settings are maintained.

Store |IEC-bus command: " SAV 12"

Call lEC-bus command: "RCL 12"

L}

Noies: The contents of lists, as they are used for the Memory Sequence (MSEQ) or for user

correction (UCOR), is not saved in the SAVE memory. It is sfored under the respective list
name and can be calfled.

- The frame configurations (digital standards PHS, NADC, PDC, GEM) and the channel
configurations (digital standard CDMA) are not stored in the SAVE memory either. These
settings can be stored and loaded via menu items SAVE/RCL FRAME and SAVE/RCL
MAPPING in the corresponding DIGITAL STD menus.

- If instrument settings are called which go back to list data such as level sefting using
UCOR, the current list contents is used. if this has been aftered, it is not identical to the fist
corents at the point of storing any more.

- Model SMIQO3A and units that are equipped with option Fast CPU for SMIQ, SM-B50,
comprise the "Fast Hestore" mode for very fast loading of stored device settings. This
mode can be called up enly during remote contrel (see section 3, "Fast Restore Mode”)
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2.3 Menu Summary
 FREQUENCY

- UCOR
[ty

o oS n

R  RRAM _

- FM { option SM-B5)

— PM { option SM-B5)

VECTOR MOD

DIGITAL MOD (opLons SMIGB0, SMIGB' 1 and SMIGBI2)
gEiEifAL S5TD (options SMIQB10, SMIQB11, SMIQB12 and digital standards)
é_ﬁ‘fﬁ?_‘_!ﬁﬁf{’f‘! _________ {options SMIGB14 and SMIQB15)

LF QUTPUT

SWEEP FREQ
F LEVEL
LFGEN

ST

UTILITIE SYSTEM ————— GPIB
e — REF OSC -- RS5232
— PHASE - SECURITY
— PROTECT - LANGUAGE
— DIAG CONFIG i~ VECTORMOD
,,,,,, TEST = TPOINT L | gy PRESET
,,,,,,, MOD KEY — PARAM - REF OSC
...... AUX UO T LEVEL
— BEEPER - ALC TABLE
- LEV ATY
ELF | — FADING SIM
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2.4 RF Frequency

The frequency of the RF output signal can be set directly using the [FREQ] key (cf. Section 2.2.2.5) or
by accessing menu FREQUENCY.

in the header field of the display, the frequency of the RF output signal is indicated under FREQ.

in the case of frequency settings opened by means of the [FREQ] key, the value entered directly is the
freguency of the RF cutput signal.

The input value of frequency setiings effected in the FREQUENCY menu considers the ofiset in
calculation {(cf. next Section). This offers the possibility of entering the desired output frequency of
possibiy series-connected instruments such as mixers in the menu.

Note: Further seifings:  Frequency sweep Menu SWEEP
LF frequency Mentt ANALOG MOD
Menu LF-OUTPUT

int./ext, reference frequency  Menu UTILITIES-REF OSC
Phase of the output signai Menu UTILITIES-PHASE

Menu selection FREQUENCY

FREQUENCY 1G0. G600 060 0 MHz
OFFSET 0.9 He

DIGITAL MOpD | KNOB STEP USER 1. 060 000 O MRz
DIGITAL STD | KNCB STEP CHECTMAL]
LF 0UTPUT EXCLUDE FROM RCL
SWEEF
LIST
MEM SEQ .

$ UTILITIES |

Fig. 216  Menu FREQUENCY {preset setting)

FREQUENCY input value of the RF frequency considering the OFFSET input value. The
frequency of the RF output signal is determined by input values FREQUENCY
and OFFSET (ci. Section "Frequency Offset").

IECAEEE-bus command SOUR:FREQ L00ER

OFFSET Input vaiue of the frequency offset, e.g., of a series-connected mixer (cf.
Section "Frequency Offset”).

{EEC/IEEE-bus command SOUR:FREQ:QFFS 0

KNOB STEP USER Input value of the step width for frequency variation using the rotary knob. The
RF frequency is varied in the step width entered if KNOB STEP is set 1o USER.

IECAEEE-bus command SOUR:EREQ: STEP 1Mz
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KNOB STEP DECIMAL: Variation step width corresponding to the position ¢of the digit
cursor,
USER: “User Defined®, variation step width as entered under KNOB
STEP USER .
EXCLUDE FRO#M RCL OFF The saved freguency is also loaded when instrument settings are

loaded with the [RECALL] key or with a memory sequence.
{EC/IEEE-bus command SOUR:FREQ:RCL INCL

ON The RF freguency is not loaded when instrument seftings are
loaded, the current frequency is maintained.

IEC/IEEE-bus command  SOUR:FREQ:RCL EXCL

2.4.1 Frequency Offset

The SMIQ offers the possibility of entering an offset (OFFSET) of possibly series-connected instruments
in the FREQUENCY menu. The indication/input value under FREQUENCY considers this input and
represents the frequency value of the RF signal at the output of these instruments {(cf, Fig. 2-17).

Input values FREQUENCY and OFFSET have the following connection with the frequency of the RF
output signal:

FREQUENCY - OFFSET = RF output signal.

An ofiset input does not catise a variation of the RF oufput signal, but only a varigtion of indication value
FREQUENCY in the FREQUENGCY menu.

The RF output frequency of the SMIQ is indicated in the header field of the display. It can be enterad
directly, L.e. without considering the offset using the [FREQ] key.

The offset setting aiso remains effective with the frequency sweep.

Inpuit valua
i QFFSET
e N {(FREQUENCY manLi)
g R L0
Input value FREQUENCY
RF output frequency (FREQUENCY menu}

(key [FREQ], header field)

Fig. 2-17  Example of a circuit with {requency offset
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2.5 RF Level

The RF output level can be set directly using the [LEVEL] key (¢f. Section 2.2.2.5) or by accessing the
: LEVEL menu.

In the header field of the display, the set RF output level is indicated under LEVEL. A two-line level
display appears for digital modulation or digital standard. The upper line indicates the average power
{LEVEL), the lower fine the peak envelope power (PEP) of the modulated RF output signal.

The input value of level settings opened using the [LEVEL] key directly corresponds 10 the RF cutput
level.

The input value of the level settings effected in the LEVEL-LEVEL menu mathematically considers the
offset of an aftenuation/amplification element which is possibly series-connected (cf. Section 2.5.1). This
offers the possibility of entering the desired level at the output of series-connected instruments, the
SMIQ then alters the RF output level correspondingly. The offset can also be eniered in the
LEVEL-LEVEL menu.

dBm, dBuV, mV and pV can be used as level units. The 4 unit keys are directly labeled with these units.
In order o change to another level unit, simply press the desired unit key.

Notes: - The message ERROR is displayed in the status line if the level sat in the overrange Is
not reached.

- For digital modulation or digital standard, a WARNING message appears in the stafus
line if the set LEVEL or the displayed PEF are overranged. If the set level cannot be
generated as an overrange value, ERROR will be displayed.

- Further seftings. Level sweep  menu SWEEP

Menu selection:  LEVEL - LEVEL

%&;

100. 000 000 0 ==

i ANELITUDE ~30.0 dBm

OFFSET B.0 dBm
ANALGG HOD LIMIT e, P16 dBm
VECTOR MOD ATTENUATOR MODE |AUTO|] FIXED

DIGITAL MOD ATTEN FIXED RANGE =30 dBm TQ -30 dBam
 DIGITAL STD KNOBE STEF USER 1.0 de

LE OUTPUT KNOB STEP [DECIMAL] USER

| SWEEP POWEE RESOLUTIOHN g. [6.01] aB
. LIST POWER-ON STATE - |PREVIOUS SET
e seo e beL {PREVICUS SET
UTILITIES :

Fig. 2-18  Menu LEVEL {preset setting) POWER RESOLUTION is set 10 0.01 dB

AMPLITUDE Input value of the RF level_considering the OFFSET input value. The level of
: the RF cutput signal is determined by input values AMPLITUDE and OFFSET
{ct. Section 2.5.2, Level Offsef).

IEC/IEEE-bus command SOUR:POW 30
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OFFSET

LIMIT

ATTENUATOR MODE

ATTEN FIXED BANGE

KNOB STEP USER
KNOB STEP

POWER RESOLUTION

POWER-ON STATE

www.valueteonics.com

Input value of the level offset of the RF output level compared to the input
value of the RF level indicated in the LEVEL menu. Input in dB (cf. Section
2.5.1, Level Offsat).

{EC/AEEE-bus command SOUR: POW:OFFS 0

input value of level limitation. This value indicates the upper limit of the level at
the RF output connector. If a level above this limit is attempted to be sei, a
warning is displayed in the status line.

{EC/IEEE-bus command SOUR:POW:LIM 16 4Bm

AUTO Normal operation. The aienuaior switching mechanically switches
in steps of 5 dB, the swiiching points being fixed.

IECAEEE-bus command  :OUTP:AMOD AUTC

FIXED  Level settings are made in a range of somewhat over 20 dB
without switching the attenuator (see section 2.5.2, "Non-
interrupting Level Setting”). The range of variation is fixed
automatically upon selection of this operating mode. The range is
indicated in the ATTEN FIXED BANGE menu. With level seiltings
out of the indicated range, a warning is displayed.

IEC/IEEE-bus command  :QUTP:AMOD FIX

ELECTRONIC
Level settings are made in a range of somewhat over 30 dB
without switching the attenuator (see section 2.5.2, "Non-
interrupting Level Setting™). The range of variation is fixed
automatically upon selection of this operating made. The range is
indicated in the ATTEN FIXED RANGE menu. With level settings
out of the indicated range, a warning is displayed.
This function is only available if the IQMOD module ¢of version
VAR 4 or higher is installed (indication in UTILITIES - DIAG -
CONFIG menu, IQMOD Var 4 required).

IEC/IEEE-bus command {QUTE : AMJD ELEC

indication of the level range in which the level is set without interruption in the
"ATTENUATOR MODE FIXED" operating mode.

Input value of the step width for level variation using the rotary knob. The RF
level is varied in the step width entered if KNOB STEP is set to USER.

IECAEEE-bus command SOUR:POW:STEP 1

DECIMAL Variation step width according to the position of the digit cursor.

USER User Defined, variation step width as entered under KNOB STEP
USER.

Selection of resolution of LEVEL display. For level range -99.8 dBm t¢ +16
dBm the resolution for the level display can be set 1o 0.1 dB or 0.01 ¢B.

Selaction of the state the RF ocutput is to assume after power-on of the unit

RF OFF Output is switched off
PREVIOUS SETTING Same state as before switch-off
IECAEEE-bus command COUTE :PON ON
2.48 E-6
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EXCLUDE FROM RCL OFF The saved RF level is also loaded when instrument settings are
: loaded with the [RECALL] key or with a mamory sequence.

IEC/IEEE-bus command SOUR:POW:RCL INCL

ON The RF level is not loaded when insirument settings are lpaded,
the current level is maintained.

IECAEEE-bus command SOUR:POW:RCL EXCL

2.5.1 Level Ofiset

The SMIQ offers the possibility of entering the offset (OFFSET) of a possibly series-connected
attenuator/amplification element in the LEVEL-LEVEL menu. The indication/input value under
AMPLITUDE considers this input {see below) and represents the ievel value of the signal at the output
of the series-connected instrument (cf. Fig. 2-19).
Input values LEVEL and OFFSET in the LEVEL menu have the following connection with the RF output
level:

AMPLITUDE - OFF3ET = oulput level

An offset input does not effect an alieration of the RF output level, but only an akteration of the LEVEL
indication value in the LEVEL menu. The offset is 1o be entered in dB.

The RF output level of the SMIQ is indicated in the header field of the display. It can be entered directly,
i.e. without considering an offset, using the [LEVEL] key.

The offset setting also remains effective in the ATTENUATOR MODE FIXED operating mode and with

level sweep,
tnput value
gy OFFSET
{L.EVEL menu)
SR . B BNLALON,
5 e Tk > Ampilification : »
, et ipUt valle AMPLITUDE
RF output sighal
(key [LEV], header fieid) (LEVEL) menu)

Fig. 2-19  Example of a circuit with level offset

2.5.2 Interrupt-free Level Setting

in the ATTENUATOR MODE FIXED and ATTENUATOR MODE ELECTRONIC aperating modes, level
settings are carried out without interruption. The attenuaior is switched electronically rather than
mechanically.

The MODE FIXED variation range is somewhat over 20 dB, the variation range of MODE ELECTRONIC
over 90 dB. In case of over- or underranging of the normal variation range, level errors strongly increase
and an under/foverrange warning is displayed. At high attenuation values the spectral purity of the output
signal is degraded.

The ATTENUATOR MODE ELECTRONIC mode is only possible with level control switched off. The
ALC OFF mode is automatically set to TABLE,

Note: To ensure highest ievel accuracy in ATTENUATOR MODE ELECTRONIC mode, the self
calibrationn routines ALC TABLE and LEV ATT should be called up in the UTILITIES -
CALIB menu after temperature variations of more than 5 degrees. '
The MODE ELECTRONIC cannot be used either simulfaneously with the SLOT
ATTENUATION function of the digital standards. This applies to all TIDMA standards. The
MODE ELECTRONIC cannot be used either simultancously with the DIGITAL MOD -
POWER RAMP CONTROL - ATTENUATION function.
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253 Switching On/Off Internal Level Control

The LEVEL - ALC menu allows the level control {0 be switched on and off for special applications. In the

- normal cperating mode for CW, AM and FM(PM), level control is switched on so that an optimum lavel
accuracy is obtained. For vegtor modulation or digital modulation, level control must normally be off. In
this case the SAMPLERHOLD or the TABLE mode can be selected instead.

In the SAMPLE&HOLD mode the level is recalibrated after each level or frequency setting. Te do this,
CW is selected for a short period of ime, level control is switched on and the level control held at the
value altained. If this calibration procedure is not desired, the TABLE mode {ievel control voitage taken
from a table) can be selected. In this mede the correction values required after a freguency or level
change are obtained from a table. With the LEARN TABLE P function called up, a new table can be
preparad without any additional measuring instruments being required.

The preset level conirol is AUTO. Level control in this mode is automatically adapted to the operating
cenditions. For special applications, level control can be held in the OFF or ON staie. Level control OFF
is usetul for improving the intermodulation suppression in multi-signal measurements in the CW mode.
The ON setting is recommmended if vector moduiation or digital modulation with a constant envelope
curve is required.

Menu selection: LEVEL - ALC

ALC OFF #MODE

SEARCH OQNCE p
VECTOR MOP LEARN TABLE »
DIGITRL MOD
CIGITAL 5TD
LF DUTPUT
SWEEF

LIST

MEM BEQ
UTILITIES

Fig. 2-20  Menu LEVEL - ALC {preset setting)

STATE OfFF  internal level conirel is deactivated. In this state no AM is possible .
=CAEEE-bus command SOUR:POW: ALC OFF
AUTO Normal state. The internal level control is automatically adjusted to the
operating conditions.
I=CAEEE-bus command SOUR:POW: ALC AUTC

ON . Internal fevel control is permanently switched on.
IECAEEE-bus command SOUR :POW:ALC ON
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ALC OFF MODE SAMPLE&HOLD Level recalibration in the ALC OFF mode after the level or
frequency has been set.
IEC/EEE-bus command SOUR:POW:ALC : SEAR ON
TABLE in the ALC OFF mode correction vaiues are taken from a
table.
IEC/IEEE-bus command SOUR:POW:ALC: SEAR OFF
SEARCH ONCE W Manual short-time switching on of the level control for level calibration in the

ALC OFF and SAMPLE&HOLD operating mode.
IEC/IEEE-bus command SOUR:POW:ALC: SEAR ONCE

LEARN TABLE » Correction valses for the ALC OFF MODE-TABLE function are regenerated
{leve! control voltage obtained from a table).

IECAEEE-bus command SOUR: POW : ALC . TABL?

2.5.4 User Correction (UCOR)
Function "User Correction” can be used to create and activate lists in which arbitrary RF frequencies are
assigned ievel carrection values.

Up to 10 lists with a total of 160 correction values can be compited. For frequencies which are not
included in the list the level correction is determined by means of interpolation of the nearest correction
values.

When user correction is switched on, the LEVEL indication is completed by the indication UCOR (User
Correction) in the header field of the display. The RF output level is the sum of both vaiues.

LEVEL + UCOR = output level

If the offset setting is used at the same time, the LEVEL indication value is the difference of the input
values AMPLITUDE and OFFSET of the menu LEVEL.

AMPLITUDE - OFFSET = LEVEL
The user correction is effective in all operating modes if switched on,

Meny selection:  LEVEL - LUCOR

100. 000 000 0 ==

FREQUENCY
o
AWALOG MCDT
VECTOR MOD
DIGITAL MOD
DIGITAL STE
LF CUTPUT
SWEEP
LIST
MEM SEQ
UTILITIES

SELECT LIST. .. CURRENT: UCCRL
DELETE LIST. ..

FUNCTION ! DELETE

Fig. 2-21  Menu LEVEL - UCOR - OPERATION side
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STATE

SELECT LIST..

DELETE LIST..,

FUNCTION

Switching on/off user correction.
IEC/IEEE-bus command SCUR:CORR ON

Setection of a Hst or genaration of a new list(cf. Section 2.2.4, List Editor)
IEC/IEEE-bus command SOUR:CORR:CSET "UCOR1™

Deletion of a list {cf. Section 2.2.4, List Editor)
{EC/AEEE-bus command SOTUR: CORE:CSET:DEL “UCOR2Y

Selection of the editing mode to process the selected list
IEC-bus commands SOUR:CORR:CSET:DATA:FREQ 100 MHz, 102 MHz, . ..
SOUR:CORR:CSET:DATA:POW 1dB, O.8dB,...

- 27.0 dBm
+ 1.9 4p

: UTILITIES

CURRENT: UCQRL

FILL INSERT DELETE EDIT/VIEW

INDEX - FREE 70 - LEW 10 - FREQUENCY- - .- [CORL

105.000 000 ¢ MHz 1.
107,000 Q00 MHz

108.000 000

108,000 0900

1:1.40C 9040

132,000 009

113.400 400

114.50¢ 000

+ + 4+ 4+ 4+
[ T e e e e R
ooy o oo B

Fig. 2-22  Menu UCOR - LEVEL-EDIT side
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2.5.5 EMF

The signal level can aiso be set and indicated as the voltage of EMF (open-circult voltage).
EMF is displayed in the header field of the display after the unit of the level indication.

Menu selection: LEVEL - EMF

100. 000 000 0 -

FREQUENSY LEVEL
ALC

5T UCOR

VECTOR MOD

DIGITAL MOD |

DIGITAL STD '

L¥ QUTPUT

SWEEYR

LIST

MEM SEQ

UTILITIES

Fig. 2-23  Menu LEVEL-EMF

STATE ON Voltage value of the level is the voltage of EMF.
OFF Voitage value of the level is voliage at 50 2 (preset setting).

256  [RF ON/OFF]-Key

The RF output signal is switched on and off again using the [RF ON s OFF] key. This dces not influence
the current menu. When the output signal is switched off, the message "RF OFF" is displayed in the
LEVEL indication of the header fieid. If RF OFF is displayed, the 50-C source resistance is maintained.

IeC/EEE-bus command TCQUTE OFF

2.5.7 Reset Overload Protection

The SMIQ is protected against overload by an exiernal signal which is fed into the RF output. If an
gxternal signal is too high, the overload protection responds. This state is indicated by means of the
message "RF OFF" in the LEVEL indication in the header field and the message "OVERLOAD" in the
status kna.

»> Reset the overload protection by pressing the [RF ON / OFF] key.
IECAEEE-bus command :OUTE : PROT : CLE
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2.6 Modulation

The SMIQ offers the following modulations and digital standards:

» Amplitude modulation (AM)

* Broadband AM {BB-AM)

+ Freguency modulation (FM; with option ShM-B5 only )

+ Phase modulation (PM; with optiocn SM-B5 only )

s Pulse modulation {(PULSE)

» Vector modulation (VECTOR MOD)

» Digital modulation (DIGITAL MOD; option SMIQB10}

¢ Digital standards (DIGITAL STD - PHS; IS85/CDMA - aption SMIQB32; NADC; PDC; GSM; DECT,;
options SMIQB10 and SMIQB11)

For AM, Fh, PM and digital modulation internal or external modulation sources can be used. For BB-
AM, puise and vector modulation only external moduiation sources can be used,

2.6.1 Modulation Sources

Internal Modulation Sources

The internal modulation generator LF GEN is available for AM, FM and PM. The generator supplies
sinusecidal signals in the frequency range from 0.1 Hz to 1 MHz. For a more detalied description, cf.
Section "LF Generator”,

The internal modulation coder {option SMIQB10) supplies PRBS signals, clock signals or modulation
data for the digital modulations. The data generator (option SMIQB11) supplies modulation data and
control signais. For a more detailed description, of, Section "Digital Modulations®,

External Modulation Sources

The appropriate input sockets to the different modulations in the case of external supply can be taken
from table 2-1.

Table 2-1 Input sockets for the different types of modulation

Input

Modulation | EXT1 | EXT2 | PULS| | | Q | DATA| PARDATA | BITCLOCK | SYMBOL | pOw BAMP
{AUX) CLOCK

At X
BB-AM X
i1
Fm2
PM1
PM2
PULSE X
VECTOR MOD X X X
DIGITAL MOD X X X 4 X

Himix=
MM
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The external modulation signal for AM, FM and PM at inputs EXT1 and EXT2 must show a voltage of Vg

=1V (Vg4 = 0.707 V) in order to maintain the modulation depth or deviation indicated. A monitoring
circuit checks the input voltage in the frequency range 10 Hz to 100 kHz. Deviations of more than %3 %
are signaled in the status line by means of the following messages (¢f. table 2-2). The inputs EXT1 and
f EXT2 can be AC- or DC-coupled. Monitoring is only active if the inputs are AC-coupled.

Table 2-2  Status messages in the case of a deviation from the rated value at the external modulation
inputs EXT1 and EXT2

Message Deviation

EXT1-HIGH Voltage at £XT1 too high

EXT1-LOW Voitage at EXT1 too fow

EXT2-HIGH Voltage at EXT2 oo high

EXT2-LOW Voliage at EXT2 too iow

EXT-HIHI Voliage at EXT1 and EXTZ 1op high
EXT-LON O Voltage at EXT1 and EXT2 tao low
EXT-HILO Voltage at EXT1 too high and EXT2 too low
EXT-LOME Voitage at EXT1 {oc low and EXT2 oo high

250. 000 000 0 - LEVEL

A& FREQUENCY |, AM DEPTH
§§ | AM SOURCE INT
1 D |
YECTOR MOD aM EXT COUPLING
2 DIGITAL MOD
. DIGITAL §TD LFGEN FRED 1.000 0 kdz
8 LF OUTRUT
d‘ SWEEP
§ LIST
V MEM SEQ
UTILITIES

Fig. 2-24  Example: Status message "EXT1-LOW" in case of voitage at EXT1 {oo low.

I'Q-Inputs

The nominal voltage at the /Q-inputs for external vector madulation is Us = 0.5 V. Input resistance is 50
<. For a more detailed description, ¢f. Section "Vector Modulation™.

For externat broadband AM the l-input is used. Input sensitivity is ©,25V for 100% AM.
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2.6.2 Simultaneous Modulation

: Combination of AM and FM as well as AM and vector modulation is possible. Instead of FM, phase
maodulation (PM) can be switched on as well.

Two-tone AM is possible by simultanecusly switching on the external and internal source.

Two-ione FM or two-tone PM is possible by simukaneously switching on FM1 and FM2 or PM1 and
PM2. For FM1 and FM2 (PM1 and PM2) separate deviations can be seif and separale sources switched
on.

Mete: With two-tone moduiation please observe that the set deviation or medulation depth is valid for
one signal and the sum deviation or sum rmodulation depth is determined by adding both
signals. Thig results in overmodulation if the maximal value for deviation or modulation depth is
exceeded.

263  [MOD ON/OFF] Key

The modulations can directly be switched on/off using the key or by accessing the modulation menus.
When switching on using the [MOD ON/OFF] key, the modulation sources which are set in the
madulation menus are used.

The [MOD ON/OFF] key can either be effective for all modulations or for & selected modulation. The
selection for which mogdulation the [MOD ON/OFF] key is effective is made in the UTILITIES-MOD KEY
menu {cf. Section " Agsigning Modulation to [MOD ON/OFF] Key™).

When selecting a centain type of modulation, each pressing the MOD ON/OFF] key switches on or off
the modulation selected.

In the case of selection "all madulations”, the [MOD ON/OFF] key has the following effect:

» At least one modulation is active:
Pressing the [MOD ON/OFF] key switches off all active modulations. Which modulations wers active
is stored.

+ Mo modulation is active:
Pressing the [MOD ON/OFF] key switches on the modulations which were last switched off using the
IMOLD ON/OFF] key.
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2.7 Analog Modulations

2.7.1 LF-Generator

The SMIQ is equipped with a LF- generator as infernal moedulation source as a standard. The generator
supplies sinusoidal signals in the frequency range from 0.1 Hz to kHz.

The frequency settings of the internal modulation signals can be made in one of the modulation menus
(AM, FM, PM} as well as in the LF-output menu. Figure 2-25 shows the setting parameters using the the
AM menu as an exampie.

250. 000 000 0 -

FREQUENCY : i1 AM DEPTH
LEVEL h F7" LM SOURCE INT
""" 1on | BM SOURCE EXT
VECTOR MOD AM EXT COUPLING
DIGITAL MID )
- DIGITAL S5TD LEGEN FREQ kh‘z
Y LT QUTPUT
. SWEED
- LIST
- MEM SE{Q
UGTILITIES

i b st T TR

Fig. 2-25  Example: Settings of the LF generator in the AM menu
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2.7.2 Amplitude Modulation

Menu ANALOG MOD-AM ofiers access to settings for amplitude modulation.

Nofes: - inthe level range from 7 to 13 dBm, the specified AM data are only guaranteed for a linear-

!y decreasing mogulation depth with a rising level. When a modufation depth is set that is
too high, "WARNING” is dispiayed in the status fine or the message "WARN -221 Settings
conflict; moduiation forces peak level info overrange" is displayed after pressing the
ERROH key.

- For AM, setting LEVEL-ALC-STATE ON or AUTQ is recommended.

Mentt selection: ANALOG MOD - AM

100. 000 000 0 -

rnm A e e g g

VECTOR
DIGITAL MOD
DIGITAL STD
LF OUTPUT
SWEEP

LIET

MEM SEQ
UTILITIES

S

AM DEPTH

AM SOURCE INT

AM SOURCE EXT

AM EXT COUPLING

LFGEN FREQ
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AM DEPTEH

BM SOURCE INT
AM SOURCE EXT
AM EXT COUPLING (aC oC

LFGEHR FREQ 1.000 0 kHz

Fig. 2-26  Menu ANALOG MOD-AM {preset setting)

input value of the modulation depth..
IEC/IEEE-bus command SQUR:A&M 30PCT

Selaction of the internal source.
IEC/IEEE-bus command SOUR:AM: SOUR INTL; STAT ON

Selection of the external source.
=C/IEEE-bus command SQUR:AM: SQUR EXT; STAT QN

Selection of the kind of coupling AC or DC with external supply (input EXT1).
IECAEEE-bus command  SOUR:AM:EXT:COUP AC

Input value of the frequency of the LF generator.
{ECAEEE-bus command SOUR:AM: INT FREQ 1kHz
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2.7.3 Broadband AM {BB-AM)

in the BB-AM mode the /Q modulator is used for amplitude modulation, Level control shouid be set to
AUTO or ON {see section, Switching On/Off Internal Level Control}.

The modutation input (BB-AM) is identical with the | input of the /Q modulator. The input impedance is
50 . A signal of -0.25 V bis +0.25 V corresponds to an amplitude moduiation of -100% to +100%.
Setting the modulation depth with BB-AM is not possible.

Noies: - Broadband AM is specified up to +7 dBm. When a higher level is set WARNING is
displaved in the status line.
« Broadband AM cannot be selected together with normal AM or vactor modulation.
These modulation deactivate one another

Menu selection:  ANALOG MOD - BB-AM

100. 000 000 0 —_—_—

FREQUENCY . (OFF| ou
LEVEL ...
e ___ INPUT SENSITIVITY 0.28v/100%
VECTOR MOD
= DIGITAL MOD
' DIGITAL STD
% LF OUTPUT
§ SWEEY
LIST
& MEM SEQ
UTILITIES

Fig2-27  Menu ANALOG MOD - BB-AM {preset setting)

STATE Switchas BB-AM on and off.
IECAEEE-bus command SOUR:AM: BBAN ON

INPUT SENSITIVITY  Display of the input sensitivily. The value cannot be changed.
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274 Frequency Modulation

Menu ANALOG MOD-FM offers access to settings for frequency modulation.

Note: The FM and PM modulations cannot be set simuitaneously and deactivate one another:

Menu selection:  ANALOG MOD-FM

100. 000 0000 =

FREQUENKCY
LEVEL

8 14
DIGTTAL MOD
BDIGITAL STD
LF QUTPUT
SWEEP
LI5T
MEM ZEQ
UTILITIES

FM1 DEVIATION
FM1 SOURCE
LFGEN FREQ
FM2 DEVIATION
FM2 SOURCE
EXT1 COUPLING
EXT2 COUPLING

PREEMPHASIS
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M1 DEVIATION 0.0

iyt —— 55 INT EXTL  mX12
LFGEN FREQ 1.060 0

DEVIATION
SOURCE

EXT1 COUPLING
EXTZ COUFLING

PREEMPHASIS

R

Fig. 2-28  Menu ANALOG MOD-FM (preset setting), fitted with option SM-BS, FM/PM-modulator

Input value of the deviation for FM1.
IECNEEE-bus command SOUR:FM1 10kHz

Switching on and off FM1 and selection of the modulation source.
IECAEEE-bus command S80OUE:FM1:30UR INT; STAT ON

Input value of the frequency of the LF generator.
EC-bus short command SOUR:FM1: INT:FREQ 1kHz

input value of the deviation for FM2.
EC-bus short command SQUR:FM2 10kHz

Switching on and off FM2 and selection of the modulation source.
EC-bus short command SOUR:FM2:5TAT COFF

Selection of the type of coupling AC or DC for the external input EXT1.
IECAEEE-bus command  SOUR:FMI1:EXT1:COUP AC

Selection of the typa of coupling AC or DC for the external input EXT2.
IEC/EEE-bus command SOUR:FML:EXT2:COUP AC

Selection of the preemphasis
{EC-bus short command SOUR:FMI:PRE 50us
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2.7.4.1 FM Deviation Limits

The maximal deviation depends on the RF frequency set (cf. Fig. 2-29). It is possible to enter a
deviation that is {oo high for & certain RF frequency or to vary the RF frequency {0 a range in which the
deviation can no longer be set. In this case the maximally possible deviation is set and an error
message is displayed.

In the RF range 450 MHz o 750 MMz and 1200 MHz to 1500 MMz a different synthesis range is
selected depending on the deviation set. If the deviation is smailer than 500 kHz or 1000 kHz , the
synthesizer is in the normatl mode with optimal spectral purity, If the deviation set is larger the /Q mode
is automaticaliy selected.

maximat Q mode normal mode
FM-deviation . . i

- . |
L e

1000

500

03 450 750 1200 1504 3300
RF frequency [MHz]

Fig. 2-280  Dependency of the FM maximal deviation on the RF frequency set

2.74.2 Preemphasis

Preamphasis results in a preemphasis of the modulation signal with time constants 50 ps or 75 ps. The
higher frequencies of the modulation signal are preemphasized.

When preemphasis is switched on, only 1/4 of the maximal deviation is permissible. The highest
permissible modulation frequency is 15 kMz. Exceeding the permissible modulation frequency can lead
to overmodulation.
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2.7.5 Phase Modulation

Menu ANALOG MOD-PM offers access to settings for phase moduiation.

Note: The PM and FM modulations cannot be set simultaneously and deactivate one another.

Menu selection:  ANALOG MOD - PM

VECTOR MOD
DIGITAL MOD
DIGITAL STD
LF QUTPYUT

PM1 DEVIATION

PM1 SOURCE

LFGEN1 FREQ

PM2 DEVIATION

PM2 SOURCE

EXT1 COUPLING

EXT2 COUPLING
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M1 DEVIATION 1.00
EM1 SOURCE iOFF; INT  EXT1  EXTZ
LEGEN FREQ h 1.000 ¢

PMZ DEVIATION 1.08
PM? SOURCE [QFF| EXIL EXTZ

EXTI COUPLING
EXTZ COUYPLING

input value of the deviation for PM1.
{ECACEE-bus command  ~ SOUR:PM1 1RAD

Switching on and off PM1 and selection of the modulation source,
IEC/IEEE-bus command SOUR:PML :SOUR: INT,; STAT ON

Input value of the frequency of the LF generator.
IEC/IEEE-bus command SCUR:PM1:INT:FREQ 1kHz

{nput value of the deviation for PM2.
{EC/AEEE-bus commard SOUR:PMZ 1RAD

Switching on and off PM2 and selection of the modulation source.
IEC/IEEE-bus command SOUR:PMZ: SOUR INT,; STAT ON

Selection of the type of coupling AC or DC with external supply for PM1 (input
EXT1).

IEC/IEEE-bus command  SOUR:PM:EXT1 :COUE AC
Selection of the type of coupling AC or DC with external supply for PM2 (input

EXT2}.
IEC/IEEE-bus command SOUR:PM:EXTZ : COUP AC
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2.7.5.1 PM Deviation Limiis

The maximal deviation depends on the RF frequency set (cf. Fig. 2-31). it is possible to enter a
deviation that is too high for a certain RF frequency of to vary the RF frequency to a range in which the
deviation can no longer be set. In this case the maximally possible deviation is set and an error
message displayad.

In the RF range 450 to 750 MHz and 1200 MHz o 1500 MHz a different synthesis range is selected
depending on the deviation set. If the deviation is smailer than 5 rad or 10 rad, the synthesizer is in the
normal mode with optimal spectral purity. If the deviation set is larger, the FQ mode is automatically
selected.

1Q mode normal mode

i

H

maximal 20 —
PM-deviation
ra .

frad] 10 -

0,3 450 750 1200 1500 3300
RF-frequericy [MHz]

Fig. 2-31  Dependency of the PM maximal deviation on the RF frequency set
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2.7.6 Pulse Modulation

The puise modulator can be controlled by an external scurce at the PULSE input (AUX IN/OUT at the
rear of the instrument).

The polarity of the pulse modulation is selectable. With POLARITY = NORM, the RF level is on with
HIGH level at modulation input PULSE.

Menu MODULATION-PULSE offers access to settings for pulse modulation

Menu selsction:  MODULATION - PULSE

AN SOURCE _ oFF BN

POLARITY JNORM | INV

1

B
DIGITAL MOD ‘
DIGITAL STD
LF CUTEUT
SWEEP
LIST

! MEM SEQ
UTILITIES

e s S =

Fig. 2-32  Menu MODULATION-PULSE (preset setiing), fitted with option SM-B3, pulse modutator,
and option SM-B4, pulse generator.

SQURCE Ssiection of the modulation source.
{EC/IEEE-bus command (PULM: SOUR INT, STAT ON
POLLARITY Selection of the polarity of the modulation

NORM The RF signal is on during high level,
NV The RF signal is suppressed during high level.
IEC/IEEE-bus command :PULM:POL NORM
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2.8 Vector Modulation

In the vector modulation mode (/Q modulation} external modulation signals can be applied to
modulation inputs 1 and G for a complex modulation of the RF carrier.

Q. 2 2
______________ ., Amplitude =¥1 Q" » ipput value LEVEL
...‘.“.u...‘..‘:‘.‘...'.': . O,SV

Fig. 2-33  Example: vector modulation

I the 1/Q modulator is driven by a constant sum vector modulation of /17 + Q7 = 0.5V the actual RF

level corresponds to the displayed RF level, To avoid the I/Q moduiator being overdriven, ¢are should
be taken that the sum vector never exceeds 0.5 V when digital modulation modes with ampilitude
modulation components such as QPSK are used. For full-scaie input, the peak envelope power of the
modulated RF signal is thus equal to the indicated LEVEL. The average power is smaller. The
difference can be entered as an offset in the LEVEL menu.

Vector modulation setiings are accessible in the VECTOR MOD menu.

Nole: «  Types of modulation VECTOR MOD and BB-AM cannot be set at the same lime; they
switch each other off.

- A selectable internal calibration of the I/ modulator aflows accurate and reproducible
measurements to be made. The calibration routine should be called up with the
CALIBRATE W™ in the rmenu VECTOR MOD or UTILITIES-CALIB-VECTOR MOD after
temperature changes of more than 5¢ C,
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Select: VECTOR MOD menu

100. 000 000 0=

LEVEL
HALGG MOD |

VECTGR MOD_ |

BIGITAL MOD

DIGITAL STD
LE GUTPUT
SWEEP

LIST

MEM SEQ

|§ OTILITIES

FREQUENCY | [N

FOWER RAMP CONTROL

Gicbal for VECTOR MOD + DIGITAL MOD + DIGITAL STD
IMEAIRMENT STATE [OFfF
LEAXALGE
IMBALANCE
DUADRATURE OFFSET
10 SWAP

CALILBREATE P

Fig. 2-34  VECTOR MOD menu (preset settings)

STATE

POWER RAMP
CONTROL

IMPAIRMENT STATE

LEAKAGE

IMBALANCE

QUADRATURE
OFFSET

1Q SWAP

CALIBRATE »

Switches the vector modulation on and off.
IECAEEE-bus command SOUR:DM: I0: STAT ON

Switches the POW RAMP input for analog levet control on and off. Thus an
external contro! signal can be used for carrier envelope modulation in parailel
o vector modulation..

IECAEEE -bus command SCUR:DM: IQ:PRAM AEXT

Switches /Q impairment on and off.
IECAEEE-bus command SCUR:DM:1Q:IMP:STAT ON

Value entered for residual carrier |
IECAEEE-bus command SOUR:DM: LEAK 10PCT

Value entered for imbalanced modulation of | and Q vectors.
EC/IEEE-bus command SOUR:DM:IQR ~5BECT

Value entared for quadrature offset .
{EC/IEEE-bus command SOUR:DM: QUAD : ANGL 4DEG

Selection between normal and inverted /Q modulation. Interchanging the | and
Q signals inverts the modulation sidebands.

OFF Normal /G modutation.
ON | and Q signats interchanged.

IECAEEE-bus command SOUR:DM:IQ8W: STAT ON

Triggers a calibration for the /Q modulator
IEC/EEE-bus command cCAL  VMOD?

www.valuetsromics.com 2.66 E6



SMIQ Vector Modulation

2.8.1 1/Q Impairment

For simulating an impairment of the vector modulation, a residual carrier (LEAKAGE}), imbalanced | and
Q modulation (IMBALANCE) and a quadrature offset can be entered. The input values for LEAKAGE
and IMBALANCE are with reference fo the voltage.

Table 2-3 Parameter setling ranges

Parameter Setting range Resolutlon
LEAKAGE 0..50% G.5%
IMBALANCE 12 L +12% 80.1%
QUADRATURE OFFSET -10 ... +10° 0.1°

The following figure shows the effect of 1/Q impairment.

LEAKAGE: 4Q

Carrier Leakaée

IMBALANCE: ‘ Q
+ -
v
N
>
I
z 4Q
QUADRATURE OFFSET: : - )
——
},
f 44444 & ;n‘.u..n..,.-u,—-.."‘:.:: ,n.‘ ; b
,,,,, e f ; h»z
!
A
jj——

Fig. 2-35  Effect of I/Q impairment
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2.9 Fading Simuiation

_ By means of the option Fading Simulator SMIQB14, multipath fading signals with 6 independent
transmission paths can be generated.

Important: The Fading Simulator can only be operated with the complex baseband signals
I and Q. Therefore, it is necessary to switch on gither Vector Modulation or Digital

Moduliation.
IQ modulator RF up/down converter
casot)
fext —, ¥ Baseband - é ]
™ fading = RE OUY
simulator S - % -
Qext A 4 - . *
| } Ty
| Q sinfeat]
Modutation AUX
coder
{SMIQB10)

Fig. 2-36  Fading simulator in the SMIQ

The input signals for the fading simulator can either be applied to the modulation inputs | and Q or will
be generated in the SMIQ by the optional Modulation Coder (SMIQB10). The output signals of the fading
sirmulator will be passed to the 1Q Modulator and then be mixed to the RF.

SMIQ can also be equipped with two Fading Simulators (SMIQB14 and SMIQB15). The second fading
option provides another 8 fransmission paths.

If anly one fading simulator is built in, output signals 1 and Q are available at the AUX connector,

If twe fading simulators are bullt in, the sum signal of the two fading options with 12 fading paths are
available at the AUX connector.

Note: A gelectabie internal calibration of the fading simulator allows infernal compensation of DC
offset voltages. The calibration routine should be called up after temperature changes of
more than 5 degree in menu UTILITIES-CALIB-FSIM,
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2.9.1 Qutiput Power with Fading

If one single path is switched on with PATH LOSS set to 0 dB, the fading simulator has a 12 dB to 18 dB
insertion loss on the 1Q signais applied. This insertion ioss will be corrected automatically in the SMIQ.
This means: If the fading simulator is switched on with only one path at 0 dB, the average power at the
RF output of the SMIQ is the same as with the fading switched off. If further patis will be switched on,
the ouiput signals of all paths will be interferred. The average RF-cutput power will then be different
trem the RE-level displayed.

The total average power at the RF output is however displayed under TOTAL POWER in the FADING
SiM menu.

Due to the inseriion loss of the fading simulator the maximum available output power of the SMIQ is
raduced by up fo 18 dB.

2.9.2 Two-Channel Fading

A SMIQ with two fading options (SMIQB14 and SMIQB15) as well as a second SMIQ without fading
options is required for two-channei fading. The cables in SMIQ have {o be replugged as described in
chapter 1, section "Second Fading Simulator”. After this modification, the 1/Q baseband signals of the
2nd channetl (SMIQB15) are available at the AUX connector (rear of unit}. They can be connhected o the
IQ inputs of the second SMIQ with the two connection cables (Part No. 1085.4448.00) supplied with the
option SMIQB14. Vector modulation has to be switched on at the second SMIQ.

Note: Due fo the 18 dB insertion loss of the fading simulator the RFZ level is 18 dB below the
displayed RF level (INSERTION LOSS SETTING MODE = NORMAL). This can be corrected
by entering an offset in the LEVEL menu.

F Y

Fig. 2-37  Two-channel fading
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2.9.3 Correlation between Paths

Fading processes of different paths normally do not depend on statistical processes. However, it is
possible to set a correlation of paths 1 to 6 with paths 7 to 12 in pairs. To set the correlation, a
synchronous signal processing is required for the two fading options which involves the following
rastrictions:

s The correlation is always reciprocal, ie if path 1 is comrelated with path 7, path 7 is also correlated
with path 1 (CORR PATH).

« The following parameters of the two paths have to correspond:
- Fading profile PROFILE
- Doppler parameter SPEED or DOPPLER FREQ
- Magnitude of correlation coefficient COEFF

+ Thea foliowing equation applies 10 the phase of the correlation coefficient and thus to the phase shift
between the correlaied paths:

Pi2 = 380° - @z
» The parameters for L og Normal fading have to correspond for correlated paths.

All parameter adaptations due {o the limitations mentioned before are automatically perfermed by SMIQ.

Note: After seiting all parameters, the two fading oplions have to be synchronfzed by RESET and
then by RUN.
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2.9.4

Fading Simulation Menu

Fading simuiation settings are accessibie in the FABING SIM menu.

Menu selection: FADING SIM

o LEVEL
ANALOG MOD
' VECTOR MOD
& DIGITAL MOD
B DIGITAL STD
f FADING SIM
. LF OUTPUT
L SWEEP

CONFIGURATION

MODE

RESET P

www.valuetronies.com

Fig. 238  Menu FADING SIM (two fading simulators installed)
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Switching on fading simulation by selection of the number of active paths and
channels.

1CH_BP  One channel with 6 paths (with option SMIQB14)
1CH_12P One channsl with 12 paths (with SMIQB14 and SMIQB15)
2CH_6+6 Two channels with 8 paths sach {with SMIQB14 and SMIQB15)

IECUEEE-bus command SOUR:FEIM:CONF $12P
SOUR:FSIM ON

Stopping {(8TCP) and starting (RUN) the fading process.

Foliowing RESET the mode RUN staris the Pseudo Noise Generator at a
defined starting point for generating the fading process.

IECMEEE-bus command SOUR:FBIM: SEQ RUN

Resetting the Pseudo Noise Generator.

If RESET is set, the parameter MODE is automatically set to STOP. RESET
also ensures a synchronization of the two fading options during 2-channel
mode with the correlation switched on.

IECUEEE-bus command SOUR:FS5IM. SEQ:RES
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STANDARD Opens a window for selecting a standard setting of the fading paths. The
parameter seftings comply with the measurement specifications of mobiie
communication standards (e.g. GSM, CDMA, NADC),

IECMEEE-bus command  SOUR:FSIM:STAN CDMALOO

SPEED UNIT Selection of the speed unit,
IECVEEE-bus command SOUR:FSIM: SPE:UNIT KMPH

INSERTION LOSS Selection of setling mode for the insertion loss of the fading simulator.

SETTING MODE NORMAL  The minimum insertion loss for a path of the fading simulator is
fixed o 18 dB. The value has been chosen so that even with Log
Normal-Fading switched cn, the fading simulator wiil sgldom be
overdriven, This setting should be chosen for BER measure-
menis.
{EC/IEEE-bus command  : SCUR:FSIM: ILOS MODE NORM

LOW_ACP The minimum insertion loss is between 12 and 14 dB. The value
depends on the PATH LOSE setting of the selected paths. This
made is ideal for all STANDARD menu settings regarding
sighai/noise ratio and residual carrier suppression. This setting
should be chosen for measurementis which involve an adjacent-
channel interfering signal generated by the SMIQ.

IEC/IEEE-bus command : SOUR:FSIM: ILOS :MODE LACP

TOTAL POWER Indication of total average power al BRF output. The fotal power is the sum of
the power of the individual paths. If only one path with 0 dB PATH LOSS has
been selected, the total power is equal io the RF level (LEVEL) indicated on
the display.

IEC/IEEE-bus command {SOUR:FSIM:POW?

SHOW PATHS Switching from the display of paths 1 1o € 10 the display of paths 7 10 12,

SET DEFAULT ™ Default setting of path parameter with path 1 switched on and all other paths
swilched off.

{ECMEEE-bus command SOUR:FSIM:DEF

PATH The following parameter have to be set separately for each path.

STATE Switching on and off a path.
Note: If the cursor is placed onto a path in the diagram, if may be switched
on and off by pressing one of the unit keys {toggle furction).
IECMEEE-bus command SOUR:FSIM:PATH3: STAT ON

PROFILE Selection of the fading profile.
PDOP (Pure DOPpler} Simulation of a transmission path having a single
direct connection from the transmitter to the moving receiver
(discrete component). The Dopplar Frequency shift is determinad
by the paramsters DOPPLER FREQ and FREQ RATIC.

IECMEEE-bus command SOUR: FSIM:PATE4S : PROF PDOP
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(PROFILE)

DiSCRETE COMP

POWER RATIO

FREQ BATIO
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BAYL {RAYLeigh) Simulation of a radio field, where a muliitude of
broadly scattered partial waves hit upon a moving receiver. The
receiving amplitude resulting therefrom is time-varying. The
probability density funiction of the recelving amplitude is described
by a Rayleigh distribution. The fading spectrum is a classical
Doppler spectrum.

IECVUEEE-bus command SOUR:FSIM:PATHL: PROF RAYL

RICE Simulation of a radio field, where apart from a muititude of
scattered partial waves, one strong direct wave (discrete
component} hils upon a moving receiver. The probability density
function of the receiving amplitude is described by a Rice
distribution, The fading spectrum of an unmodulated signal is an
overlapping of a classical Doppler spectrum with a discrete
spectrum line.

IECMEEE-bus command S0UR:FSIM:PATHT : PROF RICE

Shows the status of the discrete companent (ON or OFF).
IECMEEE-bus command SOUR:FSIM: PATHA : DCOM: STAT ON

Input value of the power ratio of the discrete component and distributed
component with Ricean fading switched on. f POWEH RATIO is changed the
sum of both components remaing constant.

IECMEEE-bus command SOUR:FSIM:PATHS: PRAT 3

input value of the ratio of the actual Doppler Frequency shift to the Doppler
Frequency setting with Ricean fading or Pure Doppler switched on. The actual
Doppler Frequency shift depends on the simulated angle of incidence of the
discrete component.

IECNEEE-bus command SOUR:FSIM:PATHE : FRAT 1

@/ deg 0 il %0 180 %l

Fig. 2-39  Doppler Frequency shift with moving recsiver
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SPEED

DOPPLER FREQ

PATH LOSS

- PELAY

CORR PATH

COEFF

PHASE

LOGNORM STATE
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Input value of the speed v of the moving receiver.

The Doppler frequancy fp {DOPPLER FREQ) is calculated from the speed and
the BF frequency fgr. When changing SPEED the paramster DOPPLER
FREQ will be automaticaily adjusted.

_003-10"m /s’ 479107 m/¢°

Vmax

Range:

Ymin frrp trr
Vo S 99999Kkm / h

{IECMEEE-bus command SCUR:EFSIM:PATHL : 5PE 100

input value of the amount of the maximum Doppler Frequency shift (¢f. FREQ
RATIO).
When changing the Doppler Frequency fp the parameter SPEED will be
automatically adjusted.
f

With ¢ = 299810 m /s itis =B

fxr
IECVEEE-bus command  SOUR;FSIM:PATHZ :FDOP 92.3

o=

input value of the attenuation of the path.
IECMEEE-bus command SOUR:FSIM:PATHZ:LOSS 3

Input value of the signal delay in the path.
IECUEEE-bus command  SOUR:FSIM:PATH3:DEL 14.5

Switching on or off (NONE) a correlation with the selected path. This setting is
accessible if both fading options SMIQB14 and SMIQB15 have been instalied.
Only a two by two correlation of paths 1 1o 6 with paths 7 t0 12 can be set,

IECUEEE-bus command SOUR:FSIM:PATEG: CORR:PATH 12

input value of the amplitude of the complex correlation coefficient.
IECMEEE-bus command  SOUR:F3IM:PATHG :CORR:COEF 0.5

Input value of the phase of the complex correlation coefficient.
IECMEEE-bus command SOUR:FSIM:PATHS : CORR: PHAS 189

Switching on or off the Log Normal-Fading.

With Log Normal-Fading set, an additional rather slow continuous changing of
the receiving amplitude of a moving receiver is simutated. Log Normal-Fading
has a mulliplying effect on the path loss. The multiplication factor is time-
varying and logarithmically normaily digtributed. if a Rayleigh profile is set
simultaneously, this resulis in Suzuki-Fading.

IECMEEE-bus command SQUR:FSIM:PATHS : LOGN : STAT ON
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LOCAL CONST

STD DEV

www.valueteonics.com

input value of the area constant L.

The area constant L and the speed v of the moving receiver determine the
corner frequency § of Log Normai-Fading:

fL =V f L

The power density spectrum of an unmodulated carrier (CW) is an overiapping
of a discrete spectrum lHne at fxe with a frequency dependent continuous
spectrum described by

~0.s,(.f“.fw. )
S(fy=const ¢ f

The lower limit of the range is dependent on the BRF frequency fge :

_1210%m/s

Lmin = £
RF

IECNEEE-bus command  SCUR:FSIM:PATHE: LOGN:LCON 150

input vaiue of the standard deviation of the Log Normai-Fading.
IECMEEE-bus command SOUR:FSIM:PATHE :LOGN:CSTD 6
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2.10 Digital Modulation

With option Modulation Coder {(MCOD) SMIQB10 provided, SMIQ can generate digitally modulated
output signals. Available moduiation methods are FSK {frequency shift keying}, PSK (phase shift keying)
as well as QAM (quadrature amplitude maodutation) . Baseband filtering and symbol rate can be freely
set in g wide range.

The modulation coder generates the analog 1Q signals for the YQ modulater of SMIQ from the digital

input signals.
12 modulator RF ugydown converter
cos{ot)
k

Option Option D-® *
Data o] ModLiation
Gengraior Coder T o] % “:_?”T
SMIQB11 smigeie | @ _4% 4

sin (0%}

Fig. 2-40  Modulation coder in SMIQ

The modulation coder works with digital input signais such as
* ciock signais (symboi clock, bit clock),

» modulation data or modulation symbols,

= control signals for envelope control and trigger signals.

The digital input signals may originate from the following sources:
s The modulation coder can generate clock signais such as PRBS data signals and simple data
patterns.

« External clock signals, moduiation data and signals for envelope control can be fed in via connectors
at the front or rear panel of SMIQ.

s With option Data Generator SMIQB11 provided, an additional data source is available. This option
has a 4-Mbit memory for modulation data and control signals. The memory can be extended to
12 Mbit or 20 Mbit by installing one or two SMIQB12 options (Memory Exiension).

EXT DATA/CLOCK ----—u—-——‘v
DIGHTAL DIGITAL -
MODULATOR
INFOUT -]
DATA MEMORY -
-0
PRBS GENERATOR
INT CLOCK
Data generator Modtdation coder

Fig. 2-41 Digital input signals of modulation coder
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2.10.1 Digital Modulation Methods and Coding

The input sequence of moduiation symbols d, can be subject to different types of coding. 1 and Q
values are assigned to the coded modulation symbols dc, in the functional block MAPPING.

modulation -*E-’-éfb—

gymbols

—l CODING rm— MAPPING

Gn-2, dn-1, dn... tlea-2, don-1, den... a
—i

Figure 2-42 Functional blocks Caoding and Mapping

2.10.1.1 PSK and QAM Modulation

PSK and GAM modulations can be expiained on the basis of a rule of assignment (mapping) according
to which each modulation symbol is represenied by | and Q values as shown in the following IQ

consteliation diagrams. The consteliation diagrams apply if no coding is switched on.
4 Q A Q 4 Q
P e i
S ., .-'" A
fm AN ;;‘m ! 2hars,
] } H g
. - » > ; e
1 1 t 1100 00 g
5 H
""aa ‘_,o“:‘ w}_m 1{_1_..16';
. 10 fe” "1 o e
BPSK QPSK; OQPSK 8PSK, IV4DOQPSK
f Y A& C f R
..... e, R ST - ® . *
P R 3 P S ot 1001 0010 00It
“ -“"- . 1'0’ 'b’w
10 00 S0 115
, ‘-,“ \: L] L] ] »
i i 1010 1000 | 00 0001
N P E
% i Y H L] L] » *
£ ™, A 01 110
211 %. 5 00 10 $HO1 1100 w o
QPSKIS03 ™ fe A N
OQPSK IS85 QPSK ISAT i 1 | 0101 BEIY

Fig. 2-43  Constellation diagrams of BPSK, QPSK, 8PSK and 16QAM
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For offset QPSK (OQPSK]), the Q signal is deiayed by half the symbol period with reference to the |
signatl,

QAM modulation methods 16QAM, 320AM, 84QAM and 256QAM were implemented according to ETSI
standard ETS 300429 for Digital Video Broadcasting {DVB).

All PSK and OAM modulation methods can be combined with COS and SQR_COS baseband filters as
well as with 1S-85 filters. A combination with GAUSS and BESSEL filters is not possibie.

2.10.1.2 Modulation n/4DQPSK

With differential coding switched on at the same time, a constelfation diagram is obtained for /4DQPSK
which is similar to that obtained for 8PSK. Phase shifts are however assigned to the individual
modulation symbois. The following tables show the assignment of modulation symbols o phase shifis of
IQ vectors at the selscted coding.

Table 2-4  Phase shifts for T/4DQPSK without coding

Maduiation symbot dy, 00 0 10 i1
{binary indication: MSEB, LEB)

Phase shift o +457 | 41350 | 135 -45°

Table 2-5 Phase shifts for R4DQPSK with coding NADC, PDC, PHS, TETRA or APC0O25

Modulation symbol d, 00 gt 10 1
{binary display: MSB, LSB)

Phase shift ¢ + 45° +135% -45° -1358°

Table 2-6  Phase shifts for T/4DQPSK with coding TFTS

Moduiation symboi d, 00 01 it i
(binary display: M58, L5B)

Phase shift ¢ - 135° +135° -45° +45°
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2.10.1.3 FSK Modulation

For FSK modutation, frequency shifls are assigned fo the modulation symbols. The modulation index h
of this digital frequency modulation is determined by

hxz'M/jj‘imﬁi
The symbol rate fsys can be freely set to a maximurn of 2.5 Msymby/s for all FSK modulations, With
GMSK selected, the frequency deviationAf (FSK deviation} cannot be set since the moduiation index is
fixed to a value of h = 0.5. The following table shows the assignment of modulation symbols and

frequency deviations for the different FSK methods.

Table 2.7  Frequency deviations for FSK methods
Mod. symbol | 2FSK,GFSK | MSK, GMSK 4FSK APCO
9 ~Af —4f —4f +Af/3
! +Af +Af ~Af/3 +Af
e - - +Af/3 —Aff3
# +Af —Af

2.10.1.4 Coding

All FSK modulation methods can be combined with COS, SQR_COS, GAUSS and BESSEL baseband
filters. A combination with 15-95 filters is not permissibie,

Moduiation symbols are coded directly before an assignment of 1 and Q values or frequency shifts.
Coding is thus directly related with modulation methods which is the reason why codings are not freely
combinabie with modulation methods. The following table shows which combinations are possible.

Table 2-8  Possible combination of modulation method and coding
Coding Selection CODING | Combinable with MOD TYPE Example of uss
Cifferantial coding DIFF ail except for 256QAM
Gray + differential GRAY+DIFF all except for 2660QAM DBPSK for VDR
coding
GSM differential coding GSM FSK, GFSK, GMSK Mobile radio standard GSM
ggggpsx differential NADC; PDC:.. T/ADQPSK E‘Egg:iﬁg'f’ ;;%’g;gﬁ‘;?gc
FPhase differential coding INMARSAY GPSK ISAT Sateliite systern INMARSAT-M
Phase differential coding PHASE DIFF 16, 32,64, 256 QAM DVB in ine with ETS 300428
VDL coding VDL 8PsK VHF Bigital Link

The effect of differential coding on A/4DQPSK has been descrbed in section ‘Modulation /4DQPSK’.
Common coding types are listed in the following table.

www.valueteonics.com
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Table 2-9  Coding algorithms

CODING:

Coding algorithm

Applicable for K biysymbol

NONE

an = dn

K=1108

DIFF

dn = {dh + donq) module 2k

K=1to7

GRAY+DIFF

Gray coding with additionat differemial coding

Kelio7

GSM

dc, = not {dn exor dn s

K=1

VoL

VDL standard

K=3

Exampie 1:

Example 2:

Differentiat coding for QPSK modulation with K = 2 bit/symbol
Decimal dispiay; value range for modulation symbols

dn e {0:123}
Recursive coding is defined as follows:  dc, = (0, + dey-1) modiio 4.

Depending on the state of a preceding modulation symbol de,..y the coded modulation
symbol de, is obtained for example from a modulation symbol d, = 2 as follows:

dh=2 - dena de,

0 2

By means of differential coding, the assignment between moduiation symbols and
phase differences shown in the foliowing tabls is generated:

Modulation symbot dy, 0o 4 10 H
{binary, MSB, LS8)

Phase difference Ag o° ae | 180° | 270°

Gray and differential coding for 8PSK modutation

First, 2 gray coding is performed according o the gray code. Afterwards, a differential
coding is performed according to the recursive coding algorithm gquoted above. By
means of the mapping rule shown in the figure in Section 'PSK and QAM Modulation’
above, IQ values are assigned to the re-coded modulation symbols. In summary, the
assignment between modulation symbols and phase differences shown in the following
table is generated:

Modulatior: symbol d, 000 001 416 Gl 100 101 1190 111
{binary, MSB, .58}

Phase difference 80 oo | 450 | 135°| eve | 27oc | aise | zese | tsoe
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Difierential coding acceording to VDL is shown in the following table:

Modulation symbol d, 000 001 010 11 100 101 110 111
{binary, MSE, L5B)

Phase difference Ap o0 | 4B | 135° | o0° | 315° | 270° | 180° | 225°

Phase differential coding INMARSAT and PHASE DIFF correspond to system standards Inmarsat-M
and DVB according to ETS 300 429. The INMARSAT coding can generally be used for moduiation types
with 2 bit/symbol, such as QPSK. It uses the following aigorithm.

detl, = [NOT (d1, EXOR d@,) AND (d1, EXOR dc1,.4)] OR
don dcon [{d1, EXOR doy) AND (g1, EXOR def,.)]
INMARSAT dc@, = INOT (d1,EXOR dg,} AND (dg, EXOR dc@,.)] OR
CODING [(d1, EXOR d@,.¢) AND (d0, EXOR det,.)]
din ~———i deln
{MSE} MsE)

2.10.1.5 Setling Conflicts

As already mentioned in the previous sections, the combination of the above modulation methods with
modulation parameters such as symbol rate, filtering and coding is iimited. This limitation inevitably
causes setiing conflicts if a parameter is changed which would 1ead to an impermissible combination.

Table 2-10 Examples of settings conflicts

Originel status Chenge by seiection Confiict _ Solution
1 | MOD TYPE 1aDQPSK GMSK is onfy pessible Reduction of symboi rate 1o
SYMBOL RATE 4 Msymbrs MOD TYPE—~  GMSK for symbol rates up 1o a vaiue of <2.5 MHz.
2.5 Msymby/s.
2 | MOD TYFE 2FSK Filter COS 1.0 not Setting of FILTER
FILTER GAUSS FILTER - cOSs possibie, the maximum PARAMETER to a value
FiLTER PARAMETER 1.0 rof-off factor is 0.7, betwean (.16 and 0.7.
3 | SYMBOL RATE 270 ksymb/s Envelope control is ondy | Switch-off of envelope
FOWER RAMP INT SYMBOL RATE-» § Msymbys| possible for symbol rates | contral,
up fo 2.5 Msymb/s.

It SMIQ cannot resolve a sefting conflict, error message SETTINGS CONFLICT is indicated in the
status jine of the display. In this case, SMIQ uses the user-defined setting in the display. However, the
generated modulation signal does not correspond to this indication. The setting conflict can be
glfiminated by a change of parameters. Error message SETTINGS CONFLICT disappears as soon as a
conflict-frae setting is reinstated. For a list of possible setting conflicts and error messages for digital
moeduiation see Annex B, thumbnail divider 7.
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2.10.2 Internal Modulation Data and Control Signals from Lists

If SMIQ is equipped with option Data Generator SMIQRB11, modulation data and contro!l signals can be
stored in a freely programmable data-generator memory. The starage ¢apacity in the basic configuration
; is 4 Mbit but can be extended by 8 Mbit or 16 Mhbit by fitting one or two SMIQ B12 options.
The data are managed via so-called lists. 125 lists can be stored at maximum for modulation data or
control signals. A list editor allows to select, copy, change and delste data lisis. For a detailed
description of the list editor see Section 2.2 .4, List Editor.

There are two types of lists, the DATA LIST and the CONTROL LIST. '

Lists, as a source for modulation data, can be selected in the menu by entering SOURCE -SQURCE-
DATA_LIST and the active list by SOURCE-SELECT DATA LIST.

Lists, as a source for control signals, can be selected in the menu by entering SOURCE -CONTROL
STATE ON and the active list by SOURCE-SELECT CONTROL LIST.

Note: With DATA LIST selected as a source for internal modulation data, the controf signals too
have fo come from a list. In this case, the seffing POWER RAMP CONTROL- SOURCE
EXTERN DIGITAL issues an error megsage
With CONTROL LIST selecied as a source for control signals, the modulation data too
have to come from a list.

Data Lists:
The DATA LIST has a bit-by-bit layout. The length of the programmed data sequence and the available
storage capacity are indicated in the status line of the dispiay.

SELECT LIST. .. : DLISTO
EDIT DATA LIST...

“BIf e e DATA— - s m s m m e
gocooonl 1010 1110 0011 1033 11031 13111 1310 100
00000033 0100 1610 1001 0101 11190 1011 1011 0010
00G00065 0000 1601 11:0 0001 G101 0101 04010 1011
aggo0027 1311 0130 1130 1000 1101 0100 11040 D100
gag00LZ9 1001 0111 0100 0008: GOLO :110 1110 101G
0050016l 13101 01310 1111 03111 13131 31111 1000 Q100
Q0000193 0000 0010 1000 0003 1131 0101 1101 D101
00000225 0110 0111 1100 0060 0111 1111 31131 1111

Fig. 2-44  DATA LIST for modulation data
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Control Lists:

A CONTROL LIST can be created to generale control signals that have 1o be synchronous to the
moduiation symbols. The CONTROL LIST has a bit-by-bit layout. Six different controi signals can be
freely programmed. The CONTROL LIST can be created such that entries are only made at those
symbol positions where a control signal is changed. The length of the CONTROL LIST is determined by
the symbol number of the last entry and can differ from that of the DATA LIST.

SELECT LIST... CLIZTO
EDIT CONTRCOL LIET COPY DELETE EDIT|VIEW
-5YMBOL~~=— BGATE-LATT--CH-~--HOP---TRIGZ-TRIGL~~
GoCoODoL 1 ] 0 Y o 1
oGoo0ls? i 1 O 1 v
OCO00313 4] 1 0 G ] G
00001249 il 1 0 1 a 0
00001250 G 1 0 ¥ ] f

Fig. 2-45  CONTROL LIST for control signals

Signais BCATE (Burst Gate) and LATT (Level Attenuation) are used for envelope control. Envelope
conirol with these signals is swiiched on by selecting SOURCE-CONTROL STATE ON and POWER
RAMP CONTROL - SOURCE INT.

Digital modulation can be switched off by the CW (Continuous Wave) signal. HOP

TRIG 1 and TRIG 2 (Trigger Output 1 and 2) can be used to generate synchronization signals such as
frame clocks, start markers of & PRBS sequence or a special modulation symbol.

Signals BGATE, LATT, HOP and CW are used internally by SMIQ but net signals TRIG 1 and TRIG 2.
Ali the control signals are available at the PAR DATA interface at the rear of SMIQ.

The data sequences siored in the data generator can be run repetitively (TRIGGER MODE AUTOQ).
Moreover, trigger signals can be used for synchronized sequences. Trigger signals can be fed in via the
TRIGIN input at connector PAR DATA. A frigger event can be initiated manually by
EXECUTE TRIGGER. A trigger signal is generated upen the trigger event at the output TRIGOUT 2.

After a trigger event, the data generator starts to output modulation data from the active list starting with
bit 1. In case of external triggering, the start can be delayed by a selectable number of symbols (EXT
TRIGGER DELAY). Retriggering (RETRIG) can be inhibited for a selectable number of symbols (EXT
TRIGGER INHIBIT).
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2.10.3 Internal PRBS Data and Pattern

5 The PRBS generators in the modulation coder provide pseudo random dinary segquences (PRBS) of
different length and perigd. They are called sequences of maximum length and are generated by maans
ot feedback shift regisiers.

The {ollowing schematic shows the 9-bit generator with teedback from registers 4 and 0 (output).

EXOR

= SER DATA

Fig. 2-46  9-bit PRBS generator

The pseudo random sequence of a PRBS generalor is determined by the number of registers and the
feedback. The following table dascribes ail availabie PRBS generators:

Table 2-11 PRBS generators of modulation coder

PRBS generator Length in bit Feedback o
9 B 2% .1 = 511 Register 4, 0
15 Bit 2 -1 = 32767 Register 1, 0
15 Bit 2% .1 = 65835 Register 5, 3, 2,0
20 Bit 2°" 121048575 | Register3, 0
21 Bit 2*' .1 = 2097154 Register 2, 0
23 Bit 2% .1 » 8388607 Register 5, 0

PRBS data as a source for modulation data are selected in the menu via SQURCE - SOURCE PRBS.
The period is determined by PRBS LENGTH.

Other internal medulation data are available as simple data patierns such as 0s or 18, Selection is via
SOURCE - SOURCE PATTERN.

Nole: With PRBS data or Paitern selected as source for modulation data, only external control
signals can be used. A combination with control signais from lists is nof possible.
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2.10.4  Digital Data and Clock output Signals
2.10.4.1 Serial Interfaces DATA, BIT CLOCK and SYMBOL CLOCK

The following tigure shows an exampie for the output signals at the serial interface for QPSK modulation
{2 bits per symbol}. A positive CLOCK EDGE is assumed to be set. The following list containing 4
symbols (8 bifs} was used as a data source.

SELECT LIST. .. GLISTOH

EDIT DATA LIST...

=BT Tm oo DATA-————=====—— === ——— -

00000001 0601 1011
BIT CLOCK {sutput) P | P I i | | i |
SYMBOL CLOCK (output) e b b ] L] |
DATA {output) MSB LS8 | L.._._, I
Data Symbols 00 or | 10 11

2.10.4.2 Parallel Interfaces DATA and SYMBOL CLOCK

The following figure shows an example for the output signals at the parallel interface. A positive CLOCK
EDGE is assumed to be sat.

SYMBOL CLOCK (outpu) e e b T

DATAD7,MSB (output) Y H X

2.10.5 External Modulation Data and Control Signalis

Digitai modulation signals such as data, clock and signals for envelope control can be externally applied
1o the modutation coder either via the paraliel PAR DATA injerface at the rear of SMIQ or via the serial
interface with BNC connaectors DATA, BIT CLOCK and SYMBOL CLOCK. Moreover, the asynchronous
serial interface SERDATA can be used. For a detailed description of the interface hardware see Section
Elements at the Rear Panel".

The data source is selected in menu DIGITAL MOD - SOURCE. The clock source is selecied in menu
DIGITAL MOD - CLOCK irrespective of the data source selection. The polarity of the active clock edge
can be changed via DIGITAL MOD - EXT INPUTS - CLOCK SLOPE.
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2.10.5.1 External Serial Modulation Data

Serial moduiation data can be fed bit-by-bit via connecior DATA. For modulation types with moere than

= 1 bit/symbol, the MSR is applied first (M3B first). Either an external bit clock or symbol clock or the

i internal clock can be used. The symbol clock serves as strobe to mark the L.SB of a symbol. i an
external bit clock s applied, the dafa at the active clock edges have 1o be in a stable state. With external
symbol clock, the bit clock for reading the data is internally generated in the modulation coder (internal
daia clock}. The following figures show the timing at the imterface. in all the cases shown, the active
clock edge is assumed to be positive.

DATA (input) X X X X
BIT CLOCK (input) ’ 3 . S . e .

Fig. 2-47  External serial data and bit clock. Data change should iake place only on the negative

clock edge.
DATA (input) X vss_ X X 58 X
SYMBOL CLOCK (input) | l
Internal dataclock 4 | 4 | _4 i_4 1

Fig. 2-48  External serial data and symbot clock, 3 bit/symbol. SYMBOL CLOCK = High marks the
1 SB. A status change of DATA and SYMBOL CLOCK should be performed synchronousiy.

BIT CLOCK (ontput) ™M I 1 | L
SYMBOL CLOCK (ouipm)l"'—_l 1
DATA (input) A Mss X X_ise_X
Internal dataclock + L L+ L.s i

Fig. 2-49 External serial data, internal clock signals

External serial modulation data is selected in the menu by SOURCE-SQURCE-EXT_SER.
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2.10.5.2 External Parallel Modulation Data

Parallel data can be fed as symbols via the PAR DATA interface (DATA-D7, -D6 to DO}. Either an
external symbol clock (SYMBCLK) or the internal symbo! clock can be used. The data at the active edge
of the symbol clock have 1o be in a stable state. The following figures show the timings at the interface.
in the two examples shown below, the active clock edge is assumed {o be positive.

DATAD7 (inpat) X X X

SYMBCLK (input) ; I ; I

Fig. 2-50  External parallel data and symbol clock. Data change should {ake place only on the
negative clock edge.

SYMBCLXK {output) £ | { |

DATA-D7 (input) ) { X

Internal dataclock M

Fig. 2-51 External paralle! data and symbol clock. SYMBOL CLOCK = High marks the L3B, A status
change of DATA and SYMBOIL CLOCK should be performed synchronously.

External serial modulation data is selected in the menu by SOURCE-SQURCE-EXT_SER.

For modulation types with less than 8 bit'symbol, line DATA-D7 is always the MSB. For QPSK
modulation, for exampie (2 bit/symbol}, data lines DATA-D7 and DATA-DB are used.

Noie: BITCLK pin on the PARDATA interface is an ouiput. Synchronizaifon fo an external bit
clock is not possible in this mode.

Externai parallel modulation data is selected in the menu by SOURCE-SOURCE-EXT_PAR.
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2.10.5.3 Asynchronous Interface for Exiernal Modulation Data

5 The SERDATA intertace on the rear of SMIQ serves for the asynchronous serial transmission of
modulation data. The characteristics of this RS-232-C interface is described in Annex A.

For a defined start with specific modutation data it has to be made sure that the backup memeories in the
RS-232 transmitter and receiver are deleted. The following setting sequence in the menu is required:

1. Carry aut desired settings for digital modufation in menu.

Seloct data source SERDATA using SOURCE - SOURCE SERDATA.

Make connection to external data source, bt do not yet start external data source,

Switch off digital modulation using STATE OFF.

Set TRIGGER MODE ARMED_AUTO.
In this state, SMIQ is ready for reception, but discards data that are read in via SERDATA.

Switch on digital meduiation with STATE ON.

. Start external data scurce.
The read-in data are written into the receiving buffer. Only if this buffer is filled can SMIQ react o a
frigger event.

8. Activate trigger event to start digital modulation.

ook @

N oo

Note: The baud rate has fo be selected at ieast 25% higher than the bit rate of the digital
modufation. If SMIQ has not enough data, the error message "Data underrun” will be
issued in the status line.

2.10.5.4 External Control Signals

The external control signals for envelope control BURST GATE and LEV ATT can be applisd via the
SERDATA interface at the rear of SMIQ. The signal for CW control can also be applied to this interface.

Note: The use of conirol signals from fisis in combination with external modulgation data is not
possible.
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2.10.6  Envelope Control

For TDMA radio networks, in addition to digital modulation, a time-synchronous contral of the envelope
of the RF output signal is required. To this effect, SMIQ is equipped with an analog envelope modulater
which can be driven via connector POWER RAMP. Instead of the analog contral signal the digital
signals BURST GATE and LEV ATT can be used to control the envelope moduiator. In the modulation
coder, a ramp with settable slope is obtained from data changes from high—low or low-+high of the
digital BURST GATE signal. The rasulting analog signal is taken to the envelope modulator and is

provided at connector POWER RAMP. The LEV ATT signal serves for a defined level reduction.

BURST GATE

LEV ATT

I=r

POWER RAMP

RF =

Vb

:

x B

Level atternuation

I1

J

Ermvelope control

Fig. 2-52  Envelope controt in SMIQ with modulation coder

> RF OUT

The following tabie shows the logic function of the two signals BURST GATE and LEV ATT.

Table 2-12 Logic function of signais BURST GATE and LEVEL ATT

BURST GATE LEV ATT Remark
1 i Full lovel
1 1 tevel reduced by the value set in dB under POWER RAMP CONTROL -
ATTENUATION
0 X Maximum level reduction

www.valuetsonics.com

2.89

The digital envelope control signals can be fed in externally via connector PAR DATA. With option Data
Generator SMIQB11 provided, the signals can also be generated internally by programming them in the
CONTROL LIST {see Section "Modulation Data from Lisis").
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The following figure illustrates the eifect of the envelope control signals,

BURST GATE : | | | .
LEV ATT I |

RFOUT .. ...

Fig. 253  Signat wavetorms during envelope conirol

Note: Enveiope control with digital input signals and edge shaping is only possible for symbol
rates of maximum 2.5 Msymby/s.

Envelope control is switched on in the menu via:

analog POWER RAMP CONTROL. - SOURCE - EXT ANALOG.

external digital  POWER RAMP CONTROL - SOURCE - EXT DIGITAL.

internal digital POWER RAMP CONTROL - SOURCE - INT and SOURCE CONTROL STATE ON.

2.10.7  Clock Signals

The symbol clock and the bit ciock are generated in SMIQ by a clock synthesizer on the modulation
coder. All clock signals are synchronized 1o the 10 MHz refarence of the unit. The symbol clock is
available at the SYMBOL CLOCK connsctor and the bit clock at the BIT CLOCK connector. If required,
the ciock synthesizer in SMIQ can synchronize to an externaily applied symbol or bit clock.

Only during an cperation with external parallet data is synchronization to one symbol clock possible. This
symbol clock is applied via the PAR DATA interface. In all other cases, apply symbol and bit clock to the
corresponding BNC connector.

The clock signal is seiected in the menu via CLOCK-MODE SYMBOL/BIT and CLOCK-CLOCK
SOURCE EXT.

To aliow for a trouble-free synchronization of the clock synthesizer first apply the exiernai clock and set
the correct syrbol rate at SMIQ. Then switch CLOCK SOURCE from INT to EXT,

Notes: The set symbol rate should not differ by more than 1% from the symbol rate of the external
signal.

2.10.8 HF Level For Digital Modulation

With modulation switched on, a level display divided in half appears in the header of the display. The
peak envelope power (PEP) of the modulated RF output level is displayed in addition to average power
(LEVEL).

The difference between PEP and LEVEL depends on the moduiation type and the filtering. The power of
QAM signals is calculated on the assumption of a uniform distribution of modulation symbois. For the
PEP calculation, it is always assumed that the most unfavourable case occurs in the sequence of
moduiation data. This is definitely the case for PRBS data with a long pericd (eg PRBS LENGTH 23 bit).
For other data sequences it is possible that the indicated PEP is not aftained.
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2.10.9

Digital Modulation Menu

The DIGITAL MOD menu provides access to digital modulation settings.
Menu selection: DIGITAL MCD

- 30-0 dEm
- 276 dem

A o

SCURCE - . .

- LEVEL
ANALOG MOD
ELTO

SYMBOL RATE
FILTER....
CODING. . .

. LE QUTPUT
. SWEEF
: LIST

SELECT STANDRRD. ..
MODULATICN. ..

TRIGGER MODE. . .
EXECUTE TRIGGEER §p

EXT INPUTS...

FRES.
pSER%
1/ ADGFEE
24 300.0 symb/s
SQR COS/0,35
OFES

B SEQ TRIGGER. . . INT
 UTILITIES CLOCK. .. COURLED, SYMBOL
POWER RAMP CONTROL. .. _oFF

LOW DISTORTION MODE lorr| o

1k 0/GND

SOUR:DM: STAT ON

Fig. 2-54
Data Generator SMIQB11
STATE Switch on/off of digital modulation.
IECAEEE-bus command
SOURCE...

Opens a window for defining the data source for digital modulation.

DIGITAL MOD menu, SMIQ equipped with option Modulation Coder SMIQB10 and option

Menu selection depends on option SMIQB11. If option SMIQB11 is installed, the

menu provides more selections and settings for modulation data from lists.

E...

SYMEBCL RAT
FILTER. ..
CODING. ..
TRIGGSER MC

W DICITAL S5TU
% LF OUTPUT
% SWEER
. LIST
i MEM SEQ
UTILITIES

TRIGGER. ..
CLOCK. ..

SELECT STA
MODULATTGN |

SQURCE, ,

PETTERHN

PEES LENGTH

SELECT DATA LIST... CURRENT: NONE
COPY CURRENT DATA LIST TO...

CELETE DATA LIST...

2 EDIT DRTA LIST...
: CONTROL STATE
| SELECT CONTROL LIST...

COREENT : NONE
COPY CURREWNT CONTROL LIST TC. ..

: DELETE CONTROL LIST. ..

EGIT CONTROL LIST...

DELEYE ALL DATA AND CONTROL LISTSK

Fig. 2-55  DIGITAL MOD-80URCE menu, SMIQ equipped with option Modulation Coder SMIQB10
and option Data Generator SMIQB11,

www.valuetsonies.com
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{SOURCE...) SOURCE...

PATTERN

PRBS LENGTH

SELECT DATA LIST

COPY CURRENT
DATALISTTO

DELETE DATA LIST

www.valueteonics.com

Cpens a window for selecting the source for

moduilation data.

EXT_PAR The modulation daia are fed in via the
parallel PAR DATA interface at the rear
of SMIQ.
iEC -bus SOUR:DM: S0OUR PAR

EXT_SER The modulations data are fed in serially
at input DATA.
IEC -bus SOUR:DM: S80UR SER

PATTERN A simple data patiern is continuously

generated.
{EC-bus SCUR:DM: B0UR PATT
PREBS A psetdo random bit sequence is

generated and continuousty repeated.
IEC -bus SOUR:DM: SOUR PRES

SERDATA The modulation data are fed in via the
asynchronous SER_DATA interface.
{EC -bus SOUR-DM:SOUR SDAT

DATA LIST Modulation data from kists
{EC-bus SOUR:DM: SOUR DLIS

Selection of a simple data pattern which is

continuously generated.
0 0s are continuously generated.
IEC -bus SOUR:DM:PATT ZERO
1 1s are continuously generated.
IEC -bus SOUR:DM:PATT ONE
o 010 data changes are continuously
generated,

IEC -bus SOUR:DM:PATT ALT

Setting of PRBS generator length. 9 bit, 15 bit, 18 bit,
20 bit, 21 bit and 23 bit can be selected. The pericd
of the data sequence is then between 2°-1 and 2%-

1 bit (see Section "PRBS data”™).

{EC/\EEE-bus command SOUR:DM: PRBS 15

Opens a window for selecting a stored data list or for
generating a new list.

IECAEEE-bus SOUR:DM:DLIS:8EL "nams’

Stores the current data list under a different name.
IEC/IEEE-bus  SOUR:DM:DLIS:COPY ‘name’

Deletes a data list.
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{SOURCE...) EMT DATA LIST Cpens a window for editing a data list bit-by-bit. The
available storage capacity and the length of the
currant list is displayed in parameters FREE and LEN
(see also Section List Edifar).

COPY Copies a list range
FILEL Fills the range with filler pattern
INSERT Inserts a list range at a different

position of the list
DELETE Deletes a list range
EDITVIEW Edits or views the list

CONTROL STATE ON The signals from the selected
CONTROL LIST are effective.
OFF The signals are not effective

IEC/AEEE-DuUs SOUR:DM: CLIS:CORT ON

SELECT CONTROL  Opens a window for selecting a stored list for control
LIST signais or for generaiing a new list for control signals.

IEC/AEEE-bUs SOUR:DM:CLIS:SEL ‘name’

COPY CURRENT Stores the current list for control signals under a
CONTROL LISTTQO  different name.

IEC/IEEE-bus SOUR:DM: CLIS:COPY "name’

DELETE CONTROL Deletes a list for control signals,
LIST

EDIT CONTROL LIST Opens a window for editing a list for control signals
symbol-by-symbol. The available storage capacity
and the length of the current list is displayed in
parameters FREE and LEN (see aiso Section List
Editor).

COPY Copies a list range
DELETE Celetes a list range

EDITNVIEW Edits or views the list

DELETE ALL DATA  Deletes ail data lists and lists for control signals,

AND CONTROL
LISTS ieCAEEE-bus -

www.valueteomics.com 2.93 E-6
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SELECT Opens a window {or selecling the standard. After the selection, the modulation

STANDARD... parameters MODULATION, SYMBGL RATE, FILTER and CODING are
automatically adjusted fo the standard. USER is indicated if the settings of
these parameters do not correspond to the selected standard.. The following
standards are availabile:
APCO4FM IECIEEE-bus command (SOUR:DM: STAN APCF
APCOQPSK IECIEEE-bus command :SOUR:DM: 3TAN APCQ
ICOBPSK \ECIEEE-bus command (SOUR: DM: 8TAN ICOE
ICOGMSK IECIEEE-bus command {SOUR:DM: STEN 1CQG
ICOQPSK {ECIEEE-bus command :SQUR:DM:5TAN ICQQ
IRIDIUM IECIEEE-bus command :S0UR:DM:STAN IRID
Corb IECAEEE-bus command :SOUR:DM: STAN CDED
cT2 IECAEEE-bus command CSCUR DM STAN CT2
DECT EC/IEEE-bus command $SQURDM: STAN DECT
GSM {EC/IEEE-bus command :SOUR:DM: STAN GSM
NADC IEC/IEEE-bus command ;SOUR:DM: 3TAN NADC
PDC IEC/IEEE-bus command CSOUR:DM:STAN PDC
PHS IEC/EEgUs command : SCUR:DM: STAN PHS
TETRA IECAEEE-bus command :SCUR:DM: STAN TETE
TFTS IECAEEE-bus command P SCUR:DM: STAN TFTS
PWT IEC/IEEE-bus command :BCUR:DM: STAN PWT

MODULATION.., Opens a window for detining the modulation method. Moreover, the number

100. 000 000 0 -

of bits per modulation symbol is displayed. See

Modulation Methods and Coding”.

Fig. 2-56

FREQUENCY

LEVEL

BNRLOG MOD
ECTOR MOD

DIGITAL MOD!
s
LF CUTEUT

SWEEP

LI8T

MEM SEQ

UTILITIES

TSYMBOL RATE

STATE
SQURCE. . .

FILTER. ..
CORING. ..
TRIGGER MOD
EXECUTE TRI
TRIGGER. . .
CLOCE. ..

R

......... it

SMIQB1G and option Data Generator SMIQB11

www.valueitonios.com

2.94
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DIGITAL MOD - MODULATION... menu, SMIQ equipped with option Modulation Coder

also Section "Dightal

E-6



SMIQ Digital Modulation

{MODULATION...) TYPE... Opens a window for seleciing the moduiation
method. The following modutations can be selected;
BPSK Binary Phase Shift Keying
{EC/IEEE-bus :DM:FORM RESK
QPSK Quadrature Phase Shift Keying
JEC/IEEE-bus :DM:FORM QPSK

QPSK I1S95  Quadrature Phase Shift Keying with a
mapping according to Interim Standard

85 for CDMA

IEC/IEEE-bus :DM:FORM QIS885
QPSK ISAT QPSK Modulation for INMARSAT-M

IEG/EEE-bus ‘DM:FORM OINM
QPSKICO  QPSK Moduiation for 1ICO

IECAEEE-bus :DM:FORM QICO
OQPSK Offset Quadrature Phase Shift Keying

IECAEEE-bus (DM FORM OBSK

OQPSK 1595 Quadrature Phase Shift Keying with a
mapping according to Interim Standard

g5 for COMA

IEC/AEEE-bus (DM:FPORM 01598
/4 DOPSK  QPSK with differential coding

{EC/AEEE-bus (DMFORM P4ADO

/4 QPSK  QPSK with n/4 rotation for each symbol
step (use: NSTAR)

{ECAEEE-bus :BM:FORM P 40P
8PSK Phase Shift Keying with 8 points in the

consteliation diagram

{EC/AEEE-bus (DM:FORM PSKS
QAM Quadrature Amplitude Moduiation with

16, 32, 64 or 256 points in the
constellation diagram

IEC/IEEE-bus ‘DM :FORM QAMLG
F3K, 4F3K  Frequency Shift Keying

IEC/IEEE-bus (DM FORM FSKZ
4FSK APCO Frequency Shift Keying acording o

APCQO25

IEC/IEEE-bus :DM:FORM AFSK4
GFSK Gaussian filtered Frequency  Shift

Keying

[ECAEEE-bus (DM FORM GFSK
GMSK Gaussian Minimum Shift Keying

IECAEEE-bus (DM FORM -GMSK

FSK DEVIATION Input value of deviation with FSK or GFSK selected.

IECAEEE-bus SOUR:DM:FSK:DEV 100 KHZ

SYMBOL RATE tnput value of symbol rate,
IECAEEE-hus command  SOUR:DM:SRAT 1.2288 MHZ

www.valuettonies.com 205 £



Digital Modulation

SMIQ

FILTER...

Opens a window for setting the baseband filtering.

- 30.0 cpn

5218 ap

&% PRECUENCY
LEVET
ANALOG MOD
VECTOR _MOD__
DIGITAL MQD]

IGITAL STD
LE OUTEUIT

UTILITIES

STATE :

SOURCE. .. EFELTER PARLMETER
SELECT STAN FILTER MODE
MODULATION. |

CODING. .. |
TRIGGER MOD |
EXECUTE TREI
TRIGGER. ..

; CLOCK. ..

Fig. 2-57

fiit

and option Data Generator SMIQB11

(FILTER...)

www.valuetkomies.com

FILTER TYPE

SOR_COS
. 0.35
| LOW_EVM

B

DIGITAL MOD -FILTER... menu, SMIQ squipped with option Modulation Coder SMIQB10

Opens a window for selecting a type of filter. The

following filters can be selected:
SGR_COS 8quare Reot RaisedCosine

COs

GAUSS

IEC  SOUR:DM:FILT:TYPE SCOS
Cosine
{EC  BCUR:DM:FILT:TYPE COS

Gaussian filter
IEC  SOUR:DM:FILT:TYPE GAUS

APCO C4FM  Cosine fifter with si(xj-compensation

BESSEL

1895

according to APCO25 standard for
4F3K modulation,
[EC  :SOUR:DM:FILT:TYPE RFCO
Bessel filier with BxT =125 0r 25
IEC  SOUR:OM:FILT:TYPE BESSL
Filter for COMA mobile station
according to Interim Standard 95
IEC  S0UR:DM:FILT:TYPE 1395

1595 EQUAL Filter for CDMA base station with

egualizer according to 15-95
IEC . SOUR:DM:FILT:TYPE EIS95

WCDMAQ.22 Filter for PSK modulation, Square Root

TETRA

2.96

Raised Cosine filter with Roll Off =
0.22, optimized for W-CDMA

iEC CSOUR:DM:FILT: TYPE WODM
Filter for PSK/QAM modulation

IEC :8QUR:DM:FILT:TYPE TETR

k-6



OFF

DiFF

PHASE_DiFF

GRAY+DIFF

NADC

PDC

PHS

TETRA

APCO25

PWT

TFTS
INMARSAT

VDL

www.valueteonics.com

SMiIQ Digital Modulation
{FILTER...) FILTER PABAMETER Opens a window for setting the filter parameter. The
selection depends on the selected filter type:
Parameter Filter Type
Roil-off factor SQR COS8, COS, a. APCO:
Normalized

band width BxTgymy  GAUSS. -
[ECAEEE-bUs  SOUR:DM:FILT:PAR (.2

FILTER MODE Selection of filter mode.

LOW_ACP  Fiiter for minimum Adjacent
Channe! Power

I[EEE  sSOUR:DM:FILT:MODE LACP
LOW EVM  Filter for minimum vector error
IEEE SOQUR:DM:FPILT:MODE LEVM

CODING... Opens a window for setting the meduiation coding. See also Section * Digital
Modulation Mathods and Coding. The following codings can be selected:

No coding

IEC-bus command tSOUR:DM:COD OFF
Difterential coding

IEC-bus command  :SCUR:DM:CODR DIFF
Phase differential coding

IEC-bus command  :SOUR:DM:COD DPHS

Gray- and differential coding
tEC-bus command :3OUR:DM:COD DGR

Differential coding for /4 DQPSK according to NADGC standard
IEC-bus command  :SOUR:IM:CODR NADC

Differential coding according to PDC standard
{EC-bus cormmand {SOUR:DM: COD PDC

Differential coding according to PHS standard
IEC-bus command  : 30UR:DM:CODR PES

Differential coding for /4 DQPSK according to TETRA
standard
IEC-bus command (SOUR:DM:COD TETR

Differential coding according o APCO25 standard
IEC-bus command  :S0UR:DM:COD APCOZ5

Ditferential coding for /4 DQPSK according to PWT standard
IEC-bus command (BOUR DM COD PWT

Differential coding for 10/4 DQPSK according to TFTS standard
{EC-bus command CSOUR:DM: COD TFTS

Phase differential coding for INMARSAT-M QPSK modulation
IEC-bus command  : SCUR:DM:COD TNM

Differential coding according to VDL {(VHF Digital Link} for
8PSK modulation.
I£C-bus command CSOUR:DM: COL VDL
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TRIGGER MODE

EXECUTE
TRIGGER M

TRIGGER...

Selection of trigger mode.
This selection is only available whan option SMIQB11 is installed.

AUTO

RETRIG

ARMED_AUTO

ARMED_RETRIG

SINGLE

The data sequences from the selected DATA LIST and
CONTROL LIST are continuously repeated.

tEC/AEEE-bus command SOUR:DM: SEQ AUTO

The data sequences are continuously repeated. A trigger
event causes a restart from symbol 1.

IECAEEE-bus command SOUR:DM: SEQ RETR

A stari of data sequences from symbol 1 is caused by a

trigger event. The unit is then automatically set to AUTO
and can no fonger be triggered.

JEC/AEEE-bus command SOUR:DM: 8EQ ARUT

A start of data sequences from symbol 1 is only caused by
a trigger event. The unit is then automatically set to
RETRIG. Each new ftrigger event causes a restart of the
data sequences.

{EC/IEEE-bus command

A trigger event causes a single data sequence run.
IECAEEE-bus command SCUR:DM: SEQ SING

SOUR:TM: SEQ ARET

Executes a trigger event to start a data sequence.

IEC/AEEE-bus command

(TRIG: DM [MM

Opens a window for setting the different types of trigger and for setting the
time delay of the trigger signai. The menu is only available if SMIQ is equipped
with option Data Generator SMIQB11.

100. 000 000 0 -=-

- FREQURENCY

- ANALOG MOD
 VECTOR MGOD

DIGITAL STD
CLF OUTPUT

. SWEEFE

- LIST

 UTILITIES

Fig. 2-58

WV

LEVEL

MEM SEQ

-~

STATE | TRIGGER SCURCE
SQURCE. .. | EXT TRIGGER DELAY
SELECT STAN | gxT RETRIGGER INHIBIT

MODULATION. |
SYMBOL BATE
FILTER. ..
CODING. . . i
TRIGGER MOD |
BNECUTE TRI |
[ TRIGGER. ..

SRR

CPRIC RN ST

DIGITAL MOD - TRIGGER men

U, SMIQ equipped with option Modulation Coder SMIQB10

and option Data Generator SMIQB11

vw.valuetromics.com
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{TRIGGER...} TRIGGER SQURCE

EXT TRIGGER
DELAY

EXT RETRIGGER
INHIBIT

www.valuetsonics.com

Selection of frigger source

EXT An externa trigger signai can be fed in at
TRIGIN of connector PAR DATA ai the rear
of SMIQ. With the aclive edge, a data
sequence is started from the data generator
mamaory.

INT  With INT selected, a trigger event can be
manually executed by EXECUTE TRIGGER,

{EC/IEEE-bus SOUR:DM:TRIG: 50UR EXT

Input value of number of symbois by which an
external frigger signal is delayed before it staris the
data sequence in the data generator. A synchroneity
with the DUT or other units can thus be achieved.

IEC/AEEE-bus SOUR:DM:TRIG:DEL 3

input of number of symbois for which each new
trigger event is inhibited during MODE RETRIG after
a trigger signai.

During MODE RETRIG, each new frigger signal
restarts the data sequence in the data generator.
This restart can be inhibited for the entered number
of symbols. The entry of 1250 symbols, for example,
causes new trigger signals to be ignored for the
duration of 1250 symbols after execution of a trigger
event.

[ECAEEE-bus SOUR:DOM:TRIG: INE 12590
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CLOCK... Opens a window for selecting the clock scurce and for setting a delay.

100. 000 000 0 «=

FREQUENCY .CLOCK SOQPCE
LEVEL B | BYMBOL  BIT
RNALOG MOD SELECT STAN ¢.00 Symb

TRIGGER MOD
EXECUTE TRI
TRIGGSER. . .

@ UTILITIES

S

Fig. 2-59  DIGITAL MOD - CLOCK, SMIQ equipped with option Modulation Coder SMIQB10 and
option Data Generator SMIQB11

{CLOCK...) CLOCK SOURCE Selection of clock source
INT The symbol and the bit clock in SMIQ
are generated by a clock synthesizer on
the modulation coder. All the clock
signals are synchronized to the 10-MHz
reference of the unii.

IEEE-bus  SOUR:DM:CLOC: SOUR INT

CCUPLED The ciock comes from the same source
as the data.

IEEE-bUs SOUR:DM;:CLOC:SOUR COUP

EXT An external clock signal is fed externally.
The clock synthesizer on the modulation
coder is synchronized fo this clock.
Parameter SYMBOL RATE has to be
correctly set with an accuracy of & 1 %.

EEE-bUs SOUR:DM:OLOC: SOUR EXT

MODE Selection of clock for the external clock signal

SYMBOL  Anexiernally fed clock hasto be a
symbol clock.

BIT An externally fed clock has to be a bit
clock,

{ECAEEE-busg SOUR:DM: CLOC :MODE SYMB

www.valuetsonics.com 2,100 E6
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{CLOCK...) DELAY Input value of delay of generated modulation signal
compared with an externally fed clock. This can be
used, for example, for synchronization with a second
unit to achieve time synchroneity between the
modulation signals of the two units. The displayed
setting resclution of 1/100 symbol i3 anly aftained for
symbal-clock frequencies below 100 kHz. The actual
resolution is reduced with increasing frequency. The
delay can no longer be set for 7 Msymby/s,

IECAEEE-bus SOUR:DM:CLOC:DEL 0.5

POWER RAMP Opens a window for setting the envelope control.
CONTROL...

100. 000 000 O -

0/ ADOESR

FREQUENCY . SOQURCE. .. :
T EVEL . SELECT STANDARD. .. RAME TIME
ANALOG MOD MODULATION. . . RAMP FUNCTION

e MOD SYMBOL REATE RAME DELAY : ....... i

e FILTER. ..

LTGiTAL T8 CODING. .. ATTENUAT ION
LF OUTPUT TRIGGER MODE. . .
SHEEE EXECUTE TRIGGER
LIST TRIGGER . . .

133
MEM SEQ ;SE??;E;RAMP CONTROL:
UTILITIES PRI FAR T

P .

e

Fig. 2-60  DIGITAL MOD - POWER RAMP CONTROL menu, SMIQ equipped with option Modulation
Coder SMIGB10 and option Data Generator SMIQB11 .

(POWER RAMP SCURCE Selection between analog and digital envelope
CONTROL...) control and selection of source.

OFF  Enveiope control is switched off.
{EC/AEEE  SOUR:DM:PRAM: STAT OFF

INT  Signals BGAT and LATT from the active
CONTROL LIST {CLIST) are used for
envelope controt (only with option SMIQB11)

EC/IEEE  SOUR:DM:PRAM:STAT ON
SOUR:DM:BRAM: SOUR CLISY
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(POWER RAMP {SOURCE)
CONTHOL...)
RAMP TIME
RAMP FUNCTION
RAMP DELAY
ATTENUATION

www.valuetsonics.com

EXT_ANALOG Envelope control is via an external
analog signal that can be fed in via
connector POWER RAMP.
[ECAEEE-bus commands

SOUR:DM: ERAM: 5TAT ON
SOUR :DM: PRAM: SOUR BEXT

EXT BIGITAL Envelope conirol is via exiernal
digital signals 0 be applied o
BURST GATE and LEVATT of
connector PAR DATA.
IECAEEE-bus commands
SOUR:DM: PRAM: STAT ON
SOUR:DM:PRAM: SOUR DEXT

input vahie of rise fime of envelope after a {ransition
fromm Low—High of signal BURST GATE and of fall
time after a transition from High—lLow.

The setting is a multiple of the symbol duration.

{ECAEEE-bus SCUR:DM: PRAM: TIME 3.0

Determings the shape of the rising and falling edge
during envelope control by means of the
BURST GATE signal. :

LN Selection of a linear ramp function.

CcOos The edge is shaped according to a
cosing function and a more favourable
spectruam than that under setting LiN is
cbtained.

{ECAEEE-bus SOUR:DM: PRAM: SHAFP COS

Input value for a shift of the envelope characteristic
o the modulated signal. A positive value causes a
delay of the envelope. The values are set in the units
of the symboj fength,

IEC/EEE-bus SOUR:DM:PEAM:DEL 0.1

input value of level reduction in dB with digital control
signal LEV ATT used. This function is normally used
- for TDMA frame structures - to generate a slot with
reduced level.

IECAEEE-bus SOUR:DM: PRAM: ATT 0 dB

LOW DISTOHRTION After switch-on (ON}, the level of the 1Q baseband signals is reduced by 3 ¢B.
MODE in some cases, this might reduce undasired intermodulation products. OFF is
normally the more favourable setting.
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EXT INPUTS

Opens a window for setting the trigger threshold, input impedance and polarity
of the external digital modulation coder inputs, ie connector PAR DATA and
inputs DATA, BIT CLOCK and SYMBOL CLOCK.

100. 000 000 Q v

.

Fig. 2-61

FREQUENCY
LEVEL
ANALOG MOD
VECTOR MOD
—
DIGITAL STD
LF GUTPUT
SWEEE
LIST
MEM SEQ
UTILITIES

| m—
MCDULAT 1 GN | ey

CYMECIL RAT
FILTER. ..
CODING. ..
TRIGGER MO
EXZCUTE TR
TRIGGER. ..
CLOCK . . .
FOWER RAMP
LCW DISTOR

1.0 %
IMPEDANCE S0Q/GRD 500/ -2V
CLOCK SLOFE P05

TRIGGER SLOPR

DIGITAL MOD - EXT INPUTS menu, SMIQ equipped with option Modulation Coder

SMIQB10 and option Data Generator SMIQB11

(EXT INPUTS...)

www.valuetsonics.com

TRESHOLD

IMPEDANCE

CLOCK SILOPE

TRIG SLOPE

input value of highslow threshold in Volt.
IEC/IEEE-bus command SOUR:DM:THR 1.0

Selection of input impedance and reference voltage.
50 Q/GNI should be setected for higher clock rates.
Setting 50 (¥-2V Is suitable for sources with ECL
output. Make sure 1o select a suitable satting for the
high/low thresho!d under TRESHOLD.

[ECAEEE-bus command  SO0UR:DM: INP: IMP GLK

Selection of polarity of aclive edge of externally fed
bit clock or symboi clock.

Note: In the internal ¢lock mode, CLOCK SLOPE
NEG inverts the clock output signais.

EECAEEE-bus SOUR:DM:CLOC: POI. NORM

Selection of polarity of active trigger edge for input
TRIGIN.

{EC/IEEE-bus SOUR:DM: TRIG: 8LOP POS
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2.11  Digital Standard PHS

With the options Modulation Coder (SMIQB10) and Data Generator (SMIQB11) provided, modutation
signals according to the Japanese PHS standard' can be generated. PHS is a TDMA standard for
private and public cordless phones.

SMIQ can generate both the transmit signal of a cell station (CS) and the fransmit signal of a personal
station (P8). Transmission from CS8 to PS is cailed "downlink”, "uplink” being used for transmission in
the opposite direction.

Uplink and downlink are transmitted in the separate time slots of a frame using the time duplex method.
Each frame consists of 8 slots. The data contents of each siot can be defined individually by SMIQ by
means of g slot editor. SMIQ can generate a control physical slot and alse a communication physical
slot. Each slot can be switched on or off. A defined intermediate levet can also be set.

A burst type has to be defined to configure a slot. The following burst types can be selected:

e TCHFULL simulation of a communication channel for a speech coder rate of 32 kbiv/s,

e TCHHALF simutation of a communication channe! for a speech coder raie of 16 kbit/s,

¢ VOX simulation of a communication channg! in non-speech intervais with uplink
transmission anly in every fourih frame,

» SYNC, simulation of a sync channel and

o ALL_DATA burst type for test purposes with {reely programmable data contents in the selected
slot,

The following internal modulation sources are available:
« different PRBS generators with a sequence length between 2%1 and 2*°-1 and
« data lists, ie freely programmable data sequences from the data generator memory.

For generating the PHS signals, SMIQ inserts the modulation data continuously {in real time) into the
selected slots. Using a digital signal processor the data generator generates a dafa sequence with
modulation data and control signals for envelope control.

The data generator in SMIQ generates a data stream which is converted inte IQ signals in the
modulation coder. According to the PHS standard, the modulation type is =/4 DQPSK at a symbol rate
of 192 ksymbol/s and YCOS filiering. Symbol rate and filtering can be changed in SMIQ.

1 parsonal Handy Phons Syatem ARIE Standard {RCH STD-28)
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SMIQ Digital Standard PHS

2.11.1 Sync and Trigger Signals

T The data generator generates a data sequence with modulation data, control signals for envelope
control, and synchronization signals,

When TRIGGER MODE AUTO is selecied, the PHS signal generation automatically starts.

Trigger signals for synchronized sequences can be used for measuring the bit error rate of recelvers. A
trigger signal can be fed via the TRIGIN input at connector PAR DATA. The active slope of a trigger
signal applied there executes a trigger avent.

PHS signal generation at a frame limil is started after a trigger event. Data from data lists are inserted
into the selected slots starting from the first bit. PRBS generators start with the set initialization status.

Signal generation either starts immediately after the active slope of the trigger signal or after a settable
numbaer of symbols (EXT TRIGGER DELAY). Retriggering {(RETRIG} can be inhibited for a settable
number of symbois (EXT RETRIGGER INHIBIT).

A trigger event can be executed manually or via the IEC/IEEE bus using EXECUTE TRIGGER.
When a trigger event is executed, a trigger signal is output at the TRIGOUT 3 output of SMIQ.

SMIQ also generates the following sync signals:

s aframe clock at TREGOUT 1 output,

s 3 frame or multiframe clock at TRIGOUT 2 cutput with seitable position in the frame,
¢ the symbol clock and the bit clock.

A clock synthesizer on the modulation coder generates the symbol clock and the bit clock in SMIQ. Al
the clock signals are synchronized to the 10-MHz reference of SMIQ. The symbol clock is available at
connector SYMBOL CLOCK and the bit clock at connector BIT CLOCK. ¥ required, the clock
synthesizer in SMIQ can be synchronized 1o an external symbol or bit clock.

The clock signal is selected in the menu via CLOCK-CLOCK SOURCE EXT.

To atiow for a trouble-free synchronization of the clock synthesizer first apply the external clock and set
the correct symbol rate at SMIQ. Then switch CLOCK SOURCE from INT to EXT.

Notes: - The set symbol rate should not differ by more than 1% from the syvmbol rafe of the
external signal.
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2.11.2 PN Generators as Internal Data Source

independent PN generators (Pseudo Noise) can be selected for each siot as data source for data fields
DATA and SACCH. These PN generators provide pseudo-random bit sequences of different length or
period. That is why they are also called PRBS generators (Pseudo Bandom Binary Sequence).

Data sequences are sequences of maximum length which are generated by means of feedback shift
registers.

The following figure gives an example of a 9 bit generator with feedbacks after register 4 and G {output).

DATA

The pssudo-random sequence of a PRBS generator is clearly defined by the number of registers and
the feedback. The following table describes all PRBS generators available:

Table 2-13 PRBS generafors for PHS

PRBS generator fengthin bits Feadback after

9 bit 271 =511 Register.4, 0

11 hit 2" .1 22047 Ragister 2, &

15 bit 2% .1 = 32787 Register 1,0

18 bit 2'6.1 - 65535 Register 5,3, 2, 0
20 bit 2% 1= 1048575 | Register 3,0

21 bit 27 1 = 2007151 Register 2, 0

23 bit 2% .1 28388607 | Register5, 0

PN generators PNg,11,15,20 and PN23 are configured according o CCHT Rec. 0.151/162/183. The
output sequence is inverted for generators PN15 and PN23.

The start value of the PN generators is different in the slots and equals

startvalue = 1+ 14 hexxsioptnumber

Example: PN9 generator in slot 1 with start value 15hex = 10101 binary.

DATA

The resulling output sequenceis 10101000000301001010113110010 etc.
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2.11.3 Lists as Internal Data Source

A freely programmable memory on the data generator serves as internal data source for the data fields
of the slots. The data are managed in so-called Hsts. A list ecitor allows to select, copy, modify and
celete data lists (DATA LIST).

The list editor is available via menu DIGITAL-MOD - SQURCE....

2.11.4 External Modulation Data

External data can (only} be applied via the SERDATA interface. A selection of SERDATA as data
source is only possible for a single data field of a slet. For further information on the characterisiics of
the SERDATA interface see Annex A

To ensure that the external data bits are assigned to specific positions in the data field of the selected
slot and that they are reproducible, the buffer of the RS-232 transmitter and receiver has 10 be deleted.
A triggered start has o follow.

The following setting sequence is required in the DIGITAL STD - PHS menu:

1. Carry out desired settings in menu.

Select data source SERDATA for the data field of the slot using SELECT SLOT - ...
Make connection to external data source, but do not yet start external data source.
Switch off digital standard using STATE - OFF.

Set TRIGGER MODE ARMED_AUTO.
in this state, SMIQ is ready for reception, but discards data that are read in via SERDATA.

8. Swiich on digital standard with STATE ON.

7. Start external data source.
The read-in data are wrilten into the receiving buffer. Only i this buffer is filled can SMIQ reacttoa
trigger event,

8. Activate trigger event. Signal generation is thus started at a frame fimit. The first bit received via
SERDATA is put {o the first bit position in the selected data field.

LA R R
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2.11.5 Menu DIGITAL STANDARD - PHS
Menu DIGITAL STD - PHS provides access to settings for generating PHS signais.
Menu selection: DIGITAL STD - PHS

A

A S TATE |

i ;éDULATION... 1/ 4DOPSK
% TRIGGER MODE. ..

¥ EXECUTE TRIGCGER P

& TRIGGER. ..

CLOCK. . .

T POWER RAMP CONTROL:--.

! SLOT ATTENUATICN

SAVE/RCL FRAME. ..
SELECT ESLQT

Fig. 2-62  Menu MGITAL STD - PHS, SMIQ equipped with Modulation Coder SMIQB10 and Data
Generator SMIQB11

STATE Switch on/off of Digital Standard PHS modulation. Vector Modufation or Digital
Modulation will be switched off automaticaily.

IEC/IEEE-bus command SOUR: PHS : STAT ON

MODULATION... Opens a window for setting the modulation parameters.

i SET TO STANDARD b

FRYGGER MAGE ", MODULATION TYPE  B/4 DOPSE 2 b/ aym
TRIGGER. . .. FILTER. ..

CLOCK. .. ROLL OFF FACTOR

POWER RAMF CON FILTER MODE . LOW BCP 1

Fig. 2-63 Menu DIGITAL 3TD - PHS - MODULATION..., SMIQ equinped with Modulation Coder
SMIQB10 and Data Generator SMIQB11
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(MODULATION...) SET TO
STANDARD P

MOBRULATION TYPE
SYMBOL RATE

FILTER

ROLL OFF FACTOR

FILTER MODE

LOW DISTORTION

AUTO

RETRIG

ARMED _AUTO

ARMED_RETRIG

Sets the subseguent modulation paramaters to the
values predefined by the standard.

Dispiays the modulation type.

Input value for the symbol rate. 182 ksymbol/s are
preset.

IEC/IEEE-bus SOUR:PHS:SRAT 192,01 KHZ

Selection of baseband filter,
A selection between Nyguist fiters COS and
SQRCOS is possible.

{EC/IEEE-bus SOUR:PHS:FILT:TYFE COS

input value for the roll-off factor.
IEC/HEERE-hus SOUR:PES:FILT:PAR (.50

Selection of filter mode.
LOW_ACP Filter for minimum Adjacent Channel
Power.
{EEE  SOUR:PHS:FILT:MCDE LACP
LOW_EVM  Filter for minimum vector error,

|IEEE SOUR:PHS:FILT:MCDE LEVM

Switch on/off of low-distortion mode..

After switch-on, the level of the IQ baseband signals

is reduced by 3 dB. In some cases, this might reduce
undesired intermodulation products. OFF is normally
the more favourable setting.

IEC/IEFE-bus command SOUR:PH5:LDIS OFF

TRIGGER MODE...  Opens a window for selecting the trigger mode.

The PHS signals are continuously fransmitted in the
activated slots.

CAEEE-bus command  SOUR: PHS:SREQ AUTO

The PHS signals are continuously transmitted in the
activated slots. A trigger event causes a restart.

I[EC/AEEE-bus command SOQUR:PHS:SEQ RETR

The PHS signal generation does not start until a trigger
event has occurred. The unit then automatically
switches over to the AUTO mode and can no ionger be
triggered.

{EC/NEEE-bus command SOUR:PES:SEQ RAUT

The PHS signai generation does not start until a irigger
event hag occurred. The unit then automatically
switches over to the RETRIG mode. Each new trigger
event causes a restart.

{EC/IEEE-bus command  30UR:PHS:SEQ ARET

EXECUTE Executes a trigger even {o start the PHS signal generation.
TRIGGER W IEC/AEEE-bus command : TRIG: DM IMM
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TRIGGER... Opens a window for selecting the trigger source, for configuring the trigger
output signals and for seiting the time delay of an external trigger signal.

FREQUENCY | STATE TRIGGER SOURCE   "f EXT
LEVEL : MODOLAT TON. EXT TRIGGER DELAY O Symb
ANALOG MOD TREIGSSER MODE EXT EETRIGGER IMHIBIT O Syieb
VECTOR MOD TRIG
DIGITAL MOD = TRIGGER OUTZ DELAY D Symb
AT T e "1 TRIGGER OUTZ PERIOD 1 Frames

% S5LOT ATTENU]

Fig. 2-64  Menu DIGITAL STD - PHS_TRIGGER..., SMIQ equipped with Modulation Coder SMIQB10
and Data Generator SMIQB11

(TRIGGER...) TRIGGER SOURCE  Selection of trigger source.
EXT The PHS signat generation is staried by
the active slope of an external irigger
signai.

The polarity, the trigger threshald and
the input resistance of the TRIGIN input
can ba modified in menu DIGITAL MOD
- EXT INPUTS.

INT A ftrigger event can be exscuted by
EXECUTE TRIGGER M.

IECAEEE-bUS  SOUR:PES: TRIG:SQUR BEXT

EXT TRIGGER Setting the number of symbols by which an external
DELAY trigger gignal is delayed before it starts the PHS
signal generation.
This is used for setting the time synchronization
between the the SMIQ and the DUT.

IEC/AEEE-bus command SOUR:PHS: TRIG:DEL 3
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(TRIGGER...)

www.valuetsosados.com

EXT RETRIGGER
INHIBIT

TRIGGER OUT 2
DELAY

TRIGGER OUT2
PERIOD

Setting the number of symbois for which a restart is
inhibited after a trigger event.

With TRIGGER MODE RETRIG selected, each new
trigger signal restarts the PHS signal generation. This
restart can be inhibited for the entered number of
symbols.

Example:

The entry of 1000 symbols causes new trigger
signals to be ignored for the duration of 1000 sym-
bols after a trigger event

IEC/AEEE-Dus SOUR:-PHS: TRIG:INH 1000

input value of delay of trigger signal at TRIGOUT 2
output compared with beginning of frame.

IECAEEE-bus SOUR:PHE:TRIG:QUTP:DEL 2

input value of output signal period at TRIGOUT 2
oulput given in frames,

IECAEEE-bus SOUR:PHS: TRIG:OUTP:PER 1
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CLOCK... Opens a window for seiecting the clock source and for setfting a delay.

T
-27.5 aenm

FREGQUENCY STATE

LEVEL MODULATICON.
ANALDG MOD TRIGGER MGDE
VECTOR MOD EXECUTE TRIg
DIGITAL MOD RIGGEE. . ...
[DIGITAL STH! G CLOCK. . .
LF OUTRUT \ POWER RAME
SWEEFE £ 2 SLOT .ii‘x"J.""_"EI*IUEJ
LI&T !
MEM SEQ
UTILITIES

Fig. 2-65  Menu DIGITAL STD - PHS - CLOCK..., SMIQ equipped with Modulation Coder SMIQB10
and Data Generator SMIQB11

{CLOCK...) CLOCK SOCURCE  Selection of clock source.
INT SMIQ uses internally generated clock signals,
EXT An external symbol clock or bit clock is fed in

at connectors SYMBOL CLOCK or BIT
CLOCK. The clock synthesizer on the
modulation coder is synchronized 1o this
clock.

The symbol rate has to be set with an
accuracy of £ 1 %.

The polarity, the trigger threshold and the
input resistance of the clock inputs can be
modified in menu DIGITAL MOD - EXT
INPUTS,

IECIEEE-bus command SOUR:PHS:CLOC: SOUR INT

MODE Selection of clock for external clock signal.
SYMBOL  The external clock has to be a symbol clock.
BIT The externat clock has o be a bit clock.

IECAEEE-bus command  SOUR:PES:CLOC :MODE SYMB

DELAY Setting the delay of generated modulation signal {o an
externat clock.
This can be used, for example, for synchronization with a
second unit o achieve time synchronization between the
modulation signals of the two units.

IEC/EEE-bus command SOUR:PHS:CLOC:DEL 0.5
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POWER RAMP
CONTROL.

Opens a window for setting the envelope control, especially for the rising and
falling ramp at the beginning and enc of 4 siot.

FREQUENLY
LEVEL
fANALOG MOD
' VECTOR MOD
DIGITAL MOD

Fig. 2-66

i STATE

.

© TRIGGER MODE. ..
§ EXECUTE TRICGER
| TRIGGER. ...

| crock...

MODULATION. ..

SET DEFLULT g

FUNCTTICM
DELAY
QFFSET
CFFSET

R

Menu DIGITAL STD - PHS - POWER RAMP CONTROL.... , SMIQ equipped with

Modulation Coder SMIGB10 and Data Generator SMIQB11

(POWER RAMP -
CONTROL...)

www.valuetsonics.com

SET DEFAULT »

RAMP TIME

RAMP FUNCTION

RAMP DELAY

RISE OFFSET

FALL OFFSET

Resets the subsequent parameters to the faciory-set
values.

[ECAEEE-buUs : SOUR:PHS: PRAM: PRES

Input vaiue for the rise and fall time of the envelope
at the beginning or end of a siot. The fime is setin
units of symbol period.

IECAEEE-bus SOUR:PHS:PRAM: TIME 0.25

Selection of shape of rising and faling ramp for
snvelope control.

LIN Linear ramp function.

COS Cosine function. A mare favourable
spectrum than that of the LIN function is
obtzined.

IEC/IEEE-bus SOUR:PHS :PRAM: SHAP LIN

Input value for a shift of the envelope characteristic
to the modulated signal. A positive value causes a
delay of the snvelope. The values are set in the units
af the symboi length.

IEC/HEEE-bus SOUR:PHS: PRAM:DEL 0.1

Input value for a positive or negative offset of the
rising ramp of the envelope at the beginning of a stot.

IEC/IEEE-bus S0QUR:PHS :PRAM:ROFF -1

Input value for a positive or negative offset of the
taling ramp of the envelope at the end of a siol.

EECAEEE-bus SOUR: PHS : PRAM:FOFF 1
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SLOT ATTENUATION Input value for the level reduction in dB of all active siots whose SLOT LEVEL
was set to ATTEN. Menu SELECT SLOT aflows the slofs 10 be determined
whose level is to be reduced.

|EC/IEEE-bus command SOUR:PHS: 5LOT ATT 40 DE

SAVE/RCL FRAME...  Opens a window for saving and loading a frame configuration. Loading a
frame affects all parameters that can be set under SELECT SLOT.

EEVIV-TA QRPNBI GET PREDEFINDED FRAME ..
EXECUTE TRI¢ BRECALL FRAME. ..

ANALOG MOD TRIGGER. . .. SAVE FRAME. .
VECTOR MGD CLOCK. .. DELETE FRAME. ..
POWER RAMPE
SLOT ATTENUZ

¥ UTILITIES

3 3 % L

Fig. 2-67  Menu DIGITAL STD - PHS - SAVE/RCL FRAME, SMIQ equipped with Modulation Coder
SMIQB10 and Data Generator SMIQB11

{(SAVE/RCL FRAME...) GET PREDEFINED  Locads a factory-set frame configuration.
FRAME... DN1_TCH Downlink Traffic Channel in slott
UP1 TCH Uplink Traffic Channet in siotd
DN1_8YNC  Downlink Syne Channel in slott
IEEE  SOUR:PHS5:FLIS:PRED:LOAD "DNL1 TCH®

RECALL FRAME...  lLoads aframe configuration saved by the user,

IECAEEE-bus SOUR:PHS FLIS:LOAD "name"
SAVE FRAME... Saves a user-defined frame configuration.
HEC/NEEE-bus SOUR:PHS:FLIG:STOR “name™

DELETE FRAME...  Deletes a frame configuration saved by the user.
IECAEEE-bus SOUR:PHS:FLIS:DEL “name™
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SELECT SLOT... Selection of one of 8 possible slots. When selecting the siot, a window is
opened in which the daia contents belonging to this slot can be defined.
4 slots are available for uplink and downlink, They are designated as UP<«i>
and DN<i» in the display. For remote control, the slots are numbered from 1 10
8. The foliowing assignment applies:

Slot loNt |DN2 |DNs |Dn4 upt |upz |ups |ups
Sotrumber |1 |2 (3 |4 |5 |s |7 |8

Note: i the cursor is placed onio a slot in the diagram, it may be switched on
and off by pressing one of the unit keys (foggle funciion).

100. 000 000 0 =

H L
FREQUENCY  {PHS |
LEVEL T895
ANALOG MOD | NADC
VECTCR MOD  PDC

BURST TYFPE. ..
2LOT LEVEL

SET DEFAULT ¥
CS-ID BCRAMBLE STATE
CE ID COoDE

BURST CONTENTS

FR 199% 5699 99984 9949

d :
uw SO0RF 2993 B :
cI 91 :
Ccs 1D 202 D002 0DOL W :
PS ID 000 G001 H 2
IDLE ¢ 000G 0000 H :
CRC CI+CS _ID+PS ID+IDLE!

GUARD 000G H

Fig. 2-68  Menu DIGITAL STD - PHS - SELECT SLOT, SMIQ equipped with Modulation Coder
SMIQB10 and Data Generator SMIGB11
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{SELECT SLOT}

www.valuetronics.com

BURST TYPE...

SLOT LEVEL

SET DEFAULT M

CS-iD SCRAMBLE
STATE

CS-ID SRAMBLE
CODE

ENCRYPTION
STATE

ENCRYPTION KEY

S&

Opens a window for the selection of the burst type used
fo configure the selected siot.

TCH_FULL Traific channel configuration (rate 32 kbit/s)
{EEE-bus SOUR:PHS:SLOTZ2:TYPE TCHF
TCH_HALF Traffic channe! configuration (rate 16 kbit's)
JEEE-bus SOUR:PHS:SLOTZ :TYFE TCHH

VOX VOX configuration. |n sicts 4 to 8 {uplink)
transmission is only in every fourth frame.
{EEE-bus SOUR.PHS:SLOT2 :TYPE VOX
SYNC Sync burst
{EEE-bUS SOUR:PHS:S5LOTZ2:TYPE SYNC
ALL DATA Burst type for testing with freely

pragrammable data contents
IEEE-bus SOUR:PHS:SLOTZ2:TYPE ADAT

Selection of level for selected slot.

OFF Maximum attenuation

IEEE bus :SQUR:PHS:3LOT2:LEV OFF
FULL The level corresponds to the value indicated
- on the SMIQ LEVEL display.

IEEE bus :SCUR:PHS:S5LOTZ:LEV FULL
ATTEN The level is reduced by the vaiue sef under

SLOT ATTENUATION.
[EEE bus : SOUR:PHS:SLOTZ2:LEV ATT

Regets the subsequent parameters o the factory-set
values.

IEC/IEEE-bus command SOUR:PHES:SLOTS :PRES

Switch on/olf of CS-ID scrambling function.
IEC/IEEE-bus  SCUR:PHS:SLOTZ2:8CR;STAT O

Input value in hexadecima!l form for initializing the
scramble generator.

IEEE-bUs SOUR:PHS:SLOTZ:SCR:CODE #H123

Switch on/off of encryption scrambling function. This
parameter is only available for TCH burst types.

IEC/IEEE-bus SQUR:PHS: SLOT2 :ENCR: STAT ON

input value in hexadecimal form for initializing the
scramble generator. This parameter is only available for
TCHburst types.

IEEE-bus SOUR:PHS: SLOTZ:ENCR:KEY #H1234
Display of data contents in the 4-bit daia field "Ramp".

Display of data contents in the 2-bit data field
"Start Symbol”.
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{SELECT Si.0T) PR

uw

Ql

SA

TCH / VOX

CS-ID

PS-ID

1DLE

www.valuetsonics.com

Display of "Preamble”.

input value for the "Unigue Word" in hexadecimal form.
IEC/AEEE-bus SOUR:PRS: SLOTZ :UWOR #B3D4C

Display ot tha "Channej Identifier" data field in hexa-
decimal form.

Salection of data scurce for SACCH. This data field is
only displayed for burst types TCH and VOX.

PN.. PRBS data according 1o CCITT V52 or Rec.
0.151 with periods between 2%1 and 2%-1.

JEEE  :SOUR:PHS:SLOT3:SACCH PNY
DLIST Data from a programmable data list.

[EEE  :SCUR:PHS:SLOT3:SACCE DLIS
SERDATA Data from data input SER DATA

{EEE  :SOUR:PHS:SLOT3:SACCH SDAT

Selection of data source for TCH data field. This data
field is only displayed for burst types TCH and VOX.

PN.. PRBS data according to CCITT V52 or Rec.
0.151 with periods between 2°-1 and 2%-1.

[IEEE  :SOUR:PHS:SLOT3:TCH PN9
DLIST Data from a programmable data list.

IEEE . SOUR:PHS:SLOT3:TCH DLIS
SERDATA Data from data input SER DATA

IEEE  :SOUR:PHS:SLOT3:TCH SDAT

Input valua for the "Celf Station 1D Code” field in hexa-
decimal form. This data fiekd is only displayed for the
burst type SYNC.

{EEE-bus SOUR:PHS:8LOT2:CSID #H20200020001

Input value for the "Personal Station ID Code" field in
hexadecimal form. This data field is only displayed for the
burst type SYNC.

IEEE-bus SCUR:PHS:8L.0TZ2:PSID #B0000003

Disptay of data contents in the “ldie" fieid. This field is
only digplayed for the burst type SYNC.

Display -of data contenis in the "Guard" field in hexa-
decimal form.
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2.12 Digital Standard 1S-95 CDMA

With the options Modulation Coder (SMIQB10), Data Generator (SMIQB11) and option Digital Standard
CDMA (SMIQB42) provided, CDMA signals can be generated according to standard 13-95' as well as J-
STD-008. _

SMIC can simulate both the transmit signal of a base station {forward link) and the fransmit signal of a
maobite station (reverse Enk}. The forward link signal consists of up to 64 code channels. A raverse link
signal can be generated in the full-rate or half-rate mode.

Simple bit patterns or pseudo random bit sequences (PRBS) can be selected as medulation data for
forward link. Every code channel has a different PRBS. Modulation data are not subject to channel
coding (convoiution coding, interleaving).

The following figure shows the schematic of forward link signal generation.

PN || PNg
Walsh 0
l . | -
0000... -0 ke Bageband
e FIR Filter
Walsh 1 :

Pattern __,V, o
— i - S Z <~

PRBS 5%

Channel Power Setting

. QPSK Mapping Baseband
FIR Fitter
L]
Walsh k ~ - Q
Pattern N l X |

PRES _% i TR W

19200 bps 1,2288 Mcps

Fig. 2-69 Forward link signal generation

At a chip rate of 1.2288 Meps, the modulation data rate for forward link is 19200 by/s for all channels.
The modulation iype is QPSK. For baseband filtering, a FIR filter with equalizer is preset acecording to
I5-95 {FILTER TYPE 15-95 EQUAL}. Other filters can be set as well. The chip rate is preset to
1.2288 Mcps according to 15-85 but can be freely selected.

' TIAfEIANS-85, Mobile Station-Base Station Compatibility Standard for Duai-Mode Widsband Spread Spectrum Gellular
Systems
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To generate a reverse link signal, two different operating modes are available. The following figure
shows the schematic of reverse link signal generation without channel coding.

Baseband
PN FIR filter
s E
‘\ - ——
Pattern . 84 array e
{  ™Se————sd orthogonal
PRBS % moduiator ,
28800 bps G ?fezt?:)t:ip ~— »-Q
307200 bps 1

PNol 4 2288 Meps

Fig. 2-70 Reverse link signal generation without channel coding

Simpie bit patterns, PRBS and freely programmable data sequences in a data list are available as
modulation data. At a chip rate of 1.2288 MHz, the modulgtion data rate of the reverse link is
28800 bps/s. The modulation type is offset-QPSK. A FIR filter is preset as baseband filter without
equalizer according (o 1S-05 (FILTER TYPE 15-95).

The second reverse link mode also comprises channel coding. With this reverse link coded mode, both

an access channe! (4800 bps) and a traffic channe! can be generated with all the data rates between

1200 bps and max. 14400 bps complying with 15-95 (Rate Set 1 and 2). The following figure gives an

example of signal generation for the traffic channe! with 9600 bps and shows the associated frame

structure.

Add Convolutional
Ligt —o FQ Indicator, = Encoder
iy Encoder Tail
—_—
PRBS 8600 bps 9600 bps
Baseband
PN FIR Filer
! s - |
Block 64 fach ~~
o] INterleaver o Orthogonal
Modulator Delay , a
= 12 Chip [~~~ "
28800 bps 307200 bps
PNaf {2288 Mops
Flg 2-71 Traffic channel 9600 in "Reverse Link Coded” mode
DATA FQI TAIL
8600 bps . '
Erame 172 Bit 1218

Fig 2-72 Frame structure of traffic channel 9600 in "Reverse Link Coded” mode
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SMIQ

PRBS of different lengths and a list of freely programmable data seguences are available as modulation
data. In the reverse link coded mode, MIC generates a test signal for BER and FER easurements at a
base station receiver. A special ervice mode is required for the DUT since the long code is setto 0 in
the SMIQ test signal.

To facilitate operation, the following tables show the frequency channels according o regulstions 15-95
and J-STD-008. The tables are aiso avaiiable on the SMIQ display via the HELP function for 15-95 menu

selection.

Table 2-14 CBMA: channel numbers and their frequencies

iS85 channel numberr generator frequency /MHz
Mabiie station 1<Ng777 0.03N + B25.0

1013 N < 1023 0.03{N-1023)+825.0
Base station 1<N<777 0.03N + 870.0

1013 <N <1023

0.03(N-1023)+870.0

J-STD-008 channet number genarator frequency/MHz
Mobiie station TSN <1199 0.050N + 1850000
Base stafion 1<N<1188 0.050N + 1930.000

Table 2-15 Preferred CDMA-frequency channeis according to J-STD-008

channet number | generater-frequancy/iz channel number | gsnerator-frequency/Midz
tiobiie station | base station mobile station { base station
25 1851.25 1931.25 600 1880.00 1860.00
50 1852 .50 1932.50 625 1881.25 1861.25
75 185375 1933.75 650 188250 1962 50
100 1855.00 1935.00 675 1883.75 1963.75
125 1856.25 1936.25 725 1886.26 166625
150 1857.50 1937.50 750 1887.50 1967 .50
175 1858.78 1938.75 775 1888.75 1868.75
200 1860.00 1940.00 825 1891.25 1971.25
225 1861.25 1941.25 850 186250 1872.50
250 1862.50 1942.50 875 1893.75 1873.75
275 1863.75 1943.75 925 1896.25 1876.25
326 . | 1866.256 1848.25 850 1897.50 1977.50
350 1867.50 1647.50 875 1898.75 1978.75
375 1888.75 194B.75 1000 1800.00 1980.00
425 1871.25 1951.25 1025 1801.25 1981.25
450 1872.50 1852.50 1050 1802 50 1982.50
475 1873.75 1853.75 1075 1803.75 1983.75
800 1875.00 1988.00 1100 1805.05 1985.00
525 1876.25 1956.25 1125 1906.25 1986.25
550 1877.50 1867.50 1150 1907.50 1897.50
575 1878.75 1888.75 1178 1908.75 1888.75
2120
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2.12.1 Sync and Trigger Signals

A CDMA sequence with a iength of 88304 chips is calculated for the generation of forward link CDMA
sipnals and stored in the memory of the data generator {option SMIQB11). Thig chip sequence can be
run repetitively {TRIGGER MODE AUTO). During reverse link signal generation with channel coding, the
modulation data are continuously processed in real time.

Trigger signals can be used for synchronized measurements on receivers.

A trigger signal can be fed via the TRIGIN input at connector PAR DATA. The chip sequence either
starts immediately after the active slope of the trigger signal or after a seitable number of chips
(TRIGGER DELAY). Retriggering (RETRIG) can be inhibited for a settable number of chips {TRIGGER
INHIBIT).

A trigger event can be executed manually or via the IEC/AEEE bus using EXECUTE TRIGGER. When a
trigger event is executed, a trigger signal is output at the TRIGOUT 3 output of SMIQ.

SMIC also generates the foliowing sync signals:

» a 20-ms frame clock (traffic channel frame clock)
+ a B0/3-ms clock (short sequencea roliover)

« a 80-ms clock {super frame clock))

+ 3 2-s clock {even second clock)

¢ a PCG clock in reverse link at half rate, 1/4 rate and 1/8 rate

SMIQ can output two of the four signals via pins TRIGOUT 1 and 2 of connector PAR DATA.

Ever savand cloek b o e emmme e
Ferfod: 2 sac, .

o et e AR aahARY 45 4 s e e e

Pagyng Frarme,
Traffic Frama

b3
Shevt Cogte {_FRl=15 70

Fig. 2-73 CDMA sync signals

A clock synthesizer on the modulation coder generaies the chip clock and a multifold chip clock in the
SMIQ. All the clock signals are synchronized 1o the 10-MHz reference of the SMIQ. The chip clock is
available at connector SYMBOL CLOCK and the multifold chip clock at connector BIT CLOCK. If
required, the clock synthesizer in the SMIQ can be synchronized fo an external chip ciock which is fed in
at connector SYMBOL CLOCK.

The clock signal is selected in the menu via CLOCK-CLOCK SOURCE EXT.

To allow for a trouble-free synchronization of the clock synthesizer first apply the external clock and set
the correct symbol rate at SMIQ. Then switch CLOCK SOURCE from INT to EXT,

Note: The set symbol rate should not differ by more than 1% from the symbol! rate of the external
signal.
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2.12.2 PRBS Data Source in Forward Link

A PN generator is used as PRBS data source for forward link modes. This PN generator provides a
pseudo randorn bit seguence with a period of 2.1, The PRRS data sequence is a so-calied sequence
of maximum length that is generated by means of a feedback shift register. Tha following schematic
shows the PN generator with feedback to registers 3 and 0 (output). The data of the start value are
entered into the register.

EXOR
16 15 14

The start value of the PN generatoris 1100 0100 11310 0011 1

The bit sequence after the start thus is:
1100 0100 13110 0011 1111 0001 1113 11160...
0011 1111 £00d 0111 1110 0011 1003 1100, ..
011t 1111 1021 1111 1100 aooL 00190 ogod. ..
1110 D100 0001 OGLI 1110 0CLS 0300 O0Li0..........

— DATA

The generatad bits are assigned fo the moduiation data of the different forward link modes as follows:

Mode FWD_LINK_18
The PN bits are assigned to the different code channels as follows:

Modiation data bit O: _
1100 0100 1130 0011 1111 6601 1111 1110

T T
@31, ¢h30, ... chO

Modulation data bit 1:
o011 11311 0000 0111 11i0c 0011 1001 1100

T T
Ch3T, Ch30, .\ cho

etc.

The data bits of the unused cede channels ¢18 o ¢31 and those of the deactivated code channels
are discarded, ie not used,

Modus FWD_LINK_64
The PN bits are assigned to the different code channels as follows:

Modulation data bit O:
110600100111000111111000121211110 0013113111000G001111110001110011100
T T7T T
c3l, ch30, . ... . chi,ch63, ch62, ... ... . ........ ch32

Modulation datea bit 1:
0131311113101111111100000100100000.1L30010G060100121210001001000110

T TT T
31, ch30, .. Lo oo chl, che3d, chod, . ... ......... .. ch3Z

ele.

The data bits of the deactivated code channels are discarded, ie not usad.
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2.12.3 PN Generators as internal Data Source for Reverse Link

Different PN{Pseudo Noise) generaters can be selected as data source for modulation data in the two
reverse link modes. These PN generators provide pseudo random bit sequences of different lengths or
periods which is why they are also called PRBS generators {Pseudo Random Binary Sequence).

The data sequences are so-called sequences of maximum lengths that are generated by means of
feedback shift registers.

The following schematic shows the ¢ bit generator with feedback to registers 4 and 0 (cutput).

EXOR

= DATA

The pseudo random sequence of a PRBS generator is determined by the number of registers and the
feadback. The following tabie describes alt avaiable PABS generators:

Table 2-16 PN generators for 15-95 reverse link
PRBS generator Length in bits Feedback to Start vaiue
9 bits 2% 9 = 511 Register 4, 0 110001001
11 bits 2" 1 2047 Register 2, 0 1100 0100 111
15 bits 2% 1 = 32767 Register 1. 0 1100 G100 1110 001
16 bits 26 .1 - 65635 Register 5,3, 2, 0 1100 6100 1110 00114
20 bits 2% 1= 1048575 | Register 2,0 1100 0100 1110 0011 1111
21 hits 2% 1 = 2097151 Register 2, 0 1100 0100 110 0041 11110
23 bits 2% 1 =8388607 | Register5, 0 1100 0100 11160011 1111 000

PN generators PN9,11,15,20 and PN23 are designed according to CCITT Rec. 0.161/152/153. The
output sequence is inverted for generators PN15 and PN23.

Example: PN9 generator in siot 1 with start value 110001001 (binary)

EXOR

The resulting ouiput sequence is 110001001100010001000 ete.
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2124  Menu CDMA Standard - Forward Link Signal

Menu DIGITAL STD - IS-85 provides access to seftings for I1S-95 CDMA signal generation. The
following figure shows the menu for generating the forward link signal (transmit signal of base station) in
the FWD_LINK_18 mode. The menus for generating reverse link signals are desaribed in the following
section. Parametars that are identical for both modes are explained in the menu for forward Hink.

Menu selection: DIGITAL S§TD - 1S-95- MODE - FWD_LINK_18

LEVEL ~30.0 <Bm
= 13.9 dom

100. 000000 Q »=-

LEVEL
4 LNALLODG MCD
! VECTOR MOD

MCDE. ..
SET DEFRULT »

% MODULATION. . .
° TRIGGER MODE. ..
§ EXECUTE TRIGGER »
* S TRIGGER. ... INT
SWEED | .
LIST 2 ¢,‘i CLOCE. .., INT
] :
MEHM SEQ | § TOTAL POWER ~30.00 dBm

UTILITIES

ADJUST TOTAL POWER )
. SAVE/RCL MAPPING. ..

" CHRNNEL NO. WALSH CODE POWER [<BI DATA STATEJ;I

0 {PILOT) ) ~7.9 0000 o
1 3z ~13.0 PRES ON
z 1 -7.3 FREBS ON
3 S -10.3 FRES on
4 ig ~310 03 FREE ON :
g 11 -10.3 ERES oN
6 12 -19.3 PRES o
7 17 ~10.3 PRBS oN |
8 25 10,3 PRES on
g 32 -106.3 FRES OFF !
10 54 -10.3 PRES OFF
i 38 -14.32 PRBS OFF
12 3¢ -1¢.3 PRES OFF
13 37 -1G.3 FRES OFF |
14 349 w10 .3 PRES OFF
15 39 -19.3 PRES OFF
i6 40 -190.2 PRBS OFF
17 &1 -10.3 FPEES OFF
Fig. 2-74 Menu DIGITAL STD - 18-85 - MODE - FWD_LINK_18
STATE Switch on/off of modulation Digital Standard 1S-95 CDMA. Vector modulation

and digital moduiation will be switched off automatically.
IECAEEE-bus commandS0UR: 1895 : STAT ON
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MODE Selection between the different modes for generating a forward link signal or
reverse link signals. The REV_LINK modes will be described in the following

sections.
FWD LINK_18

FWD LINK 64

REV_LINK

REV_LINK_CODED

www.valueteonics.com

Activates the generation of a forward link signal with
up top 18 code channeis (channel No. 0 to 17).
The Walsh code (WALSH CODE) and the source for
modulation data (DATA) can be determined
individually for each . channel.
Each channel can be switched on/off (STATE).
The relative power (POWER) of channels 0 {pilof), 1
and 2 can be freely determined in range -30dB to
0 dB.

The power setting of channel 3 also deiermines the
power seiting of channels 4 to 17. This means that
channels 3 to 17 all have the same power provided
that the channels are switched on.

IECAEEE-bus SCUR: 1895 :MODE FLINLIG

Activates the generation of a forward link signal with
up fo 64 code channels.

Walsh codes 0 to 63 (WALSH CODE) are assigned
to the channels.

The source for modulation data (DATA} can be
determined  individually for each  channel
Each channel can be switched on/oft {STATE).
The relative power (POWER} of the pilot channel
(Walsh 0} can be freely determined in range -30 dB to
0 dB.

The power seiting of channel 1 also determines the
power setting of channels 2 to 3. This means that
channels 1 to 63 all have the same power provided
that the channels are is swiiched on.

IECAEEE-bUs  SCUR:ISYS:MCDE FLINGA

Activates the generation of a reverse link signal
without channe! coding. A selection between the full-
rate and half-rate mode (RATE) is possible.

ECAEEE-bus  30UR:1525:MODE RLIN

Activates the generation of a reverse link signal with
channel coding. A selection belween the access
channel and traffic channel with different rates is
possible.

iIEC/AEEE-DUS SOUR:IS85:MCDE RLCO
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SET DEFAULT ™

MODULATION...

Provides the default setting for the channal configuration of the forward link

modes. '

Far FWD_LINK_18:

- channels 0 to 8 are switched on

- the power of the pilot channel (channel 0) makes out 20% of the total power
(-7 dB).

- channel 1 is set as sync channel by WALSH CODE 32

- channel 2 is set as paging chamnel

- the remaining 7 channels are configured as traffic channels
The power setting was selected according to the "Base Station Test Model"
of TIA standard 1S-97,

Far FWD_LINK_64:

- ai 84 channels are swilched on

- the power of the pilot channel makes out 20% of the total power (-7 dB).

- the remaining 80% of the ransmit power is distributed equally on the
remaining 63 channels.

{EC/EEE-bus command SQOUR: 1595 PRES

Opens a window for setting the modulation parameters.

FREQUENCY
LEVEL

ANALOG MOD
VECTOE MOD

LIST
MEM SEQ
LW UTILITIES

(MODULATION...)

www.valuetsonics.com

MODULATION TYPE | QPSK IS95 j

CHIP RATE 1.228 BGD D Mcps

FWD LINK FILTER... (IS~35 EBQUALIZER
 FRIGGER MODY REV LINK FILTER... | 15-95]
. EXECUTE TRIJ ROLL OFF FACTOR N 4.20
FILTER MODE

OQTAL POWER
P ADJUST TOTA

Fig. 2-75 Menu DIGITAL STD - iS-95 - MODULATION...

MODULATION TYPE  Indicates the modulation type.

CHIP RATE Seiting value of chip clock frequency.
Preset to 1.2288 Mcps.

IEEE-bus command SCUR:IS95:CRAT 1.2 MHZ
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{MODULATION...)

TRIGGER MODE...

www.valuetsonics.com

FWD LINK FILTER...

REV LINK FIL.TER...

ROLL OFF FACTOR

FILTER MOQDE

LOW DISTORTION
MODE

Opens a window for selecting the baseband filters
for the forward link.

A selection between the FIR filters defined in 15-95 or
tha Nyguist fikers COS and SQRCOS is possible. A
FIR filter is preset with equalizer according to 15-95.

IEEE commant SCUR:ISS5:FILT:FTYP EIG9E

Opens a window for selacting the baseband filter for
the reverse link.

A selection between the FIR filters defined in I5-85 or
the Nyquist filters COS and SQRCOS is possibie. A
FIR fitter is preset according to 15-95,

IEEE command SOUR:IS95:FILT:RTYP IS85

Setting value of roll-off factor.
The sefting is only possible provided that a COS or
SQRCOS filter is selected under FILTER.

IEEE-bus command SCUR: ISS5:FILT:PAR 0.22

Selection of filter mode.

LOW_ACP  Filter for minimum Adjacent Channel
Power.

IEEE S0UR:-ISO9S:FILT:MODE LACP
LOW_EVM  Filter for minimum vector error.

IEEE SOUR:IS95:FILT:MODE LEVM
Switch on/off of low-distortion mode.
After switch-on, the level of the IQ baseband signals
is reduced by 3 dB. In some casges, this might reduce

undesired intermuodulation products. OFF is normally
the more favourable setting.

I[EC/IEEE-bus command  SCOUR:I895:LDIS OFF

Opens a window for selecting the COMA sequence.

AUTO

RETRIG

ARMED_AUTO

ARMED_RETRIG

The calculated COMA chip sequence is cyclically
repeated.

[EC/IEEE-bus command SOUR: I885:8EQ AUTO
The CDMA chip sequence is continuously repeated. A
trigger event causes a restart from frame 1.
IECAEEE-bus command SOUR:IS95:SEQ RETR
The CDMA chip sequence cannot be started from frame
1 until a trigger event has occurred. The unit then

auiomatically switches over to the AUTO mode and can
no longer be triggered.

IEC/AEEE-bus command SOUR: TS95 : SFEQ AADT
The CDMA chip sequence cannet be started from frame

1 unit & trigger event has occurred. each new trigger
event causes a restarl.

{EC/IEEE-bus command SOUR:IS65:8SEC ARET
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EXECUTE TRIGGER ™ Execules a trigger event 1o start the CDMA chip sequence.
IECAEEE-bus command : TRIG: DM TMM

TRIGGER... Opens a window for selecting the trigger sousce, for configuring the trigger
output signals and for setting the time delay of an external trigger signal.

-30.0 <Bm
-13.9 dsn

FREQUENCY . TRIGEER SOURCE
ngng . : EXT TRIGGER DELAY

© ANALOG MOD - 3BT DEFayLT EXT EETRIGGER INHIBIT
VECTOR 4OD ' MODULATION,
DIGITAL MOD " TRICGOER Monl TRIGGER CUT1 EWVEN SECCHMD
DIGITAL smnl  EXECUTE TRIGGER CUTZ SHORT 8EQ ROLLOVEE
LF QUTPUT GGER | PRIGGER OUT1 FPOL FOS NEG
% SWEEP cLock. .. TRIGGER QUT2 POL POS HEG
1 BREE: . TRIGGER GUT1 DELAY 0
| % TOTAL POWER TRIGGER OUTZ DELAY 0

- MEM SEQ
UTILITIES ADJUST TO T

Y

G

Fig. 2-76 Menu DIGITAL STD - 1S-95 - TRIGGER...

(TRIGGER...) TRIGGER SCURCE  Selection of trigger source.

EXT The CDMA chip sequence is started
from frame 1 by means of the active
slope of an external trigger signal.

The polarity, the trigger threshold and
the input resistance of the TRIGIN input
can be modified in manu DIGITAL
MOD - EXT INPUTS.

INT A trigger svent is manually executed by
EXECUTE TRIGGER.

[EC/IEEE-bus SOUR:I525:TRIG: SOUR EXT

EXT Setting the number of chips (symbols) by which an
TRIGGER DELAY extarnal irigger signal is delayed before it starts the
CDBMA chip sequencs.

This is used for setting the time synchroneity
between the DUT and other units.

IEC/IEEE-bus SOUR:IS%5:TRIG:DEL 3
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{TRIGGER...) EXT

DELAY

www.valueteonics.com

RETRIGGER INHIBIT

TRIGGER OUT 1/2

TRIGGER OUT 1/2 POL

TRIGGER QUT 1/2

Setting the number of chips for which a restart is
inhibited after & trigger event.

With TRIGGFR MODE RETRIG selected, each new
trigger signal restarts the CDMA chip sequence. This
restart can be inhibited for the entered number of
chips {symbois).

Example:

The entry of 98000 symbols, for example, causes
new trigger signals to be ignored for the duration of
98009 chips after a trigger event.

IECAEEE-bus SQUR:ISO5:TRIG: INH 16000

Selection of signals for outputs TRIGOUT 1 and
TRIGOUT 2 of connector PARDATA.

Ali the times indicated are valid for a chip rate of
1.2288 Mcps.

TRAFFIC FRAME 20-ms frame clock
IEC/IEEE-bus  S80UR:ISS5:Q0UTP1 TFR

SHORT SEQ ROLLOVER  80/3-ms clock
IEC/IEEE-bus SCUR:I895:QUTFL S8R

SUPER FRAME 80-ms clock
' IEC/EEE-bus S0OUR:IS895:0UTPL SFR
EVEN SBECOND 2-5 clock
IEC/IEEE-bus SOUR:I1885:0UTPL HSREC
PCG power control group rate

IEC/AEEE-Dus SOUR:IS95:QUTPL GATE

Selaction of signal polarity at ocutputs TRIGOUT 1
and TRIGOUT 2 of the PARDATA connecior.

IECAEEE-bus :30UR:I3%5:0U0TP1:POL NORM
Setting the number of chips by which the selected
trigger signal is delayed.

IEC/IEEE-bus  :SOUR:I$95:0UTP1:DEL -50
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SMIQ

CLOCK..,

Opens a window for selacting the clock source.
The CDMA chip clock in SMIQ corresponds to the symbol clock of the
modulation. Therefore, the terms symbol clock and chip clock  are

synonymous.

" FREQUENCY

: LEVEL

& ANALOG MOD

& VECTOR MOD

. DIGITAL MOD
DIGITAL STD
L

LIST
: MEM SEQ
UTILITIES

(CLOCK...)

www.valuetsonies.com

STATE

SET DEF| PELAY
MOBULAT
TRIGGER
EXECUTE
TRIGGER

Rl A

MQDE

CLOCK SOURCE

MODE CLOCK SQURCE

[INT | EXT
0.35 svmb

Selection of the type of external clock signal.

CHIP
CHIPXn

Chip clock

Four-, eight- or sixteen-fold chip ciock
{n=4, 8 or 16).

[EC/IEEE-bus : 50UR: 1895 :CLOC:MODE CHIP

Selaction of clock source,

INT

EXT

SMIQ uses internally generated clock
signals.

An external chip clock is fed in at connec-
for SYMBOL CLOCK. Multifolds of the
chip clock are fed in at connector BIT
CLOCK .
The clock synthesizer on the modulation
coder is synchronized to this clock.
Parameter CHIP RATE has to be set with
an accuracy of £1 %.

The polarity, the trigger threshoid and the
input resistance of the SYMBOL CLOCK
input can be modified in menu DIGITAL
MOD - EXT INPUTS.

IECAEEE-bus SOUR: IS895: CLOC: SOUR INT
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{CLOCK...)

TOTAL POWER

ADJUST
TOTAL POWER P

SAVE/RCL
MAPPING...

www.valuetsonics.com

DELAY Setting the delay of generaled modulation signal fo
an external clock.

This can be used, for exampie, for synchronization
with a second unit {o achieve time synchroneity
between the modulation signals of the two units.

The displayed sefting resolution of 1/100 symbol is
ohly atiained for symbaol-clock frequencies below
100 kHz.

The resoiution is reduced with increasing frequency.
At a chip rate of 1.2288 Mcps, the rgsolution equals
the chip duration x G.1.

IEC/IEEE-buUs SOUR:ISS5:CLOC:DEL 0.5

Display of total average power at RF output.

The display is only valid, f TOTAL POWER does not exceed the displayed
LEVEL. The /Q moduiator can thus be protected from being overloaded.

in addition to average power {LEVEL) the peak envelope power (PEF) is also
indicated in the header of the display. The value for PEP is calculated based
on a worst case. The actual peak powers are mostly smaller,

{EC/IEEE-bus command : SOUR: 1595 : PCW?

Changes the value of power of the activated code channel. After the setting
the TOTAI POWER is equal to the power indicated in the LEVEL display.

The power ratios of different code channels are retained.

IEC/IEEE-bus command : SOUR: 1895 : POW: ADJ

Saves/calls up the set channel configuration.

This setting is only possibie in the ferward link mods.

For FWD_LINK 18, the following is saved for each channel number:
- selected WALSH CODE

- set POWER

- type of modulation data {DATA) and

- switch-on staie.

For FWD_LINK_84, the following is saved for each channe! number:
- set POWER

- modulation data (DATA) and

- switch-on state.

The channel configuration of the two forward-link modes is stored and loaded
at the same time. '
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SMIQ

4 FREQUERCY
LEVEL

ENALOG MOD

VECTOR M0OD
DIGITAL MOD
DIGITAL 57D,
e
SWEEP

LIST

MEM SEQ
UTILITIES

4

GET PREDEFIFED MAPPING...
RECALL MAFPING...

SAVE MAPPING. ..

DELETE MAPPING,..

Fig. 2-78 Menu DIGITAL STD - IS-35 - SAVE/RCL MAPPING...

{SAVE/RCL GET Loads a factory-set channel configuration.
MAPPING...} PREDEFINED MAP  piLOT A pilot signal is generated only.
09CHAN A signal with 9-code channels is
generated according to the Base Station
Test Model (1595).
18CHAN A signal with 18-code channels is
generated.
IEEE :S0UR: IS95 :MAPP: SEL:PRED "pilot"
RECALL MAPPING... Loads a stored channel configuration.
IEEE-bus SOUR:IS95:MAPP:LOAD “name"
- SAVE MAPPING... Stores the channe! configuration. Fer remote control,
a name with 7 characters at max. can be used.
HEEE-bus :30UR:IS95:MAPP:3TOR "name"
DELETE MAPPING... Deletes a stored channei configuration.
IEEE bus SOUR:IS95:MAPP :DEL “name"
CHANNEL NO Dispiay of channel number.
This menu column is only displayed in the forward link mode.
WALSH CODE Setting the Walsh code.

www.valuetsonics.com

This menu column is only displayed in the forward link mode.

For FWD_LINK_18

- the Walsh code can be set individually for each channel.
IEC/IEEE-bus command SOUR:TS95:CHANI : WALS 32

For FWD_LINK 64

- the Walsh code cannot be set. in this mode, the Walsh code corresponds to
the channel number. All the 64 code channels are displayed.
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POWER

DATA

STATE

www.valuetkomics.com

Setting the power of channel.
This menu column is only displayed in the forward link mode.

POWER indicates the average power of the code channel relative to the
power indicated in LEVEL dispiay (code domain power).

For FWD_LINK_ 18
- the power of channels 0, 1, 2 is set individually.

- the other channels have the same power. The power for all the channels is
setin channe! 3.

For FWD_LINK_64
- the power of the pilot channel is set individually.

- the other channels have the same power. The power for all the channels is
setin channel 1.

IECAEEE-bus command $0UR: 1895 : CHANI :POW -10 DB

Setting the modulation data for the selected code channe.
This menu column is only displayed in the forward link mode.

The data rate for all forward link channels corresponds to the chip rate/64, ie
19200 bps at a chip rate of 1.2288 Mcps

oooo Continuous sequence of zeros

IEC/IEEE-bus command  SOUR:IS95:CHANI:DATA ZERD
1111 Continuous sequence of ones

{ECAEEE-bus command SCUR:IS595: CHANL:DATA ONE
1010 Alternating sequence of zeros and ongs

IEC/IEEE-bus command SOUR:IS9%:CHANLI:DATA ALT
PRBS Pseudo random data, different in every code channel
IECAEEE-bus command SOUR:I595:CHANIL : DATA PRBS

Switch onvoff of assigned code channel.
This menu column is only displayed in the forward link mode.

IEC/IEEE-bus command SQUR:IS595:CHANL  STAT ON
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2,125 Menu CDMA Standard - Reverse Link Signal without Channel Coding

Menu DIGITAL STD - I1S-95 provides access to seftings for 18-85 CDMA signal generation. The
following figure shows the menu for generating the reverse link signal (transmit signal of mobile station)
without signal coding. The previous section showed the menu for generating the forward link signais as
well as the parameters that are identical for both modes.

Meru selection: DIGITAL STD - 15-95- MODE - REV_LINK

STATE D

S LEVEL T L MODE. .. [ REV_LID

,§A;ALOC o 18-85 SET DEFAULT P e AR

L VECTOR MOD MODULATION. - GPSK I5-95
’ _ TRIGGER MODE. .. | AUTGC
GITAL MOD _ |

EXECUTE TRIGGER b .
TRIGGER. .. . INT
CLOCK. .. INT

2,

. MEM SEQ RATE | BALF_RATE
%UTI;;IEC‘ BURST RANDOMIZER ' |
EEER DATE an0G 1113 1016

Fig. 2-79 Menu DIGITAL STD - 18-05 - MODE - REV_LINK
STATE to CLOCK see section "Menu CDMA-Standard- Forward Link Signal”
RATE Selection of full-rate or half-rate transmission of modulation data. This

selection is only possible in the reverse link mode.

in the hall-raie mode, only 8 of 16 power coniral groups of a frame are
transmitted {"power gating").

IEC/IEEE-bus commandSOUR : 1895 RATE HALF

BURST Switch on/off of burst randomizer. This selection is only possible during half-

RANDOMIZER rate transmission in the revarse link mode.
OFF Every second power control group is fransmitted.
ON A random algorithm determines which eight of the 16 power

control groups of a frame will be transmitted.
IECAEEE-bus command SOUR: T395 : RAND ON

DATA Selection of modulation data for the reverse link signal. The data rate
correspands to the chip rate x3/128, ie 28800 bps at 1.2288 Meps.
G000 Continuous sequence of zeros
[EC/IEEE-bus  SOUR:IS95:DATA ZERO
1111 Continuocus sequence of ones
IEC/IEEE-bus  SCUR:1395:DATA ONE
1010 Alternating zeros and ones

IEC/IEEE-bUs  SOUR:IS25:DATA ALT
PRBS PRBS data.

IECAEEE-bus SOUR:IS95:DATA PRBS
DLIST Data from s programmable data list.

IECAEEE-bus  :SOUR:I39%:DATA DLIS
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2.12.6  Menu CDMA Standard - Reverse Link Signal with Channel Coding

Menu DIGITAL STD - 1S-95 provides access to seftings for generating 15-95 CDMA signals. The
following figure shows the menu for generating a reverse link signals with channel coding. The section
on the menu for forward link signal generation shows the parameters that are identicat for both modes.

Menu selection: DIGITAL STD - 1S-95- MODE - REV_LINK_COLED

100. 000 000 O =

iy

Fig. 2-80  Menu DIGITAL STD - IS-95 - MODE - REV_LINK_CODED

Parameter STATE to CLOCK..,

CHANNEL
TYPE/RATE

www.valuettonies.com

(18-85,

MODE. ..

ERASURE BIT 0 i

SET DEFAULTP
MODULATION. | .
TRIGGER MODE. ..
EXECUTE TRIGGER®
TRIGEER. . ..
CLOCEK. . .

CHANNEL TYPFE/RATE

DATA CURRENT: PHN9
ADD FRAME QUAL INDICATOR Ot
CONVOLUTIONAL ENCODER OFF
BLOCK INTERLEAVER OFF

l REV_LINK CODED}
QPSK I5-95
e

[
INT

TRAFFIC 14400

see section "Menu CDMA Standard - Forward Link Signal”

Selects the type of channel and the asscciated data rate. This selection is only
possible in the reverse link mode. The selection also determines the structure
of the channel coding and the number of data bits fo be inserted into each

frame.
TRAFFIC 14400

TRAFFIC 7200
TRAFFIC 3600
TRAFFIC 1800
ACCESS 4800
TRAFFIC 9600
TRAFFIC 4800
TRAFFIC 2400

TRAFFIC 1200

Traffic channel with 14400 bps. 267 bits are inserted into
each frame

Traffic channet with 7200 bps. 125 bits are inseried into
each frame

Traffic channel with 3600 bps. 55 hifs are inserted into
each frame

Traffic channet with 1800 bps. 21 bits are inserted into
each frame

Access channel with 4800 bps. 88 bits are inserted into
each frame

Traffic channel with 9600 bps. 172 bits are inserted into
each frame

Traffic channel with 4800 bps. B0 bits are inserted into
each frame

Traffic channe! with 2400 bps. 40 bits are inserted into
each frame

Traffic channel with 1200 bps. 16 bits are ingerted into
each frame
IECAEEE-bus  :SOUR:ISSE:RLC:CTYP TRAFT200
$SOUR: IS95 RLC:CTYP ACC4800
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DATA SOURCE

ADD FRAME QUAL
INDICATOR

CONVOLUTIONAL
ENCODER

BLOCK
INTERLEAVER

ERASURE BIT

www.valuetsonics.com

Selects the modulation data for the reverse link signal with channel coding.
The data are continuously inserted into the data field of the corresponding
frame.

PN.. PRBS data to CCITT with pericd length between 2°-1 and 2%°-1.
{EC/IEEE-bus command :SCUR: 1595 :RLCDATA PN1

DLIST Data from a previously programmed and stored data list.
IECNEEE-bus command : 50UR:IS95:RLC:DATA DLISt

Swiiches the frame guality indicator {CRC calculation) on or off. With OFF
selected, only zeros are sent instead of CRC bits.

IEC/IEEE-bus command CSOUR:IS95 :RLE:FQIN ON

Switches the convolutional encoder on or off. With OFF selected, the data rate
is attained by repeating the symbol.

IEC/AEEE-bus command :8OUR: IB95 :RLC:CENC ON

Switches the interieaver function on or off.
{EC/AEEL-bus command :B0UR: ISO5 RLC:BINT ON

Selects 1 or 0 for the erasure hit,
IECAEEE-bus command (SOUR:TS95  RLEC.ERIT O
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2.13 Digital Standard NADC

With the options Moedulation Coder (SMIQB10) and Data Generator (SMIQB11) provided, modulation
sighals according to the American NADC standard (15-54" or IS-138) can he generated. NADC is a
TDMA standard for cellular mobiie radio networks.

SMIQ can generate both the transmit signal of a base station (BS) and the transmit signal of a mobile
station {MS). Transmission from BS to MS is called "downiink", "uplink” being used for transmission in
the opposite direction.

Each TDMA frame consists of 6 slots. The 8 slots can be configured for both full rate and half rate
mode. For half rate, the data content for each of the 6 slots can be defined separately by means of a
slot editor whareas in the full rate mode 2 slots for example sict 1 and 4 are combined in a frame. The
setiings for the first slot are then automatically used for the assigned second slot. Each slot can be
switched on or off. Moreover, a defined intermediate level can be set for uplink siots.

A bursi type has 1o be defined to configure a slot. The following burst types can be seleciad:

s TCH a traffic channel burst with a different structure for uplink and downlink,

« SHORT the so-called "shortened burst™ only available during uplink and,

¢« ALL_DATA burst type for lest purposes with freely programmable data contents in the selected
slot,

The following internat moduiation sources are available:
« different PRBS generators with a sequence length between 2°-1 and 2°°-1 and
+ data lists, ie freely programmable data sequences from the data generajior memory.

For generating the NADC signals, SMIQ inserts the modulation data continuously {in real time) into the
selected slots. Using a digital signal processor the data generaior generates a data sequence with
modutalion data and control signais for envelope control.

The data generator in SMIQ generates a data stream which is converted into IQ signals in fhe
modulation coder. According to the NADC standard, the modulation type is n/4 DQPSK st a symbol rate
of 24.3 ksymbol/s and YCOS filtering. Symbol rate and filtering can be changed in SMIQ.

1 parsonal Handy Phans System ARIE Standard (RGR STD-28)
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2.13.1 Sync and Trigger Signals

The data generator generates a data sequence with modulation data, conirol signals for envelope
control, and synchronization signals. '

When TRIGGER MODE AUTO is selected, the NADC signal generation is started automatically.

This start can also be activated by an external trigger signal (TRIGGER MODE ARMED_AUTO) which
allows a synchronous sequence for BER measurements 1o be carried out on receivers.

A trigger signal can be fed via the TRIGIN input at connector PAR DATA. The active slope of a trigger
signal applied there executes a trigger event.

NADC signal generation at a frame limit is started after & trigger event. Data from data lists are inserted
inio the selected slots starting from the first bit. PRBS generators start with the set initialization status.

Signal generation either starts immediately after the active slope of the trigger signal or after a setiable
number of symboils (EXT TRIGGER DELAY). Retriggering (RETRIG} can be inhibited for a sefiable
number of symbols (EXT BRETRIGGER INHIBIT).

A trigger event can be executed manually or via the IEC/IEEE bus using EXECUTE TRIGGER.
When a trigger event is execued, a trigger signal is outpud at the TRIGOUT 3 output of SMIQ.

SMIQ aiso generates the foliowing sync signals:

¢ & frame clock at TRIGOUT 1 output,

+ aframe or multiframe clock at TRIGOUT 2 output with settable position in the frame,
» the symbol clock and the bit elock.

A clock synthesizer on the modulation coder generates the symbol clock and the bit clock in SMIQ. All
the clock signais are synchronized to the 10-MHz reference of SMIQ. The symbol clock is available at
connector SYMBOL CLOCK and the bit clock at connector BIT CLOCK. Hf requited, the clock
synthesizer in SMIQ can be synchronized to an external symbol or bit clock.

The clock signal is selected in the menu via CLOCK-CLOCK SQURCE EXT.

To allow for a troubte-free synchronization of the clock synthesizer first apply the external clock and set
the correct symbol rate at SMIQ. Then switch CLOCK SOURCE from INT to EXT.

Note:  The set symbol rate shouid not differ by more than 1% from the symbol rate of the exiernal
signal.
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2.13.2 PN Generators as Internal Data Source

Independent PN generators {Pseudc Noise) can be selected for each slot as data source for data fields
DATA and SACCH. These PN generators provide pseudo-rangom bit sequences of different length or

period. That is why they are also called PRBS generators {Pseudo Random Binary Sequence).

Data sequences are sequences of maximum iength which are generated by means of feedback shift

registers.

The following figure gives an example of a 8 bit generator with feedbacks after register 4 and 0 {output).

The pseude-random sequence of a PRBS generator is clearly defined by the number of registers and
the feedback. The following table describes all PRBS generators available:

Table 2-17 PRBS generators for NADC

PRBS generalor Length in bits Feedback after

9 bit 2% .1 = 514 Register 4, 0

11 bit 2% 1 =2047 Register 2, 0

15 bit 2% 1 = 30767 Register 1, 0

18 hit 2'%.1 = 65535 Register 5,3, 2, 0
20 bit 2%0.1-1048575 | Register3,0

21 bit 2% .1 = 2007151 Register 2, 0

23 it 2% .1 = 8388807 Register 5, 0

start value = 1+ 14 hex xslotnumber

The start value of the PN generators is different in the slots and equals

Example: PNS generator in slot 1 with start value 18hex = 10101 binary.

www.valuetsonies.com

2139

—= DATA

The resuiting output sequence is 10101000000101001010611110010 elc.

PN generators PN9,11,15,20 and PN23 are configured according to CCITT Rec. 6.151/152/153. The
ouiput sequence is inverted for generators PN15 and PN23.
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2.13.3 Lists as Internal Data Source

A freely programmabile memaory on the daia generator serves as internal data source for the data fields
of the siots. The data are managed in so-called lists. A list editor allows to select, copy, modify and
delete data lists (DATA LIST).

The list editor is available via menu DIGITAL-MOD - SOURCE....

2.13.4 External Modulation Data

External data can {only) be applied via the SERDATA interface. A selection of SERDATA as data
source is only possible for a single data field of a slot. For further information on the characteristics of
the SERDATA interface see Annex A

To ensure that the external data bits are assigned 1o specific positions in the data field of the selected
slot and that they are reproducible, the buffer of the RS-232 transmitter and receiver has to be deleted.
A triggered start has to follow.

The foliowing setting sequence is required in the DIGITAL STE - NADC menu:

1. Carry out desired settings in menu.

Select data source SERDATA for the data field of the slot using SELECT SLOT - ...
Make connection {0 externai data source, but do nof yet start external data source.
Switch off digital standard using STATE - OFF.

Set TRIGGER MODE ARMED_AUTO.
In this state, SMIQ is ready for reception, bui discards data that are read in via SERDATA.

6. Switch on digital standard with STATE ON.

7. Start external data source.
The read-in data are written into the receiving buffer. Only if this buffer is filled can SMIQ reactio a
trigger event.

8. Activate trigger event. Signal generation is thus started at a trame limit. The first bit received via
SERDATA s put to the first bit position in the selected data fieid.

AN R S
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2.13.5

Menu DIGITAL STANDARD - NADC

Menu DIGITAL §TD - NADC provides access to seftings for generating NADC signals.
Menu selection: DIGITAL 5TD - NADC

ANALOG MOD
VECTOR MOD
S DIGITAL MOR
STETRAT ST

SEmET
SWEEP
LIaT
MEM SEQ
UTILITIES

Fig. 2-81

MODULATION. . .

EXECUTE

CLOCHK. .

¢ TRIGGER MODE. ..
TRIGGER P
. TRIGGER. . .

POWER RAMP CONTROL. ..
SLOT ATTENUATION

SAVE/RCL FRAME. ..
LINE DIRECTIOHN
RATE CONFIGURATION

SELECT Si0T

i/ 40QPE

UPLINK

B

Generator SMIQB11

STATE

MODULATION...

¥ =
e
P

Menu DIGITAL STD - NADC, SMIQ equipped with Modulation Coder SMIQB10 and Data

Switch onvoff of Digital Standard NADC modulation. Vector Moduiation or
Digital Moduiation wili be switched off automatically.

|EC/IEEE-bus command

Opens a window for setting the modulation parameters.

:50UR:NADC: 5TAT CON

- 30.0 dem
- 2726 dBm

. FREQUENCY
5 LEVEL
._ANRLOG o]

. VECTOR MOD

. DIGITAL MOD
BTGTTAL 515
Bl GtBEn
SWEEP

LIST

MEM SEG
UTILITIES

Fig. 2-82

PHS
18-95
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g sior

TRIGEER MODE ..
EXECUTE TRIGGE
TRIGCER. . . .
CLOCK. . .

POWER EAMP CON
ATTENUATI

SET FO STANDRED b
MODGLATION TYFE
SYMBOL RATE
FILTER TYPE...
ROLL OFF FACTOR
FILTER MODE

"Efé"h

TUELTIEETE symis

CLOW_ACP

LOW DISTORTION MODE™ ™"

2141

| BORCOS |
0.35

Menu DIGITAL STD - NADC - MODULATION..., SMIQ equipped with Modulation Goder
SMIQB10 and Data Generator SMIQB11
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smMiQ

{MODULATION...) SETTO
STANDARD P

MODULATION TYPE
SYMBOL RATE

FIL.TER

ROLL OFF FACTOR

FILTER MODE

LOW DISTORTION

AUTO

RETRIG

ARMED AUTO

ARMED_RETRIG

www.valuettonmics.com

Sets the subsequent modulation parameters to the
values predefined by the standard.

Displays the modulation type.

input value for the symbol clock. 24.3 ksymbol/s are
preset.

IECAEEE-DUS :SCUR:NADC:SRAT 24.31KHEZ

Selection of bassband filter.
A selection between Nyquist filters COS and
SQRCOS is possible.

IEC/IEEE-bus :SOUR:NADC;FILT:TYPE COS

Input value for the roli-off factor,
IEC/IEEE-bus  :SOUR:NADC:FILT:PAR 0.35

Selection of filter mode.

LOW_ACP Filter for minimum Adjacent Channel
Power.

lCEE : SOUR:NADC:¥FILT:MODE LACP
LOW _EVM Filter for minimum vector efror.

IEEE :SOUR:NADC:FILT:MODE LEVM
Switch on/off of low-distortion mode..
After switch-on, the level of the 1Q baseband signais
is reduced by 3 dB. In some cases, this might reduce

undesired intermodulation products. OFF is normally
the more favourable setting.

IEC/IEEE-Dus command  : SO0UR:NADC:LDIR OFF

TRIGGER MODE...  Opens a window for selecting the trigger mode.

The NADC signals are continuously fransmitted in the
activated siots.

IEC/IEEE-bus :BOUR: NADC: $8EQ RUTO

The NADC signals are continuously transmitted in the
activated siots. A trigger event causes a restast.

{EC/EEE-bus :SOUR: NADC:8EQ RETR
The NADC signal generation does not start until a
frigger evert has occurred. The unit then

autornatically switches over 1o the AUTO mode and
can no fonger be triggered.

IEC/IEEE-bus :SOUR:NADC: SEQ AAUT

The NADC signal generation does not start until a
trigoer event has occurred. The unit then
automatically switches over to the RETRIG mode.
Each new trigger event causes a restar,

IEC/IEEE-bug :SOUR:NADC : 8EQ ARET
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EXECUTE Executes a trigger even to start the NADC signal generation.
TRIGGER P IECAEEE-bus command : TRIG:DM IMM
TRIGGER... QOpens a window for selecting the trigger source, for configuring the trigger

output signals and for setting the time delay of an external trigger signal.

« 30.0 dBm
-27.6 dabw

LEVEL EXT TRIGGER DELAY Symb
AMRLOG MOD ) EXT RETRIGGER INHIBIT Symb
VECTOR MOD | PDC XECUTE TRIC
DIGITAL MOD | GSM TREGGER.T" T TRIGGER QUTZ DELAY Symk

GITALSTD TRIGGER QUT2 PERIOD Frames

LF CURPUT T 5 FOWER RAMP

SWEEP % 5LOT ATTENUA

MEM SEQ
w CTILITIES

Fig.2-83  Menu DIGITAL 8TD - NADC_TRIGGER..., SMIQ equipped with Modulation Coder
SMIQE10 and Data Generator SMIQB11

(TRIGGER...) TRIGGER SOURCE  Selection of trigger source.
: EXT The NADC signal generation is staried
by the aclive slope of an external trigger
signal.

The polarity, the trigger threshold and
the input resisiance of the TRIGIN input
can be modified in menu DIGITAL MOD
- EXT INPUTS.

INT A trigger event can be executed by
EXECUTE TRIGGER P,

IECAEEE-bus T BOUR:NADC: TRIG: SOUR EXT

EXT TRIGGER Setting the number of symbolg by which an external
DELAY trigger signal ig delayed before it starts the NADC
signal generation.
This is used for seiting the time synchronization
hetween the the SMIQ and the DUT.

IEC/AEEE-bus CBOURNADC: TRIG:DEL 3
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Digital Standard NADC

SMIQ

(TRIGGER...)

EXT RETRIGGER
INRIBIT

TRIGGER OUT 2
DELAY

TRIGGER OUT2
PERIOD

Setting the number of symbols for which a restart is
inhibited after a irigger event.

With TRIGGER MODE RETRIG selected, each new
trigger signal restarts the NADC signal generation.
This restart can be inhibited for the entered number
ot symbols.

Example:
The entry of 1000 symbols causes new trigger
signals to be ignored for the duration of 1000 sym-

bols after a trigger event
[EC/IEEE-bus  :SOUR:NADC:TRIG:INH 1000

Input value of delay of trigger signal at TRIGOUT 2
ouiput compared with beginning of frame.

{EC/IEEE-Dbus SOURCNARC: TRIG:QUTP:DEL 2

input value of output signal period at TRIGOUT 2
cutput given in frames.

IEC/ACEE-DUs SOUR:NADC: TRIG:QUTE:FER 1

Opens a window for selecting the ciock source and for sefting a delay.

FREQUENCY
LEVEL
ANALOG MCD
VECTOR MCD
DIGITAL MOD

SWEEP
LIST

MEM SEQ
UTILITIES

PHE
IE-85
riiAse
FDC
GEM
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STATE

- MODULATICN., |

- TRIGGER MODE
| EXECUTE TRIC
- TRIGGER. ...

LS ;
. POWER RAEMP {
- SLOT ATTENUZ

8 CLOCK SOURCE

[1r © BxT
BYMBOL | BIT
0.060 Bymb

MODE
DELAY

Fig. 2-84  Menu DIGITAL STD - NADC - CLOCK..., SMIQ equipped with Moduiation Coder SMIGB10
and Data Generator SMIQB11
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{CLOCK...) CLOCK SOURCE Selection of clock source.

MODE

DELAY

INT SMIQ uses internally generated clock signais.

EXT An external symboi clock or bit clock is fed in
at connectors SYMBOL CLOCK or BIT
CLOCK. The clock synthesizer on the
modulation coder is synchronized to this
clock.,

The symbol rate has to be set with an
accuracy of £1 %.

The polarity, the trigger threshold and the
input resistance of the clock inputs can bs
modified in menu DIGITAL MOD - EXT
INPUTS.

IECAEEE-bus command : SOUR: NADC:CLOC: S0UR INT

Selection of clock for external clock signal.

SYMBOL  The external clock has to be a symbol ¢lock.
BT The external clock has o be a bit clock.
IEC/EEE-bus command NADC:CLOC:MODE SYMB

Setting the delay of generated moduiation signal 1o an
external clock.

This can be used, for example, for synchrenization with a
second unit 1o achieve time synchronization between the
modulation signais of the two units.

IECAEBEE-hus command : SOUR:NADC:CLOC:DEL 0.5

POWER RAMP Opens a window for setting the envelope control, especially for the rising and
CONTROL... faliing ramp at the beginning and end of a slot.

. STATE

= mopunarion. . Ry

§ TRIGGER pMODE RAMP FUNCTION

§ EXECUTE TRIQ RAMP DELRY
' TRIGEER, ... | RIBE OFFSET

SET DEFAULT p

FALL QFFZET

Fig. 2-85

Menu DIGITAL STD - NADC ~ POWER RAMP CONTROL...
Modulation Coder SMIQB10 and Data Generator SMIQB11
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(POWER RAMP SET DEFAULT >
CONTROL...)

RAMP TIME

RAMP FUNCTION

RAMP DELAY

RISE OFFSET

FALL OFFSET

Besets the subsequent parameters to the factory-set
values.

{EC/IEEE-bus : SOUR: NADC: PRAM: PRES

Input vatue for the rise and fall ime of the envelope
at the beginning or end of a slot. The time is set in
units of symbol period.

{IEC/IFEE-bus - SOUR:NADC:PRAM:TIME O.25

Selection of shape of rising and falling ramp for
envelope controk.

LN Linear ramp function.

COS Cosine function. A more favourable
specirum than that of the LIN function is
obtained.

IECHEEE-bus ! SOUR: NADC : PRAM: SHAP LIN

Input value for a shift of the envelope characteristic
fo the modulated signal. A positive value causes a
delay of the envelope. The values are set in the units
of the symbol length.

IEC/IEEE-bus SOUR:NADC: FRAM:DEL 0.1

input value for a positive or negative ofiset of the
rising ramp of the envelope at the beginning of a slot.

tEC/EEE-bus : BOUR:NADC: PRAM: ROFF -1

input value for a positive or negative offset of the
falling ramp of the envelope at the end of a slot.

[EC/IEEE-bus SOUR:NADC : PRAMLOFE 1

SLOT ATTENUATION Input value for the level reduction in dB of all active slots whose SLOT LEVEL
was set to ATTEN. Menu SELECT SLOT aliows the siots fo be determined
whose level is 0 be reduced.

IEC/AEEE-bus command : SOUR: NADC: 8LOT:ATT 40 DB

www.valuetsonics.com
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SAVE/RCL FRAME...  Opens a window for saving and Ioading a frame cenfiguration. Loading a
frame affects afl parameters that can be set under SELECT SLOT.

EXECITE TRIG REFCALL FRAME. ..
ENARLOG MOD N TRIGGER. ... | SAVE FRAME. .
VECTOR MOD | PDC CLOCK...  DELETE FRAME. ..
OIGITAL MOD |G PCWER RAMP

SLOT ATTENUS

TE BT
SWEEP
LI&T
MEM BEQ

v UTILITIES

T S G L

Fig. 2-88  Msnu DIGITAL STD - NADC - SAVE/RCL FRAME, SMIQ equipped with Modulation Coder
SMIQB10 and Data Generator SMIQB11

(SAVE/RCL FRAME...) GET PREDEFINED  Loads a factory-set frame configuration.
FRAME... DN_TCH  Downlink traffic channels in all slots.
UP1_TCH  Uplink traffic channels in siot 1
[EEE  :SOUR:NADC:PLIS:PRED:LOAD "dn tch™

RECALL FRAME Loads a frame configuration saved by the user.
IECAEEE-bus  :SQUR:NADC:FLIS:LOAD “"name™

SAVE FRAME Saves a user-deiined frame configuration.
IEC/IEEE-DUS  : SOUR:NADC:FLIS:STOR "name"

DELETE FRAME Deletes a frame configuration saved by the user.
IECAEEE-bus  :SCUR:NADC:FLIS:DEL “name"

LINK DIRECTION Selection between UPLINK and DOWNLINK. Depending on this selection,
various burst types are offered under SELECT SLOT.

IECAEEE-bus command :SOUR:(KHADC : LINK UP
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RATE
CONFIGURATION...

Opens a window for determining which slots in the frame are to be configured
as haif-rate and full-raie channeis. Full-rate channels occupy two slots in a
frame, the second slot is fully determined by the configuration of the #irst slot.
The following eight combinations can be selected:

Selection Fell-rate slots Half-rate slots
ALL HALF 1,2,3,4,58

FULL 1 1+4 2,356

FULL 2 2+5 1.3, 4,6

FULL 3 3486 1,245

FULL 142 1+4and2+458 3.8

FULL 143 1+dand3+6 2.5

FULL 243 Z+5and3+6 1,4

ALL FULL 1+dand2+5and3+6

SELECT SLOT...

[EC/IEEE-bus command : 30UR:NADC : RCON AHAL

Selection of one of 6 possible slots. The number depends on the setting under
RATE CONFIGURATION. When selecting the slot, a window is opened in
which the data contents belonging 1o this slot can be defined. The content of
the window depends on whether an UPLINK or DOWNLINK was selected
under LINK DIRECTION,

Note: If the cursor is placed onto a slot in the diagram, it may be switched on

and off by prassing one of the unit keys {foggle function).

Selection: BURST TYPE = TCH

A FREQUENCY
LEVEL
ANALOG MOB
VECTOR MOD

I1GITAL MOD
DIGITAL STn|
SWEEYP
LIST
MEM SED
UTILITIES

SACCH
1z

SYNC
28

SLOT
1 on |

CATA

| CDVEE |
130 :

BOWE
SLO iz

SAVE - oo o S
LINK*BURST TYPE...

Fig. 2-87  Menu DIGITAL STD - NADC - SELECT SLOT, LINK DIRECTION = DOWNLINK, SMIQ
equipped with Modulation Coder SMIQB10 and Data Generator SMIQB11
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(SELECT SLOT...} BURSTTYPE Seiection of burst type used to configure the selected slot.

TCH TCH Traffic channe! burst
{ECAEEE-bus { 3QUR:NABC:SLOTZ:TYPE TCH
SLOT LEVEL Selection of level for selected slot.
(UPLINK only) OFF Maximum attenuation
[ECAEEE {30UR:NADC:SLOT2: LEV OFF
FULL The level corresponds to the value indicated on

the SMIQ LEVEL display.
IEC/AEEE s SOUR:NADC:SLOT2 . LEY FULL

ATTEN The level is reduced by the value set under
SLOT ATTENUATION.

{EC/IEEE : SOUR: NADC: SLOTZ :LEV ATT

BURST STATE Substitute for parameter SLOT LEVEL for DOWNLINK.

(DOWNLINK only}  ON The burst contents defined in the data fields are
sent in the selected slot,

IEC/IEEE-bus :SOUR:NADC:8LOTZ2:LEV PULL
OFF Cnly 1s will be sent,
IEC/EEE-bUS :SQUR:NADC:SLOTZ: LEV OFF

Parameter SLOT LEVEL is omitted since the NADC base
station in downlink always sends with the same powstr in
each slot.

SET DEFAULT P Resets the subsequent parameters to the factory-set values.
IECNEEE-bus command : SOUR:NADC:SLOTE: PRES

G Display of data contents in the 6 bit data field “Guard" in
{UPLINK only) hexadecimal form.

R Dispiay of data contents in the 8 bit data field "Ramp”.
{UPLINK only)

DATA Sslection of data source for DATA fields. These fieids are

regarded as a continuous field, ie a pseudo-random
sequence is fully continued from one DATA field to the next.
The following data sources are available:

PN.. PRBS data according to CCITT with periods
between 2°-1 and 221,

IEEE  :SCUR:NADC:SLOT3:DATA EN1S
DLIST Data fram a programmable data st

IEEE  :SOUR:NADC:SLOT3:DATA DLIS
SERDATA Data from dafa input SER DATA.

IEEE  :SCUR:HNADC:SLOTZ:DATA SDAT
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(SELECT SLOT...} SYNC

TCH)
SACCH
CDVCC
RSVD
{DOWNLINK only)
www.valuetsomics.com

input value for the 28 bit sync word in hexadecimal form.
Depending on the selected slot, the following sync words are
predefined according to the NADC standard:

SLOT 1 AGIDEAA
3L0oT2 ASDLZ7A
SLOT3 CIE3ICOC
SLOT 4 342C3F3
8LOTSH 13E23D1
SLOT 6 DCIRCLD
[EC/IEEE-bus  :S0UR:NADC:S5LOTZ :5YNC AUIEE4A

Selection of data source for SACCH field (Slow Asscciated
Comtrol Channsl).

PN.. PRBS data according to CCITT with periods
between 2°-1 and 2%-1.

IEEE :S50UR:NADC:SLOT2:5RCC PNLE
DLIST Data from a programmabie data list,

IEEE  :SOUR:NADC:SLOT3:SACC DLIS
SERDATA Data from data input SER DATA,

{EEE  :3OUR:NADC:SLOT3:SACC SDAT

Input value for the 12 bit "Coded digital verification color
code" field in hexadecimal form. SMIQ does not perform any
coding but directly accepts the input data. 613 hex. is preset.
This corresponds to a value of 1 for the uncoded colour code
DVCC.

IEC/IEEE-bus PSOUR:NADC: SLOTZ : CDVC #HFFR

input value for the 12 bit "Reserved” field in hexadecimal
form.

IECAEEE-bus :SOQUR:NADC: SLOTZ :CDVC #HEFFF

2.150 E-8



SMIQ Digital Standard NADC

Selection: BURST TYPE = ALL_DATA

100. 000 000 0 =

FREQUENCY L POWE (G R
LEVEL LsLof P UR6 |6
R H H ;I

ANALOG MOD
JECTOR MOD e I
GITAL MOD : URST TIPE. ..

TS| R o7 LEVEL oFE

SR BiERE

MEM SEC
w UTILITIES

Fig. 2-88  Menu DIGITAL STD - NADC - SELECT SLOT, LINK DIRECTION = UPLINK EMIQ
eguipped with Modulation Coder SMIQB10 and Data Generator SMIQB11

(SELECT $1.0T...} BURSTTYPE Selection of burst type used 1o configure the selected slot.

ALL_DATA ALL DATA Burst type for testing with frecly programmable
data contents
IECAEEE-bus :SOUR: NADC:SLOT2: TYPE ADAT
SL.OT LEVEL Selection of level for selected siot.
{UPLINK only) OFF Maximum attenuation
{EC/NEEE :SOUR:NADC: SLOT2: LEV OFF
FULL The level corresponds o the vaiue indicated on

the SMIQ LEVEL display.
IECAEEE ' SOUR:NADC: 3LOTZ2: LEV FULL

ATTEN The fevel is reduced by the value set under
SLOT ATTENUATION.

{EC/IEEE : SOUR:NADC: SLOTZ : LEV ATT

BURST STATE Substituie for parameter SLOT LEVEL for LINK DIRECTION
(DOWNLINK only} = DOWNLINK.

ON The burst contents defined in the data fields ars
sent in the selected slot.

IEC/AEEE-bUS :SOUR:NADC:SLOTZ:LEV FULL
OFF Only 1s will be sent.
IEC/IEEE-bUs  : SOUR:NADC:SLOTZ2:1LEV OFF

Parameter SLOT LEVEL is omitted since the NADC base
stagton in downfink always sends with the same power in
each siot.

IEC/AEEE-bus command  : SOUR:KADC:S5LOTZ : LEV FULL
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SMIQ

G
(UPLINK only)

R
(LUPLINK only)

DATA

www.valuetsconics.com

Display of data contents in the 56 bit data field "Guard” in
hexadecimal form.

Display of data contents in the & bit data field "Ramp”.

Selection of data source for DATA fields. These fields are
regarded as & continuous field, ie a pseudo-random
sequence is fully contined from one DATA figld 1o the next.
The tollowing data sources are available:

PN.. PRBS data according to CCITT with periods
between 2°-1 and 2%-1.

IEEE  :SOUR:NADC:3LOT3:DATA PNIS
DLIBT Data from a programmable data list.

lEEE  :SOUR:NADC:SLOT3:DATA DLIS
SERDATA Daia from data input SER DATA,

{EEE  :SCUR:NADC:SLOT3:DATA SDAT

21562 E-8
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Selection BURST TYPE = SHORT {only available with LINK DIRECTION = UPLINK]

;
SA\‘@].A

Fig. 2-8¢  Menu DIGITAL STD - NADC - SELECT SLOT, SMIQ equipped with Modulation Coder

SRR TvEm
SLOT LEVEL

SET DEFRGLT ¥

¥igY!GEa
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§Y {CD|SYICD Vi sy CD§W§SY!CDIX {syico
14, 28] 44
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ISHORT|

OFF  ATTEW |FULL]

LYI DE4A
c1z
000 00C0R 0C00

o

0G
200
GO00

PR = = R i = o= <= - A g Y

SMIQB10 and Data Generater SMIQB11

{SELECT SLOT..) BURSTTYPE
SHORT
(UPLINK ONLY)

SLOT LEVEL

SET DEFAULT >

www.valuettamies.com

Selection of burst type used to configure the seiected slot.
SHORT Shortened Burst
IECAEEE-bus : SQUR:NADC:SLOT2:TYPE SHOR

Selection of level for selected slot.

OFF Maximum attenuation

IEC/IEEE : SOUR:NADC : SLOT2 : LEV OFF
FULL The level corresponds to the value indicated on

the SMIQ LEVEL display.

IEC/IEEE  :3QUR:NADC:SLOTZ:LEV FULL
ATTEN The level is reduced by the value set under

SLOT ATTENUATION.
IEC/AEEE : SOUR:NADC: SLOT2:LEV ATT

Resets the subsequent parameters (o the factory-set values.
IEC/IEEE-bus command : SOUR :NWADC:SLOT8 PRES

Dispiay of data contents in the 6 bit data field "Guard” in
hexadecimal form.

Display of data contents in the 6 bit data field "Ramp”.

2.153 E-8



Digital Standard NADC

SMIQ

(SELECT SLOT..) SYNC

UPLINK SHORT
(UPLINK ONLY)
D
V,W.X, ¥
G2
www.valuettontics.com

Input value for the sync word in hexadecimal form.
Depending on the selected slot, the following sync words are
predefined according to the NADC standard:

SLOT 1 AYIDE4A
SLOT 2 BOD127A
SLOT3 C7E3C0C
SLOT 4 3420383
SLOT 5 13E23D1
SLOT 6 DC2ECLD
IECAEEE-bus PSOURINADC: SROTZ: SYNC AQ1EE4A

Input vaiue for the 12 bit "Coded digital verffication color
cote” field in hexadecimal form. SMIQ does not perform any
coding but directly accepts the input data. 013 hex. is presel.
This corresponds to a vatue of 1 for the uncoded colour code
DvCC.

IEC/IEEE-bus {SOUR:NADC: SLOT2 : COVC #HFEF

Display of data contens of other data flelds that are
predefined by the NADC standard.

Dispiay of data contents in the second "Guard™ in
hexadecimal form.
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214 Digital Standard PDC

With the options Modulation Coder {(SMIQB10) and Data Generator (SMIQB11} provided, modulation
signals according to the Japanese PDC standard' can be generated. PDC is a TDMA standard for
celtular mobile radio networks.

SMIQ can generaie both the transmit signal of a base station (BS) and the transmit signal of a mobile
station (MS). Transmission from BS to MS is called "downiink”, "uplink” being used for transmission in
the opposite direction.

Fach TDMA frame consists of 6 siots. The 6 slots can be configured for both fudl rate and half rate
mode. For ha¥f rate, the data content for each of the 6 slots can be defined separately by means of a
slot editor whereas in the full rate mode 2 slots for example siot 1 and 4 are combined in a frame. The
settings for the first slot are then automatically used for the assigned second siot. Each slot can be
switched on or off. Moreover, a defined intermediate level can be set for uplink siots.

A burst type has 1o be defined to configure a siot. The foliowing burst types can be selected:

e TCH a traffic channel burst with a different structure for uplink and downlink,
+ SYNC a burst type for simulation of a sync channei,
« VOX a burst type which is only available in uplink for simulating a communication channe!

in speech intervals,

» ALL_DATA burst type for test purposes with freely programmable data contents in the selected
siot.

For TCH and VOX bursis, SMIQ supporis the generation of superframes with a length of 18 frames.
The frame position of the so-called "housekeeping channel” RCH can be set in the superframe.
According to the standard, the beginning of the superframe is marked by a special sync word in the
SYNC data field of the first siot.

The following internal modulation sources are avallabia:
« different PRBS generators with a sequence length between 2°-1 and 2°°-1 and
s data lists, ie freely programmable data sequences from the data generator memaory.

For generating the PDC signals, SMIQ inserts the modulation data continuously {in real ime} into the
selected slots. Using a digital signal processor the data generafor generates a data sequence with
modulation data and control signals for envelope control.

The data generator in SMIQ generates a data stream which is converted into 1Q signals in the
modulation coder. According to the PDC standard, the modulation type is w4 DQPSK at a symbol rate
of 21 ksymbol/s and VCOS filtering. Symbo! rate and filtering can be changed in SMIQ.

1 Personal Digital Cellular Telasomnmnication System, RCHR STD-27 O
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2.14.1 Sync and Trigger Signals

The data generator generates a data sequence with modulation data, controf signals for envelope
control, and synchronization signals.

When TRIGGER MODE AUTO is selected, the PDC signal generation is started automatically,

This start can alse be activated by an external trigger signat (TRIGGER MODE ARMED_AUTO) which
altows a synchronous sequence for BER measurements {o be carried cut on receivers.

A trigger signal can be fed via the TRIGIN input at connector PAR DATA. The active slope of a trigger
signal applied there executes a trigger event.

PDC signal genergtion at a frame or a super frame limit is started after a trigger event. Data from data
lists are inserted into the selected slots starting from the first bit. PRBS generators start with the set
inifialization status.

Signal generation either starts immasdiately after the active slope of the trigger signal or after a settable
number of symbols (EXT TRIGGER DELAY). Retriggering {RETRIG) can be inhibited for a settable
number of symbols (EXT RETRIGGER INHIBIT).

A trigger event can be executed manually or via the IEC/AEEE bus using EXECUTE TRIGGER.
When a trigger event is execuled, a trigger signal is ouiput at the TRIGOUT 3 output of SMIQ.

SMICQ also generates the following sync signals:

+ aframe clock ai TRIGOUT 1 output,

» aframe or multiframe clock at TRIGOUT 2 output with settable position in the frame,
+ the symbat clock and the bit clock.

A ciock synthesizer on the modulation coder generates the symbol clock and the bit clock in SMIQ. All
the clock signals are synchronized to the 10-MHz reference of SMIQ. The symbol clock is available at
connector SYMBOL CLOCK and the bit clock at connector BIT CLOCK. W required, the clock
synthesizer in SMIQ can be synchronized to an external symbel or bit clock.

The clock signal is selectad in the menu via CLOCK-CLOCK SOURCE EXT.

To allow for a trouble-free synchronization of the clock synthesizer first apply the exiernal clock and set
the correct gymbol rate at SMIQ. Then switch CLOCK SOURCE from INT to EXT.

Note:  The sef symbol rate should not differ by more than 1% from the symbol rate of the external
signal.
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2.14.2 PN Generators as Internal Data Source

independent PN generators (Pseudo Noise) can be selectad for each slot as data source for data fields
DATA, SACCH, RCH and Sl. These PN generators provide pseudo-random bit sequences of different
length or period. That is why they are aiso called PRBS generglors (Pseudo Random Binary Sequence).
Data sequences are sequences of maximum length which are generated by means of feedback shiit
registers.

The following figure gives an example of a 9 bit generator with feedbacks after register 4 and 0 (ouiput).

EXOR

18] g 8 I 0 g 0 K K 0

The pseudo-random sequence of a PRBS generator is clearly defined by the number of registers and
the feedback. The foliowing table describes all PRBS generators available:

Table 2-18 PRBS generators for PDC

PRBS generator Length in bits Feedback after

g bit 2 f =511 Register 4, 0

11 bit 2" .1 =2047 Register 2, 0

15 it 2" 4 = 32767 Register 1,0

16 bit 2™ 1 = 65535 Register 5,3, 2,0

20 bit 2® 11048575 | Register3, 0

21 bit 22! .1 = 2097151 Register 2, 0

23 bit 2% .1 280868607 | Register 5,0
PN generators PNG,11,15,20 and PN23 are configured according to CCH T Rec. 0.151/152/153. The
output sequence is inverted for generators PN15 and PN23.
The start value of the PN generators is different in the slots and equals

startvalue = 1+ 14hex x slotnumber

Example: PN2 generator in siot 1 with start value 15hex = 10101 binary.

EXOR[Z
E - o

The resuliing output sequence is 10101000000101001020111148610 ete.
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2.14.3 Lists as internal Data Source

A freely programmable memory on the data generator serves as internal data source for the data fields
of the slots. The data are managed in so-cailed lists. A list editor allows to select, copy, modify and
delete data lists (DATA LIST).

The list editor is available via menu DIGITAL-MOD - SQURCE. ...

2.14.4 External Modulation Data

External data can (only) be applied via the SERDATA interface. A selection of SERDATA as data
source is only possible for a singie data field of a slot. For further information on the characteristics of -
the SERDATA interface see Annex A.

To ensure that the external data bits are assigned to specific positions in the data field of the selected
slot and that they are reproducible, the butter of the R5-232 transmitter and receiver has {o be deleted.
A triggered start has to follow.

The following setting sequence is reguired in the DIGITAL STR - PDC menu:

1. Carry out desired settings in mehu.

Select data source SERDATA for the data field of the slot using SELECT S8L.OT - ...
Make connection to external data source, but do not yet start external data source,
Switch off digilal standard using STATE - OFF,

Set TRIGGER MODE ARMED_AUTO.
in this state, SMIQ is ready for raception, but discards data that are read in via SERDATA,

8. Switch on digital standard with STATE ON.

7. Start external data source.
The read-in data are written into the receiving buffer. Only i this buffer is filled can SMIQ reactio a
frigger event.

I

8. Activate frigger event. Signal generation is thus started at a frame limit. The first bit received via
SERDATA is put to the first bit position in the selacted data field.
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2.14.5 Menu DIGITAL STANDARD - PDC

Menu DIGITAL STD - PRC provides access to setftings for generating PDC signals.

Menu selection: DIGITAL STD - PDC

- 30.0 dem
« 274 dEm

& PREQUENCY
LEVEL
ANALCGE MOD
VECTOR MOD
DIGITAL MOD

UTILITIES

OFF | ON |
R/4DQPSK 2 b

* e

MODULATIOH. . .

TRIGGER MODE. ..
EXECUTE TRIGGER P
TRIGGEE. . .

CLOCE .

PORER RAMP CONTROL. ..
SLOT ATTENUATION

SAVE/RCL FRAME
LINK DIERECTION
RATE CONFIGURATION

SELECT SLOT

Fig. 2-80 Menu DIGITAL STD - PDC, SMIQ equipped with Modulation Coder SMIQB10 and Data
Generator SMIQB11

STATE

MODULATION...

Switch on/off of Digital Standard PDC medulation. Vector Modulation or Digital
Modulation wilt be switched off automaticaily.

IEC/IEEE-bus command SOUR:PDC:STAT ON

Opens a window for setting the modulation parameters.

= 30.0 dBm
274 am

FAEQUENCY
LEVEL
ANALOG MOD
YECTOR MOD
IGITAL MOD
DYGITAL STD|
o R
SWEEP
LIST
MEM SEQ
UTILITIES

HADC

SET TC STANDARD »
MODULATION TY?E
SYMEQL HRATE
FILTER TYPE...
ROLL OFF FACTOR
FILTER MODE

PHE
1585

MODULATION. ..
TRIGGER MOLDE. .
EXECUTE TREIGGE
TRIGGER. . . .
CLCCEK. ..

#/4 DOPSK 2 b/sym

| LOW_ACP
POWER RRMF COM rog DISTORTION MODE :
LOT ATTENUATL

o
v)

ICH

Fig. 2-91 Menu DIGITAL STD - PDC - MODULATION. .., SMIQ equipped with Modulation Coder
SMIQB10 and Data Generator SMIQB11
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(MODRULATION...) SETTO Sets the subseguent modulation paramaters to the
STANDARD P values predefined by the standard.

MODULATION TYPE  Displays the moduiation type.

SYMBOL RATE fnput value for the symbol ¢lock. 21 ksymbol/s are
presset,

HEC/EEE-bus SOUR:PDC:SRAT 21.1KHE

FILTER Selection of baseband filter,
A selection between Nyqguist filters COS and
SQRCOS is possible.

IEC/NEEE-bus SQUR:PDC:FILT:TYPE COS

ROLL OFF FACTOR  input value for the roli-off factor.
{EC/IEEE-bus SOUR:PDC:FILT:PAR §.5%1

FILYTER MODE Selaction of filter mode.

LOW_ACP Filter for minimum Adjacent Channel
Power,

EC SOUR:PRC:FILT:MODE LACP
LOW _EVM Filter for minimum vector error,
{EC :S0OUR:PDC:FILT MODE LEVM

.OW DISTORTION Switch on/off of low-distortion mode..
After switch-on, the level of the I baseband signals
is reduced by 3 dB. In some cases, this might reduce
undesired intermogulation products. OFF is normally
the more favourable setting.

IEC/IEEE-bus command SOUR:BDC:LDIS OFF

TRIGGER MODE...  Opens a window for selecting the trigger mode.

AUTO The PDC signals are continuously transmitted in the
activaied slots.
IEC/IEEE-bus 1 SOUR: PDC: SEQ AUTO

AETRICG The PDC signals are continuously transmitted in the
activated slots. A trigger event causes a restart.
IEC/IEEE-bus :80UR:PDC: SEQ RETR

ARMED_AUTO The PDC signal generation does not start until a

trigger event has occurred. The unit then
automatically switchas over to the AUTO mode and
can no longer be triggered.

IEC/IEEE-busg :S0UR:PDC: SEQ AAUT

ARMED_RETRIG The PDGC sighal generation does not start until a
trigger event has occurred. The unit then
automatically switches over to the RETRIG mode.
Each new trigger event causes a resiar.

IECAEEE-bus i SOUR:PDC: SEQ ARET
EXECUTE Executes a trigger even to start the PDC signal generation.
TRIGGER » IECAEEE-bus command :TRIG:DM TMM
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TRIGGER...

Opens a window for selecting the trigger source, for configuring the rigger
output signals and for setting the time delay of an external trigger signal.

100. 000 000 0 =

- 300 dBnm

- FREQUENCY
: LEVEL
| ANALOG MOD
ECTOR MOD
GITAL MOD
s

¥ UTILITIES

R

{TRIGGER...}

www.valueteonics.com

-
i STATE

MODULATION.
TRIGGSER MODY
EXECUTE TRIJ
[TRIGGER. . .
CLGCK ...

POWER RAMP ¢

¥ 31L0OT ATTENUZ

TRIGGER SOURCE
EXT TRIGGER DELAY
EXT RETRIGGER INAIBIT Symb

TRIGGER OUTZ DELAY Symrb
TRIGGER OUTZ PERICD 1 Frames

TRIGGER SOURCE

EXT TRIGGER
DELAY

EXT RETRIGGER
INHIBIT

Fig. 2-92  Menu DIGITAL STD - PDC_TRIGGER..., SMIQ equipped with Modulation Coder SMIGB10
and Data Generator SMIQB11

Selection of trigger source,

EXT The PDC signat generation is started by the
active slope of an external trigger signal.
The potarity, the trigger threshoid and the
input resistance of the TRIGIN input can be
modified in menu DIGITAL MOD - EXT

INPUTS.

INT A trigger event ig executed by EXECUTE
TRIGGER M.

IEC/EEE-bus AOUR:PDC:TRIG: SQUR EXT

Setting the number of symbols by which an external
trigger signal is deiayed before it starts the PDC
signal generation.

This is used for sefiing the time synchronization
between the SMIQ and the DUT.

IEC/IEEE-Dus SOUR:POC:TRIG:DEL 3

Setting the number of symbols for which a restart is
inhibited after a trigger event,

With TRIGGER MODE RETRIG selected, each new -
trigger signal restarts the PDC signal generation.
This restart can be inhibited for the enterad number
of symbaols,

Exampie:

The entry of 1000 symbols causes new trigger
signals to be ignored for the duration of 1000 sym-
bols after a trigger event

IECAEEE-bus SOUR:PDC:TRIG: INH 1000
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{TRKGGER..) TRIGGER OQUT 2 input value of deiay of trigger signal at TRIGOUT 2
DELAY output compared with beginning of frame.
IEC/EEE-bus SOUR: POC: TRIG:QUTP :DEL 2
TRIGGER QUT2 input value of output signal period at TRIGOUT 2
PERIOD output given in frames.
{EC/AEEE-bus  SOUR:PRC: TRIG:QUTP:PER 1
CLOCK... Opens a window for selecting the clock source and for setting a delay.

FREQUERCY " H i STATE

LEVEL

ANALOG MOD
YVECTOR MOD

MODULATION.
TRIGGER MODE
ERECUTE TRIG

DIGITAL MOD ST

LF CUTFUT
SHEEP
LIST

MEM SEQ
JTILITIES

Fig. 293  Menu DIGITAL STD - PDC - CL.OCK..., SMIQ equipped with Modulation Coder SMIQB10
and Data Generator SMIQB11

e

CLOCK SOURCE Selection of clock source.
INT SMIQ uses internally generated clock signals.

EXT  An external symbol clock or bit clock is fed in at
connectors SYMBOL CLOCK or BIT CLOCK. The
clock synthesizer on the moduiation coder is
synchronized {o this clock.

The symbol rate has 1o be set with an accuracy of
+ 1 %.

The polarity, the trigger threshold and the input
registance of the clock inputs can be modified in
menu DIGITAL MOD - EXT INPUTS.

IECAEEE-bus command SOUR:PDC:CLOC: SOUR INT

(CLOCK...)

MODE Selection of ciock for external clock signal.
SYMBOL.  The exiernal clock has to be a symbol clock,
BIT The external clock has to be a bit clock.

IEC/EEE-bus command SOUR:PDC:CLOC: MODE SYMR
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{CLOCK...} DELAY Setling the delay of generated modulation signat to an
axternal clock.
This can be used, for example, for synchronization with a
second unit to achieve time synchronization between the
modutation signals of the two units.

{EC/AEEE-bus command SOUR:PDC:CLOC:DEL (.5

POWER RAMP Opens a window for setting the envelope control, especially for the rising and
CONTROL... faiting ramp at the beginning and end of a slof.

100. 000 000 0 =

FREQUENCY ; . STATE | SET DEFAULT p
LEVEL ¥ MODULATION i

LNALOG MOD " TRIGGER MOp] FAMP FUNCTICHM

VECTOR MOD % E¥BECUTE TR3i; RAMP DELAY
DIGITAL MOD gg TRIGGER. .. . RISE OFFSET
‘féiﬁ?ﬁi"'é’fiﬁ“} P CLOCK. . FALL OFFSET

e EnTRTE | Preerae

SWEED '

g LIST S——

MEM SEQ
TILITIES ! :

%

Fig. 2-94  Menu DIGITAL STD - PDC - POWER RAMP CONTROL.... , SMIQ equipped with
Modulation Coder SMIQB10 and Data Generator SMIQB11

{POWER RAMP SET DEFAULT » Resets the subsequent parameters o the factory-set
CONTROL...) vaiues,
IECAEEE-DUS ; SOUR: PDC: PRAM: PRES

RAMP TIME input value for the rise and fall time of the envelope
at the beginning or end of a slot. The time is setin
units of symbol period.

IEC/AEEE-bus SOUR:PDC: BPRAM: TIME 0.25

RAMP FUNCTION Seiection of shape of rising and falling ramp for
envelope control.

LIN Linear ramp tunction.

COos Cosine function. A more favourabie
spectrum than that of the LIN function is
ohiained.

IEC/IEEE-bus  SOUR:pDC: PRAM: SHAP LIN

RAMP DELAY input vaiue for a shift of the envelope characteristic
o the modulated signal. A positive value causes a
detay of the envelope. The values are sei in the unils
of the symbol length.

IEC/IEEE-bUs  SOUR:PDCPRAM:DEL 0.1
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{POWER RAMP RISE OFFSET Input value for a positive or negative offset of the
CONTROL...) rising ramp of the envelope af the beginning of a slot.
IECNEEE-bus SOUR:PDC: PRAM:ROFF -1
FALL OFFSET Input value for a positive or negative offset of the
falling ramp of the envelcpe at the end of a siof.
IECAEEE-bus SOUR:PDC: PRAM: LOFF 1
SLOT ATTENUATION Input value for the level reduction in dB of all active slots whose SLOT LEVEL
was set to ATTEN. Menu SELECT SLOT allows the slots to be determined
whose level is to be reduced.
IEC/IEEE-bus command SOUR:PDC:SLOT:ATT 15 DB
SAVE/RCL FRAME...

Opens a window for saving and loading a frame configuration. Loading a
frame affects all parameters that can be set under SELECT SLOT.

100. 000 000 0 -

R el GEY BREDEFINDEL FRAME ...
KECUTE TrI(q REFCALL FRAME. ..
RIGGER. . .. SAVE FEAME. ..

LOCK. . . DELETE FRAME. ..

OWER BAMFE
LOT ATTENUZ

FREQUENCY
LEVEL
ANALCG MOD
VECTOR MOD
DIGITAL MAOD
DPIGITAL STD

¥ UTILITIES

& T

Fig. 2-95

Menu DIGITAL STD - PDC - SAVE/RCL FRAME, SMIQ eguipped with Modulation Coder
SMIQB10 and Data Generator SMIQB11

(SAVE/RCL FRAME...) GET PREDEFINED
FRAME...

Loads a faciory-set frame configuration.

DN_TCH Downlink traffic channeis in all slots.
UPQ_TCH  Uplink traffic channels in siot 0

[EEE  SOUR:PDC:FLIS:PRED:LOAD "dn_tch”

l.oads a frame configuration saved by the user.

RECALL FRAME...

IEC/IEEE-bus  SCUR:PDC:FLIS:LOAD “"name”
SAVE FRAME... Saves a user-defined frame configuration.

IECHAEEE-bugs  SOUR:PDC:FLIS:S3TOR "name"
DELETE FRAME... Deletes a frame configuration saved by the user.

IECAEEE-bus SOUR:PDC:FLIS:DEL "name"
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LINK DIRECTION Selection between UPLINK and DOWNLINK. Depending on the selection,
differant burst types are offered under SELECT SLOT.
IEC/IEEE-bus command SQUR:POC: LINK UP
BATE Opens a window for determining which slots in the frame are {c be configured
CONFIGURATION...  as half-rate and full-rate channels, Full-rate channels occupy two slots in a
frame, the second siot is fully determined by the configuration of the first siot.
The following eight combinalions can be selected:
Selection Fuil-rate slots Hali-rate siots
ALL HALF keing 0.1,2,3,4,5
FULL 1 0+3 1,2, 4,5
FULL 2 1+4 0,285
FULL 3 2+5 0,134
at 142 Ox3andt+4 215
FULL 143 O0+3and2+5 1.4
FULL 2+3 1+4and2+5 0,3
ALL FULL 0+3and1+4and2+5 none
IEC/NEEE-bus command SOUR:PDC:RCON ZHAL
SELECT SLOT... Selection of one of 6 possible slots. The number depends on the setting under

www.valuetsonics.com

RATE CONFIGURATION. When selecting the slot, a window is opened in
which the data contents helonging to this slof can be defined. The content of
the window depends on whether an UPLINK or DOWNLINK was selected
under LINK DIRECTION.

Note: If the cursor is placed onto a slot in the diagram, it may be swilched on
and off by pressing one of the unit keys (foggle funciion).
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Selection: BURST TYPE = TCH
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Fig. 2-96  Menu DIGITAL STD - PDC - SELECT SLOT, LINK DIRECTION DOWNLINK, SMIQ
equipped with Modulation Coder SMIQB10 and Data Generator SMIGQB11

(SELECT SLOT...) BURSTTYPE Seiection of burst type used to configure the selected slot.

TCH . TCH Traffic channel burst
IEC/IEEE-bus SOURPDC: SLOT2 : TYPE TCH
SLOT LEVEL Selection of level for selected siot.
(UPLINK only) OFF Maximum attenuation
IEC/IEEE P SOUR:PDC: SLOT2 1 LEV OFF
FULL The level corresponds to the vaiue indicatsd on
the SMIQ |LEVEL display.

IEC/NEEE CSOQUR:PDRC: SLOT2: LEV FULL

ATTEN The level is reduced by the value set under
SLOT ATTENUATION.

IEC/IEEE s0UR:PDC:SLOT2:LEV ATT
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(SELECT SLOT..)
TCH

BURST STATE
(DOWNLINK only)

SET DEFAULT P

SCHAMBLE

SCRAMELE
START

SUPERFRAME

RCH POSITION

DATA
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Substitute for parameater SLOT LEVEL for downlink.

ON The burst contents defined in the data fields are
sent in the selected slot.
{EC/IEEE-bus :S50UR:PDC:SROT2:LEV FULL
OFF Only 1s wili be sent.
{EC/AEEE-bus :S0QUR:PDC:SLOTZ:LEV OFF

Parameter SLOT LEVEL is omitted since the NADC base
station in downlink always sends with the same power in
each slot.

Resets the subsequent parameters io the factory-set values.
IEC/IEEE-bus command SOUR:PRC: SLOTS: PRES

Switch onfoff of scrambling function. Scrambling with the
continuous scramble sequence from a PN9 generator is
applied 1o the data fields DATA, SF, and SACCH.

IECAEEE-bus SOUR:PDC:SLOTZ: SCR:STAT ON

9 bit input value for initializing the scrambie PNS generator in
hexadecimal form. The value © is not permissible, 1 is
preset. The input field is only displayed i SCRAMBLE is
switched on.

IEC/IEEE-bus SOUR:PBC:SLOTZ: SCR:STAR #H12
Switch on/off of the superframe generation. 18 frames form a
superframe. i SUPERFRAME is switched on, RCH data
instead of SACCH data will be sent in 2 slots. The first of the
wo RCH blocks is fixed in the first siot of the superframe,
the position of the second can be set.

IEC/IEEE-bus SOUR:PDC:SLOTZ:3FR:STAT QN

Input value for the position of the second RCH block. The
input field is only displayed if SUPERFRAME is switched on.

IEC/NEEE-bus SOUR:PECSLOTZ : SFR:RCHP 10

Display of data contents in the 4 bit data field "RAMP" in
hexadecimal form.

Input value of the 2 bit daia fisld "Preamble”.
IEC/IEEE-bus SOUR:PDC:SLOTZ :PRE #H1

Selection of data source for DATA fields. These fields are
regarded as a continucus field, e a pseudo-random
sequence is fully continued from one DATA field to the next.
The following data sources are available:

FPN.. PRBS data according to CCITT with periods

between 2°1 and 271,

IECG/AEEE  :S0UR:PDC:SLOT3:DATA PH1S
DLIST Data from a programmable data list.

[ECAEEE  :30UR:PDC:SLOTI:DATA DLIS
SERDATA Data from data input SER DATA.

IECAEEE  :SQUR:PDC:SLOT3:DATA SDAT
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(SELECT SLOT..) SYNC

TCH
SYNC2
cC
' SF
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Input value for the 20 bit sync word in hexadecimal form.
Depending on the selected siot the LINK DIRECTION, the
following sync words are predefined according to the PRC
standarg:

Siot No. Downlink Sync Word Uplink Sync Word
0 87448 78584
1 20236 B2DCS
2 81D75 7E28A
3 AS4EA beB15
4 5164C AESB3
5 4D90E B2621

According {o the standard, the sync words of the uplink are
the inverted sync words of the downlink.

IEC/IEEE-bus SOUR:PDC:SLOT2 : 5YNC #HE2DCR

input value for the 20 bit sync word in the first slot of a
superframe in hexadecimal form. This sync word marks the
beginning of the superframe. The input field is only displayed
if SUPERFRAME is switched on. Depending on the selecied
slot and the LINK DIRECTION, the following sync words are
predefined according to the PDC standard:

Slot No. Downiink Syncz Word Liplink Sync2 Word
0 31BAF CE450
1 1E56F E1AS0
2 E7i2C 18ED3
3 FBC1F C43E0
4 8279E 70861
5 38908 576F7

According to the standard, the sync words of the uplink are
the inverted sync words of the downlink.

IEC/IEEE-bus SCUR:PDC:5LOTZ : SYNC #BEZASG

Input value of the 8 bit data field " Color code .
IEC/|IEEE-bus command SOUR: PDC: SLOT2:CCOD $HFE

Input value of the data field " Steal Flag ".
IECAREE-bus command SOUR:PDC:SLOTZ:SF #HO
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(SELECT SLOT...) SACCH

TCH
RCH
G
{UFLINK only)
www.valuetsonics.com

Selection of data source for SACCH field (Slow Associated
Cantirol Channel).

PN.. PRBES data accordmg to CCITT with periods
between 2%t and 2%

[EC/IEEE  :SQUR:PDC:SLOT3:5ACC PN15
DLIST Data from a programmable data kst

[ECAEEE  :S0UR:PDC:SLOTI:5ACC DLIS
SERDATA Data from data input SER DATA.

IECAEEE  :5CQUR:PDC; SLOT2: 3ACC SDAT

Selection of data source for the RCH data field. RCH data
replace SACCH data in certain slots of a superframe. The
input field is only displayed if SUPERFRAME is switched on.

PN.. PRBS data accordlng to CCITT with periods
between 2°-1 and 2%°-1,

{EC/AEEE  :SOUR:PDC:SLOT3:RCH BNLG
DLIST Data from a programmable data list.

[EC/AEEE  :30UR:PDC:SLOT3:RCH DLIS
SERDATA Data from data input SER DATA.

IECAEEE  :SCUR:PDC:SLOT3:RCH SDAT

Display of data content in the 6 bit "Guard” field in hexa-
decimal form.
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Selection: BURST TYPE = ALL_DATA
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Fig. 2-97  Menu DIGITAL STD - PDC - SELECT SLOT, LINK DIRECTION = DOWNLINK, SMIQ
equipped with Modulation Coder SMIQB10 and Data Generator SMIQB11

(SELECT SLOT...) BURSTTYPE Selection of burst type used fo configure the selacted slot.

ALL_DATA ALL DATA Burst type for testing with freely programmable
data contenis

IEC/AEEE-bus command SOUR:PDC: SLOTZ : TYPE ADAT

SLOT LEVEL Selection of level for selecied slot.
(UPLINK onty) OFF Maximum attenuation
IECAEEE : SOUR:PDC: SLOT2 : LEV QFF
FULL The level corresponds to the value indicated on
the SMIQ LEVEL display.

IEC/IEEE FSOUR:PDC: SLOT2 : LEV FULL

ATTEN The level is reduced by the value set under
SLOT ATTENUATION.

IEC/IEEE : SOUR:PDC:SLOTZ : LEV ATT

BURST STATE Substitute for parameter SLOT LEVEL for downlink.

(DOWNLINK only) N The burst contents defined in the data fields are
sent in the selected siot.

IEC/IEEE-bus :SOUR:PDC:S1QTZ2: LEV FULL
OFF Only 1s will be sent.
IEC/EEE-bus :SCUR:PDC.SLOT2 :LEV OFF

Parameter SLOT LEVEL is omitted since the NADC base
station in downlink always sends with the same power in
each slot.
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SMIQ
(SELECT SL.OT..., R
ALL DATA (UPLINK oniy)
G
{(UPLINK only)
DATA
www.valuettonics.com

Display of data contents in the 6 bif daia field "Ramp” in
hexadecimal form..

Display of data contents in the 6 bit data field "Guard™ in
hexadecimal form,

Selection of data source for DATA fields. These fields are
regarded as a contnucys field, is a pseudo-random
sequence is fully continued from one DATA field to the next.
The following data sources are available:

PN..

DLIST

SERDATA

2.7

PRBS data according 1o CCITT with periods
between 2°-1 and 2°°-1.

IECAEEE  :80UR:PDC:SLOT3:DATA PN15
Data from a programmahie data list.

IEC/AEEE  :SOUR:PDC: SLOT3:DATA DLIS
Data from data input SER DATA.

IEC/IEEE  :SQUR:PDC:SLOT3:DATA SDAT
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Selection: BURST TYPE = SYNC
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Fig. 2-98  Menu DIGITAL STD - PDC - SELECT SLOT, LINK DIRECTION = DOWNLINK SMIQ
eguipped with Modutation Coder SMIQB10 and Data Generator SMIQB11

{SELECT SLQT...) BURSTTYPE Selection of burst type used to configure the selecied sipt.
SYNC SHORT  Shortened Burst
IEC/IEEE-bus command SOUR:PDC:SLOTZ  TYPE SYNC

SLOT LEVEL Selection of level for selected slot.
{UPLINK only) OFF Maximurn atienuation
IEC/IEEE (SOUR:PDC: SLOT2 ( LEV OFF
FULL The level corresponds o the vaiue indicaied on
the SMIQ LEVEL dispiay.

IECAEEE : 80UR:PDC: 8LOT2:LEV FULL

ATTEN The level is reduced by the value set under
SLOT ATTENUATION,

{EC/EEE : 30UR:PDC: SLOTZ : LEV ATT

BURST STATE Substitute for parameter SLOT LEVEL for downlink.

(DOWNLINK only}  ON The burst contenis defined in the data fields are
gent in the selected siot.

IEC/AEEE-bus : SOUR:2DC: SLOTZ : LEV PULL
QOFF Ondy 15 will be sent.
{EC/IEEE-bUs :80UR:PDC:SLOT2:LEV OFF

Parameter SLOT LEVEL is omitted since the NADC base
station in downlink aiways sends with the same power in
gach slot,

SET DEFAULT ® Resets the subsequent parameters 10 the faciory-set values.
IECAEEE-bus commangd SOUR:PDC:SLOTS PRES
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(SELECT SL.OT...} G Display of data contents in the 54 bit data field "Guard" in
SYNC {UPLINK only) hexadecimal form.
The field is only displayed with link direction UPLINK
selected.
R Display of data comtents in the 6 bit data field "Ramp”.
P input value of the data field "Preamble” in hexadecimal

torm. The length of the field is 48 bit with link direction =
UPLINK, and 102 bit with DOWNLINK

IEC/HEEE-bus command SQUR:PDC: SLOTZ :PRE #HFF

SYNC Input value for the 32 bit sync word in hexadecimal form.
Depending on the selected slot and the link direction, the
following sync words are predefined according to the PDC

standard:
Siot No, Downlink Sync Word Upiink Sync Word
0 2F84D068 DO682Fa4
1 1D4EE2B1 E2B11D4E
2 7O18BFES 8FEQ7016
3 83627CAD 7CADS352
4 3678C887 6873678
5 48888727 B72748D8

According to the standard, the sync words of the uplink are
the inverted sync words of the downlink.

IEG/IEEE-bus SOUR:POC: SLOTZ: SYNC #EBEZB11D4F

Si Selection of data source for "Sync information” field. The
data in each of the three Si tields are identical

PN.. PRBS data according to CCITT with periods
between 2°-1 and 21,

IEC/IEEE SOUR:PDC:SLOTZ: SCUR:SI PN15
DLIST Data from a programmable data list.

IEC/IEEE  SOUR:PDC:SLOTZ:80UR:SI DLIS
SERDATA Data from data input SER DATA.

{EC/IEEE  SOUR:PDC:SLOTZ:S0UR: SI SDAT

Q Display of the tail bits,

PO Input value for the 78 bit "Postamble” field in hexadecimal
(DOWNLINK only}  form.

EEC/IEEE-bus command  SCUR:PDC:SLOTZ2:POST #HFRF

G2 Display of data contents in the 78 bit "Guard” field in
{UPLINK only) hexadecimal form at the end of the siot.
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Selection: BURST TYPE = VOX (only available with LINK DIRECTION = UPLINK}
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Fig. 2-0¢  Menu DIGITAL 8TD - PDC - SELECT SLOT, SMIQ equipped with Modulation Coder
SMIQB10 and Data Generator SMIQB11

{SELECT SLOT..) BURST TYPE Selection of burst type used to configure the selected slot.
VOX VOX is only available with LINK DIRECTION = UPLINK
(UPLINK ONLY) selected.

VOX VOX burst

tEC/IEEE-bus command  SOUR:PDC; SLCT2:TYRE VOX

SLOT LEVEL Selection of level for selected slot.
OFF Maximum attenuation
{EC/IEEE :SOUR:PDC: SLOT2 : LEV OFF
FULL The level corresponds to the value indicated on
- the SMIQ LEVEL display.
IEGAEEE (SOUR:PDC: SLOTZ: LEV FULL
ATTEN The level is reduced by the value set under
SLOT ATTENUATION. '
{EC/IEEE :SOUR:PDC: SLOT2 : LEV ATT

SET DEFAULT ™ Resets the subsequent parameters to the factory-set vaiues.
{EC/IEEE-bus command SQUR:PDRC: SLOTE PRES
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(SELECT SLOT...} SCRAMBLE
VOX
(UPLINIK ONLY}

SCRANBLE
START

SUPERFRAME

RCH POSITION

SYNC
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Switch on/off of scrambling function. Scrambiing with the
continuous scramble sequence from a PN9 generator is
applied to the data fields SF and SACCH.

IECAEEE-bus SCOUR:FDC:SLOTZ : S5CR: STAT ON

9 bit input value for initializing the scramble PN9 generator in
hexadecimal form. The value (¢ is not permissibie, 1 is
praset. The input field is only displayed if SCRAMBLE is
switched on.

IEC/IEEE-bus SGUR:PDC: SLOTZ : SCR: STAR #HZ

Switch on/off of the superframs generation. 18 frames form a
superframe. |f SUPERFRAME is swiiched on, RCH data
instead of SACCH data will be sent in 2 slots. The first of the
iwo RCH blocks is fixed in the first siot of the supetframe,
the position of the second can be set.

IECAEEE-bus S5CUR:FDC: 5L.OTZ2 : 5FR:5TAT ON

inpui value for the peosition of the second RCH biock. The
input field is only displayed if SUPERFRAME s switched on.

{EC/IEEE-bus SOUR:PDC: SLOTZ2: &FR:RCEE 10

Display of data contents in the 108 bit "Guard” field at the
peginning of the slot in hexadecimal form.

Digptay of data contents in the 4 bit data field "BAMP" in
hexadecimal form.

Input value of the 26 hit data fieid "Preamble”.
IECAEEE-bus command SOUR:PDC: SLOT2 :PRE #HFF

Input value for the 20 bit sync word in hexadecimal form.
Depending on the selected slot, the following sync words are
predefined according to the PDC standard:

Siot No. VOX Sync Word

0 78584

62000

TE28A

56815

AEOB3

D} | O3 NI} —

Bz2621

IECAEEE-bus SOUR:PDC: SLOTZ: SYNC #H720CO
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SMIQ

(SELECT SLOT...) SYNC2
VOX
(UPLINK ONLY)

CC

SF

SACCH

RCH

G2

www.valuetsonics.com

input value for the 20 bit sync word in the first slot of a
superframe in hexadecimal form. This sync word marks the
beginning of a superframe. The input fieid is only displayed i
SUPERFRAME is switched on. Depending on the selected
slot, the following sync words are predefined according to the
PDC standard:

Slot No. VOX SyncZ2 Word
g CE450
1 E1A90
2 1BED3
3 043E0
4 7D861

[EC/AEEE-bus command SOUR:PHC: SLOTZ : SYNC E1A9L

input value of the 8 bit data field " Color code ".
IEC/EEE-Dus command SCUR:PDC: SLOTZ : CCOL #HFF

Input value of the data field ™ Steal Flag ",
IEC/IEEE-bus commarntd SOUR:BDC: SLOT2: 8F #HO

Selection of daia source for SACCH field (Slow Associated
Control Channel).

PN.. PRBS data according to CCITT with periods
between 2°-1 and 2%°-1.

{EC/AEEE  :S0UR:PDC:SLOT3:SACC PNLS
DLIST Data from a programmable data list.

IEGAEEE  :SQUR:PDC:SLOT3:SACC DLIS
SERDATA Data from data input SER DATA,

IECHNEEE  :SCUR:PDC: SLOTI: SACC SDAT

Selection of data source for the RCH data field. RCH data
replace SBACCH data in certain slots of a superframe. The
input field is only displaved if SUPERFRAME is switched on.

PN.. PRBS data according to CCITY with periods
between 2°-1 and 2°°-1.

IEC/IEEE SOUR:PDC:SLOT3: SCUR:RCH BNS
DLIST Data from a programmabie data list.

IEC/IEEE SOUR:PDC:SLOT3:SOUR:(RCH DLIS
SERDATA Data from data input SER DATA.

IEC/AEEE SOUR: PRC:SLOT3I: SOUR:RCH SDAT

Display of data contents in the 118 bit "Guard" field at the
end of the slot in hexadecimal form. The field is only
displayed with LINK DIRECTION = UPLINK selected.
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2.15 Digital Standard GSM

With the options Modulation Coder {(SMIQB10} and Data Generator (SMIQB11) provided, modulation
signals aceording to the GSM standard an be generated. GSM is a TDMA standard for cellular mobile
radio networks used woridwide. SMIQ is suitable for use as a signal generator for all GSM types.

SMIQ can generate both the transmit signal of a base station (BS) and the transmit signal of a mobiie
station (MS). Transmission from BS to MS is called "downlink®, "uplink” being used for transmission in
the opposite direction.

Each TDMA frame consists of & slots. Each slot can be switched on or off separately. Moreover, a
defined intermediate level can be set.

A burst type has to be defined to configure a slot. The following burst types can be selected:
¢« NORM the so-cafied "normal burst”,

o DUMMY burst type with a defined data pattern according to GSM standard and

= ALL DATA burst type for test purposes with freely programmable data contents.

The following internal modulation sources are available:
« different PRBS generators with a sequence length between 2°-1 and 2°°-1 and
s data lists, ie freely programmable data sequences from the data generator memory.

For generating the GSM signals, SMIQ inserts the modulation data continuously (in real time) into the
selected slots. Using a digital signal processor the data generator generates a data sequence with
modulation data and control signals for envelope control,

The data generator in SMIQ generstes a data stream which is converted into IQ signals in the
modulation coder. According to the GSM standard, the modulation type is GMSK at a symbol rate of
270.833 ksymbol/s and Gauss filtering. The symboti rate can be changed in SMIQ. GFSK with adjustabie
frequency deviation can be used as a modulation type, ico.
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2.15.1 Sync and Trigger Signals

The data generator generates a data sequence with modulation data, control signals for envelope
contral, and synchronization signais,

When TRIGGER MCDE AUTO is selected, the GSM signal generation is startad automaticaily.

This start can also be activated by an external trigger signal (TRIGGER MODE ARMED_AUTO) which
allows a synchronous sequence for BER measurements to be carried out on receivers.

A trigger signal can be fed via the TRIGIN input at connector PAR DATA. The active slope of a trigger
signal applied there executes a trigger event.

GSM signal generation at a frame limit is started after a trigger event. Data from data lisis are inseried
inte the selected slots starting from the first bit. PRBS generators start with the set initialization status.

Signal generation either starts immedialely after the active slope of the trigger signal or after a settable
number of symbols (EXT TRIGGER DELAY). Retriggering (EXT RETRIG) can be inhibited for a settable
number of symbois (EXT RETRIGGER INHIBIT).

A trigger event can be executed manually using EXECUTE TRIGGER or via the IEC/IEEE bus.
When a trigger event is executed, a trigger signal is output at the TRIGOUT 2 output of SMIQ,

SMIQ also generates the following sync signals:

» aframe clock at TRIGOUT 1 output,

+ airame or multiframe clock at TRIGOUT 2 ocutput with settabie position in the frame,
= the symbol clock and the bit clock.

A clock synthesizer on the modulation coder generates the symbol clock and the bit clock in SMIQ. The
two clocks are identical for GSM. All the clock signals are synchronized 1o the 10-MHz reference of
SMICG. The bit clock is available at connector BIT CLOCK. [f reguirad, the clock synthesizer in SMIQ can
be synchronized to an externaf bit clock, '

The clock signal is selected in the menu via CLOCK-CLOCK SOURCE EXT.

To allow for a frouble-free synchronization of the clock synthesizer first apply the externat clock and set
the carrect symbol rate at SMIQ. Then switch CLOCK SOURCE fram INT to EXT.

Note:  The set symbol rate should not differ by more than 1% from the symbol rate of the external
signal,
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2.15.2 PN Generators as Internal Data Source

independent PN generators {Pseudo Noise) can be selected for each slot as data source for daia field
DATA. These PN generators provide pseudo-random bit sequences of different length or period. That is
why they are also called PRBS generators {Pseudo Random Binary Sequence).

Data sequences are sequences of maximum length which are generated by means of feedback shift
registers.

The following figure gives an example of a 9 bit generator with feedbacks after register 4 and O {output).

—= DATA

The pseudo-random sequence of a PRBS generator is clearly defined by the number of registers and
the feedback. The following {able describes all PRBS generators available:

Table 2-19 PRBS gsnerators for GSM

PRBS generator fength in bits Feedback after
9 bit 2* 1 =811 Register 4, ¢

11 bit 2" 1 =0047 Register 2, 0

15 bit 2'5.1 = 32767 Register 1, 0

18 bit 2'%.1 = 65535 Register 5,3, 2, 0
20 bt 22421048575 | Register3, 0

21 bit 22 1 = 2097151 Register 2, 0

23 bit 2% .1 = 8388607 | Register 5,0

PN generators PNG,11,15, 20 and PN23 are configured according to CCITT Ree. 0.151/152/153. The
output sequence is inverted for generators PN15 and PN23.

Tha start value of the PN generators is different in the slots and equals

startvalue = 1+ 14 hex x slotnumber

Exampie: PNS generator in giot 1 with start value 15hex = 10101 binary.

EXOR[T
ﬂ [©] I g i g 0 g K e

The resulting output seguence is 1010100000010100101011310010 etle.
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2.15.3 Lists as Internal Data Source

A freely programmable memory on the data generator serves as internal data source for the data fields
of the slots. The data are managed in so-called lists. A list editor allows to select, copy, modify and
delete data lists (DATA LIST).

The list editor is available via menu DIGITAL-MOD - SOURCE....

2.154 External Modulation Data

External data can {only) be applied via the SERDATA interface. A selection of SERDATA as data
source is only possible for a single data field of a slot. For further information on the characteristics of
the SERDATA interface see Annex A

To ensure that the exietnal data bits are assighed to specific positions in the data field of the selected
slot and that they are reproducible, the buffer of the RS-232 transmitter and receiver has to be deleted.
A iriggered start has to {ollow.

The following setting sequence is required in the PIGITAL STD - GSM menu:

1. Carry out desired settings in menu.

Select data source SERDATA for the daia field of the slot using SELECT SLOT - ...
Make connection to external data source, but do not yat start external data source.
Switch off digital standard using STATE - OFF.

Set TRIGGER MODE ARMED_AUTO.
In this state, SMIQ is ready for reception, but discards data that are read in via SERDATA.

6. Switch on digital standard with STATE ON.

7. Start external data source.
The read-in data are written into the receiving buffer. Only if this buffer is filled can SMIQ reactto a
trigger event.

AN ol

8. Activate trigger event. Signal generation is thus started at a frame limit. The first bif received via
SERDATA is put to the first bit position in the selected data fieid.
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2.15.5  Menu DIGITAL STANDARD - GSM

Menu DIGITAL STD - GSM provides access to seitings for generating GSM signals.
Menu selection: DIGITAL STD - GSM
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EXECUTE TRIGGER W

' DIGITAL MOD : TRIGGER. . . IRT
FETTAL ST AL P BT

L FTeuTeeT ¥ POWER RAMP CONTROL, ..

ESWEE? SLOT ATTENUATION 12.0 dB

. LIST

SAVE/RCL FRAME. ..
BELECT SLOT

.,
| .

B N S - B SO S - P S B
. . N “

" NORM ¢ wORM "¢ NORM > NORM > NORM . NORM .. NORM  NORM

: M PR p———

Fig. 2-100 Menu DIGITAL STD - GSM, SMIQ equipped with Modulation Coder SMIQB10 and Data
Generator SMIGB1

STATE Switch on/off of Digital Standard GSM moduiation. Vector Modulation or Digital
Maodutation will be switched off automatically.

IECAEEE-bus command SOUR:GSM:STAT ON

MODULATION... Opens a window for setting the modulation parameters.

-30.0 dBw
~30.0 dom

FREQUENCY PHS ; ' R SET TC STANDARD W
. LEVEL I595 ool I
NADC 'TRIGGER MODE .. MODULATION TYPE
. EXECUTE TRIGA
(GsM | TRIGGER.... | SYMBOL RATE
croen [ y———
POWER RAMP CC FILTER PARAMETER
SLOT ATTENUAT

.e .. . . -
© NORM > NORM -

' UTILITIES

Fig. 2-101  Menu DIGITAL STD - GSM - MODULATION..., SMIQ equipped with Modulation Coder
SMIQB10 and Data Generator SMIQB11
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(MODULATION...) SETTO Sets the subsequent modulation parameters to the
STANDARD P values predeiined by the standard.

MODULATION TYPE Opens a window for selection of the modulation type.
GMSK  Gaussian Minimum Shift Kaying
GFSK Gaussian filterad Frequency Shift Keying
IEC/IEEE-bUS  SOUR:GSM:FORMat GMSK

FSK DEVIATION Input value of deviation with GFSK selected,
With GMSK selected, the devigtion is fixed {o the
fourth part of the symbol rate.

IEC/IEEE-bus S0UR:GEM:FSX:DEV 67 KHZ

SYMBOL BATE Input value for the symbaol clock. 270.833 ksymbol/s
are preset.

IEC/IEEE-bus SOUR: GEM: SRAT Z27TGKHZ

FILTER Display of the baseband filter.

FILTER PARAMETER Input value for the BxT vaiue (Gaussian filter).
{EC/NEEE-bus SOUR:GSM:FILT:PAR (0.31

TRIGGER MODE...  Qpens a window for selecting the trigger mode.
AUTO The GSM signals are continuously {ransmitted in the
activated slois.
|EG/IEEE-bus command SOUR:GSM: SEQ AUTO

RETRIG The GSM signals are continuously transmitted in the
activated slots. A trigger event causes a restart.

IEC/IEEE-bus command  SOUR:G5M:SEQ RETR
ARMED_AUTO The GSM signal generation does not start until a
irigger event has occurred. The unii then

automatically switches over 1o the AUTO made and
can no longer be triggered.

IECAEEE-bus command SOUR:GSM:8EQ AARUT

ARMED_RETRIG - The GSM signal generation does not start until a
trigger event has occurred. The unit then
automatically switches over to the RETRIG mode.
fach new trigger event causes a restan.

[ECAEEE-bus command  SOUR:GSM:8EQ ARET

EXECUTE Executes a trigger even 1o start the GSM signal generation,
TRIGGER W IECAEEE-bus command : TRIG:DM IMM
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TRIGGER... Opens a window for selecting the trigger source, for configuring the trigger
output signals and for setting the time delay of an external frigger signal.

FREQUENCY  poOg . STATE TRIGGER SQUACE

LEVEL {r59s 3 MODULATION...| EXT IRIGGER DELLY

ANALGOSG MOD HADD i TRIGEER MODE EXT RETRIGGER INHIBIT

VECTOR MOD | PDC  EXECUTE TRIGC
161TAL Mop Fosy ) ELTRD ....i TRIGGER QUIZ DELRY

BTeiTar sTo), TRIGGER OUTZ PERIOD

T

SWEBP

LIST

MEM SEQ

CTILITIES

¥ SLOT ATTENUAT

R e

Fig. 2-102 Menu DIGITAL STD - G8M_TRIGGER..., SMIQ equippsd with Modulation Coder SMIQB10
and Data Generator SMIQB11

(TRIGGER...) TRIGGER SOURCE  Selection of trigger source.
EXT The GSM signal generation is started by
the active siope of an external irigger
signal.

The polarity, the trigger threshold and
the input resistance of the TRIGIN input
can be modifiad in menu DIGITAL MOD
- EXT INPUTS.

INT A trigger event can be executed by
EXECUTE TRIGGER M.
{EC/AEEE-bus SOUR:GSM: TRIG: SOUR EXT

EXT TRIGGER Setting the number of symbols by which an external
DELAY trigger signal is delayed before it stants the GSM
signal generation.
This is used for sefling the time synchronization
between the the SMIQ and the DUT,

[ECAEEE-bus SOUR:GSM: TRIG:DEL 3

EXT RETRIGGER Setting the number of symbols for which a restart is
INHIBIT inhibited after a {rigger event.
With TRIGGER MODE RETRIG selected, each new
trigger signal restarts the GSM signal generation.
Thig restart can be inhibited for the entered number
of symbols.

Example:

The antry of 1000 symbols causes new trigger
signals to be ignored for the duration of 1000 sym-
bols after a trigger event

IEC/IEEE-bus SOUR:GEM:TRIG: INH 14600
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{TRIGGER...) TRIGGER QUT 2 Input value of delay of trigger signal at TRIGOUT 2
DELAY output compared with beginning of frame.
IEC/IEEE-bus SOUR:G5M: TRIG:QUTF:DEL 2
TRIGGER OUT2 Input value of output signal period at TRIGOUT 2
PERICD output given in frames.,

IEC/IEEE-bus SOUR:GEM:TRIG:OUTP : PER 1

CLOCK... Opens a window for selecting the clock source and for setting a delay.

FREQUENCY . CLOCE SQURCE
LEVEL

RHALGG MOD
VECTOR MOD EXECUTE TRIGC

DIGITAL MOD TRIGGER

SWEEP
LIST

MEM SEQ
UTILITIES

Fig. 22103 Menu DIGITAL STD - GSM - CLOCK..., SMIQ equipped with Modulation Coder SMIQB10
and Data Generator SMIQB11

{CLOCK...) CLOCK SOURCE Selection of clock source.
INT SMIG uses internally generated clock signals.
EXT An external bit clock is fed in at connector

BIT CLOCK. The clock synthesizer on the
medulation coder is synchronized to this
clock.

The symbol rale has to be set with an
accuracy of £ 1 %.

The poiarity, the trigger threshold and the
input resistance of the clock inputs can be
maodified in menu DIGITAL MOD - EXT
INPUTS.

IEC/IEEE-bus SOUR;:GSM:CLOC: SQUR INT

DELAY Setting the delay of generated moduiation signal to an
external clock.
This can be used, for example, for synchronization with a
second unit to achieve time synchronization between the
modulation signals of the {wo units.

[ECHEEE-bLs SOUR:GSM:CLOC:DREL 0.5
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POWER RAMP
CONTROL...

Opens a window for setting the envelope control, especially for the rising and
falling ramp at the beginning and end of a slct.

-30.0 can
-30.0 dsn

FREQUEMNCY
- LEVEL
ANALOG MOD

. SWEEFR

-~ L1aT

- MEM SEC
UTILITIES

LF 0UTPUT

i STATE

: MODULATION. ..
¥ TRIGGER MODE.
. EXBECUTE TRIGC

SLOT
- NORM - NORM

SET DEFAULT »
REMP TDME
RAMP FUNCTICN
RAMP DELAY
RISE OFFSET
FALL CFFSET

Fig. 2-104 Menu DIGITAL STD - GSM - POWER RAMP CONTROL.... , SMIQ equipped with
Modulation Coder SMIQB10 and Data Generator SMIQB11

(POWER RAMP
CONTROL...)

SET DEFAULT M

RAMP TiME

RAMP FUNCTION

RAMP DELAY

RISE OFFSET

FALL OFFSEY
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Resets the subsequent parameters to the factory-set
values.

EECAEEE-bus : SOUR: GSM: PRAM:PRES

input vatue for the rise and fall time of the envelope
at the beginning or end of a slot. The time is setin
anits of symbol period.

AEC/EEE-bus SOUR:GEM:EPRAM:TIME 2.5

Selaction of shape of rsing and falling ramp for
envelope controt.

LIN Linear ramp function.

COs Cosine function. A more favourable
spectrum than that of the LIN function is
obtained.

IECAEEE-bus SOUR: GSM:PRAM: SHAP LIN

Input value for a shift of the envelope characteristic
to the modulated signal. A posiiive value causes a
delay of the envelope. The values are set in the units
of the symbot length.

IEC/IEEE-bus SOUR: GAM:PRAM:DEL (.1

Input value for a positive or negative offset of the
tising ramp of the envelope at the beginning of a slot.

[EC/AEEE-bus SOUR:GSM: PRAM: ROFF -1
input vaiue for a positive or negative offset of the

faliing ramp of the envelope at the end of a slot.,
IECAEEE-bus SOUR:GSM: PRAM:FOFF 1
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SLOT ATTENUATION Input value in dB for the level reduction of all active slots whose SLOT LEVEL
was set to ATTEN., Menu SELECT SLOT aliows the slots 1o be determined
whose level is {0 be reduced.

IEC/AEEE-bus command SOUR:GEM: SLOT ATT 40 DB

SAVE/RCL FRAME... Opens a window for saving and loading a frame configuratien. Loading a
frame afiects all parameters that can be set under SELECT SLOT.

100. 000 000 0 - 200

FREQUENCY TRIGGER MCODE. [JEOndiiiignivi-rt o
LEVEL EXECUTE TRIGC| RECRLE PRAME. ..
ANALOG MOD TRIGGER. . .. SAVE FTREME. ..

VECTOR MOD CLOCK. .. DELETE TRAME. ..
CIGITAL MOD POWER RAMP CC
B 3 SLOT ATTENUAT

LY OUTEU
SWEEP
LIsT

MEM SEQ
UTILITIES

Fig. 2~105 Menu DIGITAL STD - GSM - SAVE/RCL FRAME, SMIQ equipped with Modulation Coder
SMIQB10 and Data Generator SMIGB11

{SAVE/RCL FRAME...) GET PREDEFINED  loads a factory-set frame configuration.
FRAME... NBO Normal Burst in slot 0
IEFE  SOUR:GSM:FLIS PRED:LOAD “nb0"

RECALL FRAME... Loads a frame configuration saved by the user.
I[ECAEEE-bus  SOUR:GSM:FLIS:LOAD “"name”

SAVE FRAME... Saves a user-defined frame configuration.
IECAEEE-bus SOUR:GSM:FLIS: STOR "name™"

DELETE FRAME...  Deletes a frame configuration saved by the user.
IEC/IEEE-bus  SOUR:GSM:FLIS:DEL "name"
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SELECT SLOT... Selection of one of 8 possible slots. When selecting the slot, a window is
opened in which the data contents belonging to this siot can be defined.

Note: If the cursor is placed onip a siot in the diagram, it may be switched on
and off by pressing one of the unit keys (loggle furiction).

Selection: BURST TYPE = NORM

-30.0 dkm
=30.0 son

v L REQUENCY 55 [ wrrgg SLOT | TALL | DATA
LEVEL : g ¢ 13
ANALOG MCD .
VECTGR MOD N

DIGITAL MOD | A RURS T TYPE. . .
DiniIAn MUY SLOT LEVEL

SET DEFAULT B

& UTILITIES

! G0L00101130000100010030121 Bin
g GURED 1311111111 Bin

Fig. 2-1068  Menu DIGITAL STD - G8M - SELECT SLOT, SMIQ equipped with Modulation Coder
SMIQB10 and Data Generator SMIQB11

{SELECT SLOT..) BURST TYPE Opens a window for the selection of the burst type used fo
NORM configure the selected slot.

NORM Normal Burst
IEC/IEEE-bus command SCUR:GSM: SLOT2: TYPE NORM

SLOT LEVEL Selection of level for selected siot.
OFF Maximum attenuation
IECAERE (8QUR: GSM: 8LOT2 : LEV OFF
FULL The level corresponds to the value indicated on

the SMIQ LEVEL display.
IEC/IEEE (SOUR:GSM:SLOT2: LEV FULL

ATTEN The level is reduced by the value set under
SLOT ATTENUATION.,

IECAEEE : 5QUR:GSM: SLOTZ:LEV ATT

SET DEFAULT ™ Resets the subsequent parameters o the factory-set values.
IECAEEE-bus command SOUR:GSM: SLOTS8:PRES
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{(SELECT SLOT..) HOP TRIGGER
NCREM

TAIL

DATA

TSC...

GUARD
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Switches the HOP trigger signal on or off. With ON selected,
a HOP signal will be generated at the end of the selected
slot. The signal is availabie at the HOP output of the
PARDATA connector. it can be used to perform a frequency
hop mode in the LIST MODE {see section "List Mode"}.

{lEE-bus command SOUR: GSM:SLOTL :HOP ON

Display of data contents in the 3 bit data field "T&il". The tail
bits are set to 000 according to the GSM standard.

Seiection of data source for DATA fisids. These fields are
regarded as a continuous field, ie a pseudo-random
seguence is fully continued from one DATA field to the next.
The following data sources are available:

PN.. PRBS data according to CCITT with periods
between 2°-1 and 2%-1.

IECAEEE  :30UR:GSM:SLOT3:DATA PNLS
DLIST Data from & programmable data list.

IECAEEE  :SCUR:GSM:SLOT3:DATA DLIS
SERDATA Data from data input SER DATA.

IECAEEE  :30UR:GSM:SLOT3:DATA SDAT

Setting for the so-calied "Stealing Flag”. The selected setting
is valid for the two S fields.

{ECAEEE-bus command SOUR:GSM:SLOT2:8F 1

Opens a window for selecting the so-called "Training
Sequencs Code”. A selection between 8 different training
sequences is possible.

IEC/IEEE-bus command SOUR :GEM: SLOTZ:T3C O

EDIT input field for binary modifications of the
fraining sequence. A madified training
sequence is stored as a USER segquence
after a SAVE FRAME has been called up.

IEC/EEE-bUs command
SOUR:GSM: SLOTZ:USER #B01101%. ..

Display of data content in the Guard field in binary form. The
length of the field is 8 bit in slots 1,2,3,5,6,7 and € bit in slots
0 and 4. It is thus ensured that a frame has exactly 1250 bit
as stipulated in the GSM standard.
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Selection: BURST TYPE = DUMMY

FREQUENCY
LEVEL

ANALOG MOD
YECTOR MOD

IGITAL sT0
LF coTPuT -
SWEER
LIST
MEY SEQ
UTILITIES

SRR I

DIGITAL MOD i

e

Fig. 2-107 ent DIGIT

1895 CLOCE]
POWER]
BLOT -

save/| STOT
SELEC]

T } SET DEFAULT M

AL STD - GSM - SELECT SLOT, SMIQ equipped with Modulation Coder

| TAEL | GUARD

LEVEL FULL |

TR

SMIQB10 and Data Generator SMIQB11

(SELECT SLOT...} BURST TYPE
DUMMY
SLOT LEVEL
TAIL
MIXED
GUARD
www.valuetsonics.com

Opens a window for the selection of the burst type used to
configure the selected sict.

DUMMY Synchronization Burst
IECAEEE-bus command  SOUR:GSM: SLOTZ i TYPE DUMM

Selection of level for selected slot.

OFF Maximum attenuation
{ECAEEE CEOUR:GSM:SLOTE  LEV QOFF
FULL The ievel corresponds to the value indicated on

the SMIQ LEVEL display.
|[ECAEEE (SOUR: GSM: SLOT2 : LEV FULL

ATTEN The level is reduced by the value set under
SLOT ATTENUATION.

IECAEEE : SOUR:G8M:SLOTZ2: LEV ATT

Display of data content in the 3 bit data field "Tail ". The tail
bits are set to 000 according to the GSM standard.

Display of data content of the mixed-bit field. It has a data
content stipulated by GSM 05.02, the so-called mixed bits™

111116116111011000001010010011 1000001 G010001000000
111110001 1100010111000 101 1100010101 11 010010100011
001100111001 111010011 111000100101 111101010

Display of data content in the Guard field in binary form. The
length of the figld is 8 bit in slots 1,2,3,5,6,7 and 9 bit in slots
0 and 4. it is thus ensured that a frame has exactly 1250 bit
as stipulated in the GSM standard.
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BURST TYPE. ..
SLOT LEVEL

SET DEFAULT M
BURST CONTEHNTS

Fig. 2-108 Menu DIGITAL STD - GSM - SELECT SLOT, SMIQ equipped with Modulation Coder
SMIQB10 and Data Generator SMIQB11

Opens a window for the selection of burst type used to
configure the selecied siot.

AlLL_DATA Burst type for testing with freely programmable
data contents.

IEC/IEEE-bUs command SCUR:GSM: SLOT2:TYPE ADAT

Selection of level for selecied slot.

OFF Maximum attenuation
IECAEEE : QOUR: GSM: SLOTZ: LEV OFF
FULL The level corresponds to the value indicaied on

the SMIQ LEVEL display.

IECAEEE (SOUR: GSM: SLOTZ: LEV FULL
ATTEN The level is reduced by the value sei uader

SLOT ATTENUATION.

HEC/IEEE [ SOUR:GSM: 8T.OT2: LEV ATT

Selection of data source for DATA fields. These fields are
regarded as a continuous field, e a pseudc-random
sequence is fully continued from one DATA field to the next
The following data sources are available:
PN.. PRBS data according to CCITT with periods

between 2%-1 and 271

IEC/IEEE  :SOUR:GSM:SLOT3:DATA PN1S
DLIST Data frem a programmable data list.

JEC/IEEE  :SOUR:(GSM:S8LOT3:DATA DLIS

SERDATA  Data from data input SER DATA.
|[EC/IEEE  :SOUR:GSM:SLOT3 :DATA SDAT

Display of data content in the Guard field in binary form. The
length of the field is 8 bit in slots 1,2,3,5,6,7 and 9 bit in slots
0 and 4. It is thus ensured that a frame exaclly has 1250 bit
as stipulated in the GSM standard.
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2.16 Digitali Standard DECT

With the options Modulation Coder (SMIQB10} and Data Generator (SMIQB11) provided, modulation
signals according to the ETS! DECT standard can be generated. DECT is a TDMA standard for privaie
and public cordiess phones.

SMIQ can generate both the transmit signal of a cell station {FP, Fixed Part) and the transmit signal of a
personal station (PP, Portable Part). Transmission from FP to PP is called "downlink”, "uplink™ being
used for transmission in the opposite direction.

Uplink and downlink are transmiited in the separate time slots of a frame using the time duplex method.
Each frame consists of 24 slois. The data contente of each slot can be defined individually by SMIQ by
means of a slot editor. Each slot can be switched on or off. A defined intermediate level can also be set.
A maximum of 12 slots within a frame can be switched on simulfaneously.

A slot type has 10 be defined 1o configure a siot. The following slot types can be selectad;

o FLILL full slof; simulation of a basic R32 physical channel,

« DOUBLE double siot, simulation of a high capacity R80 physical channei and

« ALl DATA slot type for test purposes with arbitrarily programmable data contents in full slot
format.

The following internal medulation sources are available:
o different PRBS genetators with a sequence length between 2°-1 and 2°-1 and
« data lists, L.e. freely programmable data seguences from the data generator memory.

For generating DECT signals, SMIQ insertg the modulation data continugusly (in real time) into the
selected slots. Using a digial signal processor the data generator generates a daia seguence with
modulation data and controd signals for envelope control,

The data generator in SMIQ generates a data stream which is converted into IQ signals in the
modulation coder, According to the DECT standard, the default modulation type is GFSK with a symbol
rate of 1152 ksymbols/s and Gauss filtering. Symboi rate and filtering can be changed in SMIQ.
Alternatively, n/4 DQPSK with Yeos filtering may be selected.
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2.16.1 Sync and Trigger Signals

The data generator generates a data sequence with medutation data, controt signals for envelope
control, and synchronization signals.

When TRIGGER MODE AUTQ is selected, the DECT signal generation starts automatically.

Trigger signals for synchronized sequences ¢an be used for measuring the bit error rate of receivers. A
trigger signal can be fed via the TRIGIN input at connector PAR DATA. The active slope of a trigger
signal applied there executss a trigger event,

DECT signal generation at a frame limit is started after a trigger event. Data from data lists are insened
into the selected slots starting from the first bit. PRBS generators start with the set initialization status.

Signal generation either starts immediately after the active slope of the trigger signal or after a settabie
numer of symbols {(EXT TRIGGER DELAY). Retriggering (RETRIG) can be inhibited for a settable
number of symbols {(EXT RETRIGGER INHIBIT).

A trigger event can be executed manually or via the IEC/IEEE bus using EXECUTE TRIGGER.
When a trigger event is executed, a trigger signal is output at the TRIGOUT 3 output of SMIQ.

SMIQ also generates the following sync signals:

« aframe clock at TRIGOUT 1 output, ]

= g frame or multiframe clock at TRIGOUT 2 ouiput with settable position in the frame,
s the symbol ¢clock and the bit clock.

A clock synthesizer on the modulation coder generates the symbot clock and the bit clock in SMIQ. All
clock signals are synchronized 1o the 10-MHz reference of SMIQ. The bit ciock is available at connector
BIT CLOCK. i desired, the clock synthesizer in SMIQ can be synchronized to an external bit clock.

The clock source is selected in the CLOCK-CLOCK SCURCE EXT menu.

To allow for a trouble-free synchronization of the clock synthesizer first apply the external clock and set
the correct symbol rate at SMIGQ. Then switch CLOCK SCURCE from INT to EXT.

Note: The set symbol rate should not differ by more than 1% from the symbol rate of the external
signal.
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2.16.2 PN Generators as Internal Data Source

independent PN generators (Pseudo Nuoise) can be selacted for each slot as data sources for the data
fields A-FIELD, B-FIELD and DATA. These PN generators provide pseudo-random bit sequences of
different length or period. That is why they are also called PRBS generators (Pseudo Random Binary
Sequence).

Data seguences are sequences of maximum length which are generated by means of feedback shift
registers.

The following figure gives an example of a 9-bit generator with feedbacks after register 4 and 0 {output).

The pseudo-random sequence of a PRBS generator is clearly defined by the number of registers.and
the feedback. The following table describes all PRBS generators available:

Table 2-20 PRBS generators for DECT

PABS generator Length in biis Feedback afier
g bit 2% .1 = 511 | Register 4, 0

11 bit 2" .1 =2047 Register2,0
15 bit 2% .1 = 39767 Ragister 1, 0

16 bit 2'% 1 = 65535 Register 5, 3, 2, 0
20 bit 2% .4 - 1048575 | Register 3,0

21 bit 27t 1 = 2087151 Register 2, 0

23 bit 277 1 = 8388607 Registar 5, 0

PN generators PN3S,11,15,20 and PN23 are configured according to CCITT Rec. 0.151/152153, The
output sequence is inverted for generators PN15 and PN23.

The start value of the PN generators is different in the slots and equals

start value = 1+ 14 hex x slotnumber

Example: PN generator in slot 1 with start value 15hex = 10101 binary.

The resulting cutput sequenceis 10101000600010106101011110010 ete.
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2.16.3 Lists as internal Data Source

A freely programmabie memory on the data generator serves as an additional internal data source for
the data fields of the slots. The data are managed in so-calied lists. A list editor aliows to select, copy,
modify and delete data lists (DATA LIST).

The list editor is available via menu DIGITAL-MOD - SOURCE....

2.16.4 External Modulation Data

External data can {(oniy) be applied via the SERDATA interface. A selection of SERDATA as data
source is only possible for a single data field of a sloi. For further information on the characteristics of
the SERDATA interface see Annex A.

To ensure that the external data bits are assigned {o specific positions in the data field of the selected
slot and that they are reproducible, the buffer of the BS-232 transmitier and receiver has to be deleted.
A triggered start has to follow.

The foliowing setting sequence is required in the DIGITAL §TD - DECT menu:

1. Carry out desired settings in men,

Select data source SERDATA for the data field of the slot using SELECT SLOT - ...
Make connection to external data source, but do not yet start external data source.
Switch off digital standard using STATE - OFF.

Set TRIGGER MODE ARMED_AUTQ.
In this state, SMIQ) is ready for reception, but discards data that are read in via SERDATA.

6. Switch on digital standard with STATE ON.

7. Start external data source.
The read-in data are written into the receiving buffer. Only if this buffer ig filled can SMiIQ reactto a
trigger event.

@ opow N

8. Activate trigger event. Signal generation is thus starfed at a frame limit. The first bit received via
SERDATA s put to the first bit position in the selected data field.
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2.16.5  Menu DIGITAL STANDARD - DECT

Menu DIGITAL STD - DECT provides access 1o settings for generating DECT signals.

Menu selection: DIGITAL STD - DECT

 FREQUENCY ]
' LEVEL ‘B MODULATION. . . SES
(PR
ANALOG MOD TRIGGER MODE. .. A0 |
. VECTOR MOD . EXECUTE TRIGGER P
. DIGITAL MOD 2 TRIGGER. .. PNT
2/DIGITAL STD [DECT | % CLOCK. .. INT
' LF OUTPUT 4 POWER RAMP CONTROL...
. SWEEP 2 SLOT ATTENDATION 15.9 gg
5 LisT . TIMING ADJUSTMENT SIMULATICN 0 Bit
L MEM SEQ ¢ JITTER SIMULATION - 0 Bit
" UTILITIES %2 PREAMBLE ' [ PROLONGED
% SAVE/RCL FRAME. ..
|

Fig, 2-109 Menu DIGITAL STD - DECT, SMIQ equipped with Modulation Coder SMIQB10 and Data
Generator SMIQB11

STATE Switch on/off of Digital Standard DECT moduiation. Vector Modulation or
Digital Modutation will be switched off automatically.

IECAEEE-bus command SOUR : DECT : STAT ON

MODULATION... Opens a window for setting some of the modulation parameters.

%FREQUENCY © STATE . SET TO STRNDRRD p

3 .
| LEVEL 2 IMQDULATION.. ..
%ANALOG MOD 2 TRTGGER MODE! MODULATION TYP

YECTOR MOD ¢ EXECUTE TRIG{ FSK DEVIATION
TRIGSER. ... |[BioiEs 1 152 000.0 sym/s

Z CLOCK. .. FILTER TYPE sorCOs cos GAUSE
© POWER RAMP C{ FILTER PARAMETER 0.50

UTILITIES |

Fig. 2-110  Menu DIGITAL STD - DECT - MODULATION...
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{MODULATION...) SETTO
STANDARD P

MODULATION TYPE

FSK DEVIATION

SYMBOL RATE

FILTER TYPE

FILTER PARAMETER

AUTC

RETRIG

ARMED_AUTO

ARMED_RETRIG

www.valuettonics.com

Sets the subsequent modulation parameters to the
values predefined by the standard.

IECAEEE-bus  SOUR:DECT:STAN

Selection of the modulation type. GFSK is preset.
IECAEEE-bus :SOUR:DECT:FORM GFSK

Input vaelue for the frequency deviation for GFSK
modulation

IEC/IEEE-bus  :SOUR:DECT:FPSK 280 KHY

input value for the symbol rate. 1152 ksymbols/s are
preset.

IEC/IEEE-bus SOUR:DECT:SRAT 1151 XHZ

Selection of basehand filter.
For m/4 DGPSK modulation, a selection betwaen
Nyquist filters COS and SQRCOS is possibie.

IEC/AEEE-bus :SOUR:DECT:FILT:TYPE COS

input value for the BT value for Gauss liltering or for
the roli-off facior for Nyguist filtering.

IEC/IEEE-bus  SQUR:DECT:FILT:EAR (.5]

TRIGGER MODE... Opens a window for selecting the trigger mode.

The DECT signals are continuously fransmitted in the
activated slots.

IEC/NEEE-bus command SCUR:DECT:SEQ AUTC

The DECT signals are continuously transmitted in the
activated slots. A trigger event causes a restart. This
mode is not available if values different from zero are
set for TIMING ADJUSTMENT or JTTER
SIMULATION.

IEC/IEEE-bus command 30UR:DECT:SEQ RETR

DECT signai generafion does not start until a trigger
event has occurred, The unit then autematically
swifches gver 1o the AUTO mode and can no tonger be
triggered.

{ECAEEE-bus command  SOUR:DECT:SEQ AAUT
DECT signal generation does not start until a trigger
event has occurred. The unit then automaticaily
switches over to the RETRIG mode. Each new trigger
event causes a restart. This mode is not available

valuas different from zero are set for TIMING
ADJUSTMENT or JITTER SIMULATION.

{EC/AEEE-bus command  :3QUR:DECT:SEQ ARET
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EXECUTE Executes a irigger even to start the DECT signal generation. This menu item
TRIGGER W is not available if TRIGGER MODE - AUTO is set.

{EC/IEEE-bus command - TRIG: DM IMM

TRIGGER... Opens a window for selacting the trigger source, for configuring the trigger
output signals and for setfing the time delay of an external trigger signal.

100. 000 000 O »=-

® FREQUENCY 55 | TRIGGER SOURCE LINT i

EXT TRIGGER DELAY

& ANALOG MOD EXT RETRIGGER INHIBIT

g VECTOR MOD § FXECUTE TRIG
' DIEITAL MOD |G Trrgoen . | TRIGGER OUTZ DELAY

e o B el rRteser ouTa pERIOD

o

. FULL

JTILITIES

Fig. 2-111  Menu DIGITAL STD - DECT_TRIGGER..., SMIQ equipped with Modulation Coder
SMIQB10 and Data Generator SMIQB11

{TRIGGER...} TRIGGER SOURCE  Selection of trigger source.
EXT The DECT signal generation is staried
by the active slope of an external trigger
signal.

The polarity, the trigger threshold and
the: input resistance of the TRIGIN input
can be medified in menu BIGITAL MOD
- EXT INPUTS.

DECT A ftrigger event can be executed by
EXECUTE TRIGGER M,

IECAEEE-bus :S50CR:DECT: TRIG: 50UR EXT

EXT TRIGGER Setting the number of symbols by which an external
DELAY trigger signal is delayed before it starts the DECT
signal generation.
This is used for setting the time synchronization
betwean the SMIQ and the DUT,

IECAEEE-bus :SOUR: DECT : TRIG:DEL 3
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{TRIGGER...)

www.valuettonics.com

EXT RETRIGGER
INHIBIT

TRIGGER OUT 2
DELAY

TRIGGER OUT2
PERIOD

Setting the number of symbols for which a restart is
inhibited after a trigger event.

With TRIGGER MODE RETRIG selected, each new
trigger signal restarts the DECT signal generation.
This restart can be inhibited for the entered number
of symbois.

Exampie:

The entry of 1000 symbols causes new trigger
signals to be ignored for the duration of 1000 sym-
bois after a trigger event

IECAEEE-bus 'SQUR:DECT:TRIG:INH 1000
input value of delay of trigger signal at TRIGOUT 2
output compared with beginning of frame.

IECAEEE-bus  SCUR:DECTTRIG:DOUTP . DEL 2

Input vaiue of output signal period at TRIGOUT 2
output given in frames.

{EC/HEEE-bus (SQUR:DECT:TRIG: QUTP (PER 1
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CLOCK... Opens a window for selecting the clock source and for setting a delay.

FREQUERCY : . STATE | INT | BXT
LEVEL - MODULATION, . DELRY C.00 Symb
AMALCE MOD TRIGGER MODE
YECTCGR MOD EXECUGTE TRIG
RIGITAL MOD
S enl N o
LF OUTPRUY

SWEEP ¥ 5107 ATTENUE
 L1ST T ;

R

8 ) FIFLL, T e

Fig. 2112 Menu DIGITAL STD - DECT - CLLOCK..., SMIQ equipped with Modulation Coder SMIQB10
and Data Generator SMIQB11

{CLOCK...) CLOCK SOURCE Selection of clock source,
INT SMIQ uses internally generated clock signais,
EXT An external symbol clock or bit clock is fed in

ai connectors SYMBOL CLOCK or BIT
CLOCK. The clock synthesizer on the
modilation coder is synchronized to this
clock.

The symbol rate has to be set with an
accuracy of £ 1 %.

The polarity, the frigger threshold and the
input resistance of the clock inputs can be
modified in menu DIGITAL MOD - EXT
INPUTS.

IEC/IEEE-bUs command SCUR:DECT: CLOC: SOUR INT

DELAY Setting the delay of generated modulation signal to an
exiernal clock.
This can be used, for example, for synchronization with a
second unit 1o achieve time synchronization between the
modulation signais of the two units,

IECAEEE-bus command  : SOUR:DECT:CLOC:DEL 0.3
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POWER RAMP Opens a window for setting the envelope control, especially for the rising and
CONTROL... falling ramp at the peginning and end of a siot.

100. 000 000 Q -

LEVEL ¢ MODULATION. .. TIME
BNALOG MOD . TRIGGER MODE. . . FUNCTION
YECTOR MOG | RXECUTE TRIGGER DELAY
DIGITAL MOD .. = TRIGGER...,. CEFSET
370 pDECT | LOCKE. .. CFFSET

FREQUENCY % STATE
.

MEM SEQ
UTTLEITIES

Fig. 2-113 Menu DIGITAL STD - DECT - POWER RAMP CONTROL... , SMIQ equipped with
Modulation Coder SMIQR10 and Data Generator SMIQB 1

{POWER RAMP SET DEFAULTY Sets the subseguent parameters to factory-set
CONTROL.....) default values.
{ECAEEE-hus SOUR: DECT : PRAM: PRES
RAMP TIME input value for the rise and fali time of the envelope

at the beginning or end of a siot. The time is setin
units of the symbaol period.

IECAEEE-bus SOUR:DELCT:PRAM:TIME 1.5

RAMP FUNCTION Selection of shape of rising and falling ramp for
envelope control,

LiN Linear ramp function.

COs Gosine function. A more favorable
spectrurn than that of the LIN function is
obiained.

IEC/AEEE-bus SOUR:DECT:PRAM: SHAP LIN

RAMP DELAY input value for a shift of the envelope characteristic
to the modulated signal. A positive valus causes a
delay of the enveiope. The values are set in units of
the symbuol length.

IECAEEE-DUs  SQUR:DECT:PRAM:DEL 0.1

RISE OFFSET Input value for a positive or negative offset of the
rising ramp of the envelope at the beginning of a siot.

IEC/EEE-bus SOUR:DECT: PRAM: ROFF -1
FALL OFFSET input value for a positive or negaiive offset of the

falling ramp of the envelope at the end of a slot.
IEC/EEE-bus :30UR:DECT : PRAM: FOFF 1
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SLOT ATTENUATION Input value for the level attenuation in dB of all active siots whose SLOT
LEVEL was set to ATTEN. The slots whose level is to be attenuated are
defined in the menu SELECT SLOT.
{ECAEEE-bus command :SOUR:;DECT:SLOT:ATT 40 DB
TIMING Input value for the number of bits used for simulating "Timing Adjust” in DECT
ADJUSTMENT instrurnents. Each 35™ frame is extended (positive input values) or shortened
SIMULATION {negative values) by the number of bits set.
IEC/NEEE-bus command : SOUR:DECT:SIM: TARI -1
JITTER SIMULATION  Input value for the number of bits used for jitter simuiation. A jitter is simulated
by advancing the selected number of bits for even-numbered frames in time
whereas ordinary timing is generated for odd-numbsred frames.
IECAEEE-bus command  : SOUR:DECT: SIM: JITT 1
PREAMEBLE Selection of the preambie type for full and double slot.

www.valuetionics.com

NORMAL The preambie field has a length of 18 bits.
PROLONGED The preambile field has a length of 32 bits.
IEC/AEEE-bus command  : SQUR:DECT:PRE NORM
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SMIQ

SAVE/RCL FRAME...

Opens a window for saving and loading a frame configuration. Leading a

frame affects ali parameters that can be set under SELECT SLOT.

2300 aEx

- 30,0 crm

TRIGGER. ...
CLOCE. ..

FOWEE RAMF (J
SLOT ATTENUXR
TIMING ARDIUS
JITTER SIMUL
EREAMBLE

rEﬁﬁE e s

FREQUENCY
LEVEL
ANALCG MOD
VECTOR MO
DIGTTAL MOD

R e

MEM SEQ
UTILITIES

GET PREDEFINDED FRAME. ..
RECALL FEAME. .
SAVE FRAME. ..
DELETE FRAME, .

Fi

L]

.2-114  Menu DIGITAL STD - DECT - SAVE/RCL FRAME, SMIQ equipp

ed with Modulation Coder

SMIQB10 and Data Generator SMIGB11

(SAVE/RCL FRAME...) GEY PREDEFINED
FRAME...

RECALL FRAME...

SAVE FRAME...

DELETE FRAME...

www.valuetsonics.com

Loads a factory-set frame configuration.

BNFULL All downlink slots nuembered 0 to 11
are active as full slots.

UPFULL All uplink slots numbered 12 to 23 are
active as full siots,

FULE © Only slot no. 0 is active as a full slot.

bCclB 0 Slois no. 0 and 1 are active as double
slots.

IEEE  SOUR:BECT:¥FLIS:PRED:LOAD "name™

Loads a frame configuration saved by the user.

IEC/EEE-bus  SOUR:DECT:FLIS:LOAD “name™
Saves a user-defined frame configuration.
IECAEEE-bus  SOUR:DECT:¥FLIS:STOR "name"

Deletes a frame configuration saved by the user.

IECAEEE-bus SOUR:DECT:FLIS:DEL "name"
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SELECT SLOT... Selection of one of 24 possible slots. When selecting the slot, a window is
opened in which the data contents belonging to this slot can be defined.
12 slots are available for uplink and downlink, respectively. They are labeled
UP<i> and DN<i> in the display where i varies from 0 to 23. Up 1o 12 of the 24
slots can be active at the same time,

Note: If the cursor is placed onto a siot in the diagram, the SLOT LEVEL
may be modified by pressing one of the unit keys (toggle function).

. FREQUENCY o £ i gLoT RAHP éPRz{sM A FIELD | B FIELD X
LEVEL . & | 12 | 16 | 64

BNALOG MOD \ i -
VECTOR MOD =g

DIGTTAL MOD o %

SLOT TYFE.

DTGITAL STT [BEST I SLOT LEVEL
i

LF OUTPUT i2 SE §}
LIST po
MEM SEQ

SET DEFAULT p
& LSLOT TIMING SHIFT
% CW DURING RBMP UF

UrILITIES
y RAMP : 101618101010 Bin
NORMAL PREAMBLE 1010101010101010 Bin o
SYNC 11310:00110001010 Bin .
A FIELD DATA FH % :
B FIELD DATH FHG

: !:' % B FIELD CRC |

‘%GURR‘J

Fig. 2-115 Menu DIGITAL STD - DECT - SELECT SLOT, SMIQ equipped with Modulation Coder
SMIQB10 and Data Generator SMIQB11

(SELECT SLOT) SLOT TYPE... Opens a window for selecting the slot {ype.

FULL Full slot configuration for simulating a basic
R32 physical channel.

IEEE-bUs :3QUR:DECT: SLOTZ:TYPE FULL
DOUBLE Double slot configuration for simulating a high

capacity R80 physical channel.

{EEE-bus :SOUR:DECT:3LOTZ:TYPE DOUR

ALL_DATA SLOT type for test purposes with arbitrarily
' programmable data contents.

[EEE-DiUs :SOUR:DECT: 3LOT2 :TYPE ADAT
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(SELECT SLOT)  SLOT LEVEL

SET DEFAULT >

SLOT TIMING
SHIFT

CwW
DURING RAMP
upP

RAMP

NORMAIL
PREAMELE

PROLONGED
PREAMBLE

www.valuetsonics.com

Selection of the level for the selected slot.

QFF Maximum attenuation

IEEE bus :30UR:DECT:3L0T2:LEV OFF
FULL The level corresponds to the value indicated on

the SMIQ LEVEL display.

IEEE bus :SOUR:DECT:SLOTZ:LEV FULL
ATTEN The lavel is attenuated by the value set under

SLOT ATTENUATION.
{EEE bus :S0UR:DECT: SLOT2 : LEV ATT
Note: If the cursor is placed onto a siot in the diagram, the

SLOT LEVEL may be modified by pressing one of the
urit keys (togafe function).

Resets the subsequent parameters {0 tfactory-set default
values.

IECAEEE-bus command SOUR:DECT:SLOTE:PRES

Input value for the number of bits used for simulating a faulty
slot timing. The active slot is shifted in time by the selected
number of bits. A positive input value delays the slot, a
negative value advances the siotin lime.

IEEE bus cormmand :SOUR:DECT:SLOTZ:5TSH 1

Switches the modulation during the rise of the power ramp
on or off.

ON Before the preamble starts, the modulation is
switched off so that only the unmodulated
carrier is generated.

OFF Before the preamble starts, the modulation is

switched on and the data biis in the ramp field
are modulated.

{EEE bus command :SQUR:DECT:SLOTZ :RAMP:CHW ON

Input value for the 12-bit data field RAMP in binary format.
This data field is not defined in the DECT standard. It is used
1o define the data contents during the rise of the power ramp.
A series of data representing the natural extension of the
preamble bits in forward direction is set by default.

IEC : SQUR:DECT:S5LOTZ : RAMP :DATRE #B1331111231111

input value for the NORMAL PREAMBLE in binary format.
According to the DECT standard, the default setting for this
16-bit data field is different for uplink and downlink slots, This
data field is not available for slot type ALL_DATA.

[EEE  :SOUR:DECT:S5LOT2:PRE:DATA #B1010. ..

Input value for the PROLONGED PREAMBLE in binary
format. According o the DECT standard, the default setling
for this 32-bit data field is different for uplink and downlink
slots. This data field is not avaliable for slot type ALL_DATA.

IEEE :SOUR:DECT:SLOTZ:PRE:PROL:DATA #B1010...
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(SELECT SLOT) SYNC

A FIELD DATA

B FIELD DATA

DATA
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input value for the 16-bit data field SYNC in binary format.
According 1o the DECT standard, the default setting for this
32-bit data field is different for uplink and downilink slots. This
data field is not available for siot type ALL_DATA.

[EEE  :SQURce:DECT:SLOTZ:SYNC #BL0OL. ..

Seiection of the data source for the A FIELD. The 64-bit A
data field is only dispiayed for the siot types FULL and
DOUBLE.

PN.. PRBS data according to CCITT Va2 or Rec.
D 151 with period lengths between 2°1 and
28,1,
IEEE bus . SOQUR:DECT:SLOT2:AFI PHNI1S
DLIST Data from a programmabie list.

IEEE bus :SOUR:DECT:DLIS “"name"
SOUR . DECT: SLOT3:AFY DLIS
SERDATA Data fed in via the entry SER DATA.
IEEE-bus SOQUR:DECT:SLOT2:AFI SDAT

Selection of the data source for the B FIELD. The B data
field is only displayed for the slot types FULL and DOUBLE.
its length is 320 bits for full slot and 800 bits for double sict.

PN.. PRBS data according to CCITT V52 or Hec.
22151 with period lengths between 2*1 and
1

IEE-bUs  :3QUR:DECT:3SLOT3:BFI PNL5
DLIST Data from a programmabie list.

IEEE-bus :30URce:DECT:DLI3 “name"
:SOUR;DECT: SLOT3BFI DLIS
SERDATA Data fed in via the entry SER DATA.
{EEE-bUs :SOUR:DECT:SLOTZ:BFI SDAT

Seiection of the data source for the 424-bit data field DATA.

The B data field is only displayad for the siot type
ALL_DATA.

PN.. PRBS daia according to CCITT V52 or Rac.
015‘1 with period lengths between 2°-1 and
2%.1,
IEEE-bus :SCUR:DECT:SLOT3:DATA PN15
DLIST Data from a programmable list.

{IEEE-bus :SCUR:DECT:DLIS "name®
(SOUR:DECT: SLOT3:DATA DLIS
SERDATA Data fed in via the entry SER DATA.

IEEE-bus  : SOUR:DECT: SLOT3:DATA SDAT

This 4-bit data field can not be edited. It contains a CRC
(Cyclic Redundancy Code) generated from the data in the B
data field according to the DECT standard. This data field is
not available for slot type ALL_DATA.
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Z

GUARD
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Switches the Z field on and off. This function is available for
the slot types FULL and DOUBLE.

ON The CRC {Cyclic Redundancy Code) generated
for the X field is repeated in the 4-bit data
field Z.

OFF The 2 field is not activated. The guard field is

extended by 4 bits.
IEEE-bus command :30UR:DECT; SLOTZ: ZF1 ON

This data field can not be edited and coniains zero data. Af

the beginning of the GUARD field, the power ramp of the
active slot starts faliing.
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2.17 External Modulation Source AMIQ - AMIQ CTRL

AMIQ from Rohde&Schwarz is now available as an exiernal source for YQ modulation signals. The
generated signals are provided by the unit at modulation outpets 1 and Q on the front panel. The signals
can be fed to modulation inputs | and Q of SMIQ.

With vector modulation mode activated, SMIQ modulates (/G moduiation} the modulation signals
generated by AMIQ onte the RF carrier.

AMIQ

IEC 625/
IEEE 488

SMIQ

[N AT 2

RF
Fig. 2-116  Vector modulation with an external AMIQ

Menu VECTOR MOD provides access o settings required for vector modulation. Setlings for generating
the moduiation signals are made in menu AMIQ CTRL. This menu allows to set the most important
parameters of AMIQ via the remote-conirol interface IECE25/AEEE488. The |EC/IEEE-bus address of
AMIQ is given in menu UTILITIES / SYSTEM / GPIB.

Note: Menu AMIQ CTRL is masked out when SMIQ is delivered. It has o be switched on in menis
UTILITIES 7/ INSTALL.

Compiex signal data are created on the PC using Windows software WinlQSIM and are
stored on the AMIQ hard disk or on floppy. With SMIQ, these signal data can be stored on
hard disk and loaded into the internal memory.

The system consisting of SMIQ as modulation coder, AMIQ as source for baseband signals and
WinlQS8IM for signal data configuration makes the generation of any complex, digitally modulated
communication signais convenient and easy.
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To remacte control AMIC via IECEB25/IEEE488, SMIQ is configured as a system confroller. In the normal
mode, SMIQ is configured as a talkerdistener.

In general, only one unit can be the systern controller on the bus.

With menu AMIQ CTRL called up, SMIQ is avtomatically configured as the controller, |f this is not
possible since for example another unit (eg a PCY has already taken over the controller function, menu
AMIQ CTRL will not be opsned and an error message will be issued.

When menu AMIQ CTRL is closed, SMIQ will again switch to the talker/listener mode.

Menu selection: AMIQ CTRL

100. 0000000 ...

A FREQUENCY m

S LEVEL  SAVE/RECALL SETTINGS
T ANALOG MOD
VECTOR MOD |SELECT WAVEFORM/EXECUTE BATCH.. CTGDATA]
" DIGITAL MOD|MODE OFF &AUTO [SINGLE| GRTED EXT-AUTO EXT-SINGLE
- PIGITAL STD!IEXECUTE SINGLE g
MG Ry | EXT TRIG SLOPE 55 5 wec/tow
| FILTER [CFF 2.5MHEz 25MHz EXT

OSCILLATOR [THT' EXT

R

Flg 2-117  Menu AMIQ CTRL (prasettmg depends on AMIQ)

SETUP... Opens a window to set the basic configuration of AMIQ.
The window offers functions o perform automatic adjustment, fine adjustment,
selftest and to reset io a defined basic state.

.  100.0000000 ..

FREQUENCY [ISETUR. . | stuiiractely
. ANALOG MOT INT ADJUST

S VECTOR MOD [SELECT WUSER CORRECTION

. DIGITAL MOD;MCODE SET DEFAULT
."DIGITAL STDIEXECUTE | LEVEL I GAIN 0. 000 GFFSET 1 FiX
- {|EXT TRIG OFFSET I VAR
2 LF DQUTEUT |FILTER  LEVEL O GAIN 0,000 OFFSET Q FIX
" EWERE LEVEL. . . OFFSET ¢ VAR
“LIST MARKER . .| SEEW (Q-1}

MEM : RENC

Fig. 2-118  Menu AMIQ CTRL -SETUP...
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(SETUP...)

www.valuetionies.com

RESET AMIQ ™
INT ADJUST »

USER CORRECTION

SET DEFAULT »

LEVEL | GAIN

OFFSET | FiX

OFFSET | VAR

LEVEL Q GAIN

Resets AMIQ 1o a defined basic state.

Starts automatic self-adjustment of AMIC:

- Leveil adiustment {1/Q} to 1.0 Voit when fully
equipped

— Offset adjustment (1/Q) to a minimum
- Fine adjustment of reference oscillator to 10 MHz
- Minimization of delay between | and Q channel

The user correction zllows the fine adjustment of
level and offset of the | and Q channe! as well as the
minimization of the delay between the channels of
the complete system.

The internal adjustment (INT ADJUST) is not taken
into aceount.

Resets the user correction to the default values.
This applies to the following parameters:

~ LEVEL | GAIN (%

- QFFSET{ FIX {%)

- OFFSET | VAR (™

-~ LEVEL Q GAIN (%)

- QFFSETQFIX{*)

- QFFSET Q VAR (™)

- SBKEW (I-Q)

¥ These parameters will only be effective
provided that a fixed level of 0.5 V/50 Chm has
been assighed 1o the corresponding channel.
Far variabie levels, the settings of these para-
meters are ineffective. A correction ¢of the gain
factor is possible when the level is entered.

** These parameters are only effective in case of
variable levels and have no effect in case of
fixed levels.

The level is set in the submenu LEVEL...
(LEVEL Q= 0.5V/50 Ohm or VAR).

Fine adjustment of gain factor for | channel in case of
fixed level. Relative gain factors in the range £10%
can be entered.

Fine adiustment of level offset for the | channal in
case of fixed level. The reiative factors £1.0
correspond 10 a an offset detuning of £30 mV.

Fine adjustment of level offset for the | channel in
case of variable level. The offset detuning depends
on the of the mechanical attenuator setting of AMIQ.
See AMIQ manual, section SOURce - Hardware
Settings,

Fine adjustment of gain factor for the & channel in
case of fixed level.
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SMIQ

(SETUP...) OFFSET Q FIX
OFFSET Q VAR
SKEW (Q-l)
SELF TEST »
SAVE/RECALL

SETTINGS...

Fine adjustment of level offset for the Q channel in
case of fixed level.

Fine adjustment of level offset for the Q channel in
case of variable level.

Defining the delay between the | and Q channel.
Positive vaiues delay | compared with Q. The delay
can be medified by eniering the relative factors £1.0
in a range of approx. =1 ns at a resolution of 10 ps.

Triggers the internal AMIQ selftest which comprises

the following:

- maernory test of the output memory.

- control of components of analog software and
check of signal paths by means of the buili-in
diagnostic A/D converter,

Opens a window to save/load/detete a maximum number of 100 AMIQ setups.

100. 0000000 ...

- 30.0

LEVEL dBm

FREQUENCY
TLEVEL
AWNALCGE MOD
VECTOR MOD
DIGITAL MOD
DIGITAL STD
R e
SEWEEFP

L LIAT

MEM SED

M EXT TRIG SI

SETUF . . .
[SAVE/RECALL
SELECT WAVEH
MODE

EXECUTE SIM

FILTER
LEVEL. ..
MARKEER. ..

AEFERENCE O

RECALL SETTING...
3AVE SETTING. ..
DELETE SETTING. ..

Fig. 2-119 Menu AMIQ CTRL -SAVE/RECALL SETTINGS...

{(SAVE/RECALL
SETTINGS...)

RECALL SETTING...

Selects and loads a stored AMIQ setup. The
available sstups are offerad in a select window.

www.valuetsodrics.co

SAVE SETTING...

DELETE SETTING...

m

Saves the current AMIQ setup. An already existing
setup can be selected and overwritten in a select
wingdow.

A new setup is created by selecting CREATE NEW
SETTING . SMIQ automatically offers SETTxx with
xx being in the range from 0 to 99. This name can be
modified any time as requirgd.

Deletes AMIQ setupns. The available setups are
offered in a select window.
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SELECT Opens a window to
WAVEFORNY/ - load signa! data from diskette or hard disk into the AMIQ internal memory,
EXECUTE BATCH... - transfer signal ¢ata generated by WinlQSIM to the AMIQ hard disk,

~ display current signal data.

100- 000 000 0 MHz LEVEL = 30-0 dBm

FREQUENCY | SBrup... Joeerd IFLOPPY! HARDDISK

LEVEL SAVE/RECALL
 ANALOG MOD | WAVEFORM. . . none
. DIGITAL MOD| MODE EXECUTE BATCH FROM FLORPY M
' EXECUTE SIN
HRXT TRIG SL
LF OUTPUT |FILTER
SWEED LEVEL. ..
MARKER, . .
REFERENCE 0}

SPEE

Fig. 2-120 Menu AMIQ - SELECT WAVEFORM/EXECUTE BATCH..,

{SELECT DRIVE Selects storage medium with the signal data o be
WAVEFORNM/ activated.
EXECUTE BATCH...)

DIRECTORY... Selects the directory comprising the required signal
data on the AMIQ hard disk. The directory structure
is freely selectabie and can be modified with
WinlQSIM. SMIQ does not allow to change the
directory structure.

The menu item is only visible with DBIVE =
HARDDISK.

WAVEFORM... Selects the signal data to be loaded. The data
available on diskette or hard disk are offered in a
select window. After selecting the signal daia, the
following actions are performed:

1. stopping the currently active signal output,

2. preparing the selected signal data,

3. further procedure is according o parameter
MODE in main menu.

EXECUTE BATCH Executes the batch file WINIQSIM.IEC generated by
FROM FLOPPY » WinlQSIM from diskette. The signal data including
the given directory structure are stored on the AMIQ
hard disk.
The directory structure is defined by the user during
the generation of the diskeits.
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External modulation source AMIQ SMIQ

MODE Configuration of trigger conditions for signal output. Any change in the trigger
conditions reseis the signal output and starts it again. Retriggering a running
signal output is inhibited.

OFF Stops the signal ouiput, cuiput of the idie signal.
AUTO Continuous signal outpu, trigger events are ignored.
SINGLE Prepares a single signal output. The idle signal is output

first. Signal output is started via menu item EXECUTE
SINGLE . After complation of the signai output, the idle
signal is output. External trigger events are ignored.

GATED The level of the signa!l applied to the trigger input conrols
the ocutput.
If the level (HIGH/LOW) set under EXT TRIG SLOPE is
applied, the signal output will be restarted and the signal
will be output continuously. If the level set under EXT
TRIG SLOPE is not applied, the output will be interrupted
and the idle signal will be output.

EXT-AUTO Continuous signal output. The idle signal is output first.
The signal cuiput is started via an external frigger event.
Further trigger events are ignored. A signal slope whose
polarity is configured in menu item EXT TRIG SLOPE
(POS/NEG) is taken as a trigger event.

EXT-SINGLE Prepares a single signal output. The idle signal is output
tirst. The signal output is started via an external trigger
event. After completion of the signal output, the idle
signal is output untii the next trigger event is obtained.

EXECUTE SINGLEY» Stans a single signal cutput. This menu item is displayed only with MODE =
SINGLE.

EXT TRIG SLOPE Selects the polarity of an external trigger signal at connector TRIG. This
externa! trigger signal generates a trigger event. This setting has an effect on
modes GATED (HIGH/LOW), EXT-AUTO and EXT-SINGLE (POS/NEG).

FILTER Configuration of reconstruction filters for signal paths | and Q.
OFF Qutput of unfiltered 1/Q signals
2.5MHz Loop in of the internai 2.5 MMz lowpass filter.
25MHz Loop in of the internal 25 MMz lowpass filter
EXT Loop in of external bandpass filters for the | and Q

channel. For a detalled specification of the filter see
AMIQ manual, section Signal Inputs and Cutputs.

Note: With external filiering it has io be made sure that a filter is
connected to both filter inputs | and Q on the rear of AMIQ. The
two signal outpuis can be swiiched off completely during external
filtering provided that no filter is connected to the corresponding
filter inpt.
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SMIQ External modulation source AMIQ

LEVEL... Opens a window 10 set the level for the two signal paths | and Q.

100. 0000000 ...

FREQUENCY |SETUE. .. Eemmaieensrng
LEVEL SRVE/REC
ANALOG MOD LEVEL I oFF| 0.5v/50 Ohm VAR
VECTOR MOD |SELECT W
DIGITAL MOD|MODE
DIGITAL STD;EXECUTE OFF! 0.5V/50 Ohm VAR
FiTe EIRL | et ThIG
S overon”
-~ L1ST MARKER. .
¥ MEM SEQ | REFERENC

bk R TR A

Fig. 2-121  Menu AMIQ CTRL -LEVEL...

{LEVEL...) CHANNEL CQUPLING Switches on/off coupling of level setting for the | and
Q channel.
OFF Separate setting of the two channels
ON Combined setting of the two channels
LEVEL #Q Selection of level setting for the I/Q channel,
CFF Switch-off of cutput
0.5V/500hm Fixed setting of 1V, into 50 Ohm
VAR Variable setting of levei
Note: The fine sefting of level and offset can
be made in menu AMIQ CTRL -
SETUP...
LEVEL Variable setfing of levsl for the VQ channel. This

menlt item s displayed only with LEVEL 1/Q = VAR,
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External modulation source AMIQ

SMIQ

MARKER...

FREQ

Opens a window to configure the four binary marker outputs of AMIQ {eg fo
conirol power ramping of SMIQ), see AMIQ operating manual, section Marker
Outputs.

100. 000 000 0 ...

FREQUENCY

. LEVEL

S ANALOG MOD

. VECTOR MOD

'DIGITAL MOD
"DIGITAL 5TD
Futg orE
LE OUTEUT
SWEEP

LIST

|
CSETUP. ..
SAVE/RECH

SELECT WA
VOBE
EXECUTE §
BxT TRIG
FILTER
LEVEL. ..

=

mar

MpRKER. |

MARKER CHANNEL
SHIFT SAMPLES

MLEKER CHANNEL
SHIFT SAMPLES

MAEKER CHANNEL
SHIFT SAMPLES

MARKER CHBNNEL
- S

1

Fig. 2-122 Menu AMIQ CTRL - MARKER, .,

MARKER CHANNEL
1/213/4

(MARKER...} Configuration of marker cutput 1/2/3/4.
OFF No marker output
ON Marker output

SHIFT Marker output displaced by SHIFT
SAMPLES,

SHIFT SAMPLES Number of samples by which the marker of the
corresponding marker channel is displaced. Negative
values cause the marker sequence to be started
earlier while positive values make for a deiay of the

marker seguence.

REFERENCE
OSCILLATOR

Setiing the synchronization by a reference clock.

INT Use of internally generated 10 MHz clock.

EXT The frequency can be synchronized {0 an exiernal
clock of 10 MHz via the REF input of AMIG.

The high-precision 18 MHz clock generated by the internal reference
oscillater is always output at the REF output of AMIQ.

Note:
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sSMiQ LF-Output

2.18 LF-Output

The internai LF generator is available as a sigral soutce for the LF output.

Mernu LF QUTPUT offers access to the setlings of the LF output.

Notes: - An alteration of the frequency of the iniernal modulation generator in the LF-oulput menu
automatically effects the modulation for which the generator is selecied as modulation

source.
- The SWEEP function of LF generator can be activated in menu SWEEP-LF-GEN.

Menu selection:  LF OUTPUT

100. 000 000 0 »=:

FREQUENCY |
LEVEL ! VOLTAGE
ANALOG MOD
VECTOR MOD LFGEN FREQ
DIGITAL MOD

Fig. 2-123 Menu LF OQUTPUT (preset selting}

STATE Switching on/off the LF cutput. Parameter STATE has ne influence on the
modulation settings.
{EC/IEEE-bus command :QUTP2 ON

VOLTAGE input vatue of the output voltage of the LF output. The input is effected in the
form of a peak voltage.
IECAEEE-bus command :OUTRZ: VOLT 1V

LFGEN FREQ Input value of the frequency of internal modulation generator.
{EC/IEEE-bus command :80URZ:FREQ 1kHz
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Sweep SMIQ

2.19 Sweep

The SMIQ offers a digifal step-ty-step sweep for parameters:
¢ RF frequency

» LF frequency

+ RF level

Setting a sweep is effected in five basic steps which are shown in the following exampie, the setting of a
frequency sweep:

1. Sef sweep range (START and STOP or CENTER and SPAN).
2. Select linear or logarithmic sequence {SPACING),

3. Set step width (STEP) and dwell time (DWELL).

4, Activate marker if desired (MARKER).

5. Switch on sweep (MODE set to AUTO, SINGLE or STEP).

2.19.1 Setting the Sweep Range {(START, STOP, CENTER and SPAN)

The sweep range of the RF sweep can be entered in two different ways. Either by entering the START
and STOP value or by entering CENTER and SPAN. Please observe that the two parameter sets
influence ane another, The influence is exerted in the following way:

START frequency alterad: STOP = unaltered
CENTER = (START + STOP)/2
SPAN = (STOP - START)
STOP frequency altered: START = unakiered
CENTER= (START + 8TOP)2
SPAN = (STOP - START)
CENTER frequency allered SPAN = unakered
START = {CENTER - SPAN/2)
STOP = {CENTER + SPAN/2)
SPAN frequency altered: CENTER= unaltered
START = (CENTER - SPAN/2)
S5TOP = {CENTER + SPAN/2}
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SMIQ Sweep

2.19.2 Selecting the Sweep Run (SPACING LIN, LOG)

The sweep run, linear or logarithmic, can be selected using SPACING. For the RF and LF sweep, a
linear or logarithmic run is possible. For level sweep, only the legarithmic run is possible.

With the logarithmic sweep, step width STEP is egual to a constant fraction of the present setting. The
iogarithmic step width is entered in unit % with RF or LF sweep, in unii dB with lave! sweep.

2.19.3  Operating Modes (MODE)
The tollowing sweep operaiting modes are available:

AUTO Sweep from the starting point {o the stop point, with automatic restant at the starding
point. If another sweep operating mode was activated prior to the AUTO operating
mode, continuagion is made from the current sweep selting.

IEC/IEEE-bus commands: _
BF sweep: LF sweep: Level swesp:

SOUR:FREQ:MODE SWE SOURZ:FREQ:MODE SWE SQUR: POW:MODE SWE

SQUR: SWE: MODE AUTO SOURZ: SWE:MODE AUTO SOUR : SWE : POW : MODE

BUTC

TRIG:SCUR AUTO. TRIGZ:50UR AUTO TRIG:S0UR AUTC
SINGLE Single run from the starting paint to the stop point. If SINGLE is selecied, the run is

not started yet. Function EXECUTE SINGLE SWEEP M 10 be executed, which can
be used to start the run, is displayed below the MCDE line.

IEC/IEEE-bus commands:

RF sweap: LF sweep: Level sweep:
SCUR:FREQ:MODE SWE  SOURZ:FREQ:MODE SWE  SOUR:POW:MODE SWE
SOUR:SWE:MODE AUTC  SOURZ:SWE:MODE AUTC  SOUR:SWE:POW:MGDE AUTO
TRIG:SOUR SING TRIG2: SOUR SING TRIG:SOUR SING

STEP Step-by-step, manual run within the sweep limits. Activating STEP stops a running
sweep and the cursor wraps o the indication value of CURRENT. The sweep run
can now be controlled upwards or downwards in discreie steps using the rotary knob
or the numeric keys.

[ECHEEE-bus commands:

RF sweep: LF sweep: Level sweep:
SOUR.:FREQ:MODE SWE  SOUR2:FREQ:MODE SWE SOUR: POW:MCDE SWE
SOUR: 5WE :MODE STEP SCURZ : SWE : MODE STEP SOUR: SWE:POW:MODE STEP
TRIG:30UR SING TRIGZ :S0UR SING TRIG: 500R SING

EXT-SINGLE Single run from the starting point to the stop peint as in the case of SINGLE, but
triggered by an external trigger signal.

IEC-bus short commands:

FF sweep: LF sweep: _ Level sweep:
SOUR:FREQ:MODE SWE  SOURZ:FREQ:MODE SWE SOUR: POW: MODE SWE
SOUR: SWE:MODE AUTO  SOURZ:SWE:MODE AUTO SOUR: SWE : POW: MODE  AUTO
TRIG: SOUR EXT TRIGZ: SOUR EXT TRIG:SOUR EXT
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Sweep sSMiQ

EXT-STEP Step-by-step run by means of the external trigger signal. Each irigger event triggers
a single step.
IEC-bus shorl commands:
AF sweep: LF sweep: Level sweep:

SCUR : FREG :MODE SWE SOUR2 - FREQ MODE SWE SOUR - POW : MODE  SWE
SCUR: 3We ' MODE STEP SQURZ : SWE :MODE STEP SOUR: SWE: PCOW :MCODE STEF

TRIG:SOUR EXT TRIGZ:S0UR EXT TRIG:SCUR EXT
OFF The sweep operating mode is switched off.

IEC-bus short commands:

RF sweep: LF sweep: Level sweep:

SOUR: FREQ : MODE CW SOURZ : FREQ : MODE CW SOUR:POW: MCDE CW

2.19.4  Trigger input

An external signal at the rear input triggers the sweep in the EXT-SINGLE and EXT-STEP operating
modes. The polarity of the active trigger edge can bz set in menu UTILITIES - AUX KO EXT TRIG
SLOPE.

2.19.5 Sweep Outputls

Outputs X-AXIS, BLANK and MARKER are available at the rear of the instrument to control and trigger
oscilloscopes or XY recorders.

X_AXIS With sweep switched on, this oulput supplies a voltage ramp of 0 1o 10 V for the X-
deflaction of an oscilloscope or an XY recorder.

BLANK This cutput supplies a signal (0V/5V) to trigger and blank an oscilloscope or for the
PEN LIFT control of an XY recorder. The polarity and the period of the signai can be
set under UTILITIES - AUX /O - BLANK POLARITY and - BLANK TIME.
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SMIQ Sweep

MARKER This output becomes active when the sweep run has reached the mark. The
MARKER signal can be used for the brightness control of an oscilloscope. Up to
three marks can be set in order to mark cerain positions in the sweep run. The
polarily of the signal can be set in menu UTILITIES - AUX KO - MARKER
POLARITY. The period of the active sighal is equal 1o the dweli time (DWELL) of &
step.

Signal examples:

10V

ov | i

: Lo
BLANK : Py

oV I B T

MARKER . F

Fig. 2-124 Signail example sweep: MODE = AUTO, BLANK TIME = NORMAL

SINGLE neu gestartet
1y - ]

X-AXIS

GV - ! : ; :
5200 ms 300 ms !

5V e !
BLANK |_

oV
Fig. 2-125 Signal sxample sweep: MODE = SINGLE, BLANK TIME = LONG
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2.19.6 BF-Sweep
Menu SWEEP - FREQ offars access {0 seitings for RF sweep.
Menu selection: SWEEP - FREQ

STAERT FREQ 100.000 000 O 1
STQF FREQ 500.000 000 D mu-

FREQUENCY | ol START FREQ 000 00
LEVEL LEVEL STOP FREQ L0000
ANALOCG MOD ' LFGEN CENTER FREQ 000 500
VECTOR MOD span .000 6oe
DIGITAL MOD CURRENT FREQ 000 00
DIGITAL 57D
E OUTPUT SPACING | LIN| 1L0G
SWEEP I STEP LIN 1.000 200 ¢
LIST DWELL _ 15.0 ms
MEM SEQ MODE  OFF AUTC'SINCLE|STEP EXT-SINGLE EXT-STEP
UTILITIES EXECUTE SINGLE SWEEF #»
RESET SWEEE P

MARKER 1 FREQ 100,000 O MHz
MARKER 1 STATE OFE| O
AMPLITUDE MARKER 1 OFF |
MARKER 2 FREQ MHz
MARKER 2 STATE
AMPLITUDE MAREER 2
MARRKER 3 FREQ Miz
MAR¥ER 3 3TATE
AMPLITUDE MARRKER 3
Fig. 2-126 Menu SWEEP - FREQ
START FREQ Input value of the starting frequency.
{ECAEEE-bus command SOUR:FREQ:STAR 100MHz
STOP FREQ input value of the stop frequency.
IEC/IEEE-Bus command SQUE:FREQ: STOR 500MHz
CENTER FREQ input value of the center frequency.
IEC/IEEE-bus command SOUR:FREQ:CENT 300MHz
SPAN input vaiue of the span.
IEC/AEEE-bus command SOUR:FREQ: SPAN L0O0MHz
CURRENT FREQ Indication of the current freguency value.
Operating mode STEP: Input value of the frequency.
STEP LIN (LOG) input value of the step width. Depending on whether SPACING LIN or LOG
is selected, STEP LIN or STEP LOG is displayed.
IECAEEE-bus command SOUR: SWE:STEP : LIN 1MHz

www.valuetsonics.com 2220 E-6



SMiIQ

Sweep

DWELL
SPACING

MODE

EXECUTE SINGLE
SWEEP »

RESET SWEEP P

MARKER 1 FREQ
MARKER 2 FREQ
MARKER 3 FREQ

MARKER 1 STATE
MARKER 2 STATE
MARKER 3 STATE

AMPLITUDE MARKER1
AMPLITUDE MARKER 2
AMPLITUDE MARKER 3

www.valuettomics.com

Input value of the dwell time per step.
IECAEEE-bus command SOUR: SWE :DWEL 10ms

input value of the dwell time per step.
IEC/AEEE-bus command SOUR: SWE: SPAC LIN

Selection of the sweep operating mode.

IEC/HEEE-bus commands SOUR:FREQ:MODE SWE; SOUR:SWE:MODE AUTO;
DTRIG: SOUR SING

Starts a single sweep run. This action to be executed is only indicated and is
only effective it MODE SINGLE has been selected.

{ECAEEE-bus commangd :TRIG

Sets the starting frequency.
{EC/IEEE-bus command {AROR

input value of the frequency for the marker selected
lEC/IEEE-bus command SOUR :MARK] :FREQ 100MHz

Switching on/cff the marker selected
IEC/IEEE-bus command  30UR:MARKI OFF

Switching on/off the amplitude marker selecied
OFF input value of the frequency for the marker selected

ON Amplitude marker is switched on. On reaching the mark the output
level is reduced by 1 dB.

IEC/IEEE-bus command SOUR:MARK?L : AMPL OFF
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SMIQ

2.19.7

Menu selection:

LEVEL Sweep

Menu SWEEP - LEVEL offers access o settings for LEVEL sweep.
SWEEP - LEVEL

- 36.0 agm
- 10.0 aen

START LEVEL

STCP _LEVEL

FREQUENCY
LEVEL
BWNALOG MOD
VECTCR MOD
DIGITAL ™MOD
DIGITAL STD
LF QUTPUT

MEM SEC
UTILITIES

START LEVEL =30,
8TOP LEVEL ~10.
CURRENT LEVEL ~30.0 dBm

STEP Lo an
PWELL e 15.0 ms
MODE OFF AUTO | 5INGLE! STEP EXT-SINGLE EXT-STEP
EXECUTE SINGLE SWEEF W

RESET SWEEF

MARKER 1 LEVEL _ +l.0odm
MARKER 1 STRETE (OFF

MARKER 2 LEVEL +2.0 dB
MARKER 2 STATE OFF! CON ;
MARKER 3 LEVEL £3.0 EB |
MARKER 3 STATE ¥

Fig. 2-127 Menu SWEEP - LEVEL

START LEVEL

STOP LEVEL

CURRENT LEVEL

STEP

DWELL

MODE

www.valueteonies.com

input value of the starting level.
IECAEEE-bus command (POW: STAR -30dBm

Input value of the stap levell.

|ECAEEE-bus command SOUR: POW: STOP ~10dBm

Indication of the current level.
Operating mode STEP: input value of the level.

input value of the step width.

IECAEEE-DUS command SOUR:SWE:PCH: STEP 1d4B

{input value of the dwell ime per stap
{EC/IEEE-bus command

Selection of the sweep operating mode.
IEC/IEEE-hus commands  SCUR:POW:MODE SWE;

SOUR: SWE:POW:DWEL 1bms

SCUR: SWE: POGW:MODE AUTGC;

(TRIG: S0UR SING
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SMIQ Sweep

EXECUTE SINGLE SWEEP W Starts a single sweep run. This action o be axecuied is only
indicatad and is anly effective if MODE SINGLE is selected.

IEC/IEEE-bus command tTRIG
RESET SWEEP P Sets the starting ievel,
IEC/EEE-bus command : RBOR
MARKER 1 LEVEL input value of the level for the marker selected.
MARKER 2 LEVEL IECAEEE-bus command  SOUR:MARK] :PSW:POW OdBm
MARKER 3 LEVEL
MARKER 1 STATE Switching an/off the marker selected.
MARKER 2 STATE IECAEEE-bus command  SOUR:MARK] :PSW OFF
MARKER 3 STATE

2.19.8 LF-Sweep

Menu SWEEP - LF GEN offers access to settings for LF sweep,

Menu selection: SWEEP - LF GEN

100.0000 «u- LEVEL

50.0000 n

* FREQUENCY ll STRRT FREQ 100.000 0 kHz
LEVEL STOP FRE( 50.000 0 kHz
ANALOG MOD CURRENT FREQ 82.000 0 kEz
VECTOR MCEC
DIGITAL 0D SPACING {LIN! LOG
DIGITAL STD STEP LIN 1000 0 kHz

LE OUTPUT . & DWELL 15.0 ms

MODE OFF AUTO[SINGLE STEP EXT-SINGLE EXT-STEP
MEM SEQ %' EXECUTE SINGLE SWEEFP B
¥ UTILITIES RESET SWEEE p

MAREER FRED %;906 ¢ kH:z
MARKER 1 STATE [oFE| oN

MARKER Z FRER
MARKER 2 STATE

MAREER 3 FREQ
D MARKER 3 STATE

Fig. 2-128 Menu SWEEP - LF GEN
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Sweep SMIQ
START FREG Input vatue of the starting frequency.

IEC/IEEE-bus command :50URZ :FREQ:STAR 100kHz
STOP FREGQ input value of the stop frequency.

IEC/IEEE-bus command :30URZ : FREQ: STOP 50kHz
CURRENT FREQ indication of the current frequency value.

Operating mode STEP: Input value of the frequency.
STEP Input vaklue of the step width.

IEC/IEEE-bus command I SOURZ : SWE: STEP: LIN 1kHz
DWELL Input value of the dwell time per step.

IEC/IEEE-bus command 18CURZ : SWE:DWEL 15ms
SPACING Selection of the sweep run, linear or logarithmic.

IEC/AEEE-bus command :SOURZ 1 SWE: SPAL LIN
MODE Selection of the sweep operating mode.

EXECUTE SINGLE SWEEP M

RESET SWEEP W

MARKER 1 FREQ
MARKER 2 FREQ
MARKER 3 FREQ

MARKER 1 STATE
MARKER 2 STATE
MARKER 3 STATE

www.valuetsomics.com

{ECAEEE-bus command (SOURZ (FREQ: MODE SWE
: SOURZ : SWE : MODE AUTO
CTRIGZ:SOUR 5ING

Starts a single sweep run. This action 10 be executed is only indicated
and is only effective if MODE SINGLE is selecied.

{ECAEEE-bus command (TRIG

Sets the starting frequency.
IECAEEE-bus command : ABOR

Inpui value of the frequency for the marker selected.
IEC/IEEE-bus command : SOURZ :MARKL : FREQ 1kHz

Switching on/off the marker selected.
[EC/IEEE-bus command :SOURZ2 :MARKL COFF

2224 E-8



SMIQ LIST Mode

2.20 LIST Mode

A sequence of predefined frequency and level peints is executed in the LIST mode, similar as in a
sweep. Differentiy from the sweep, however, a list with freely selactable pairs of values {frequency and
level) can be generated. The specified range of the frequency comprises the entire adjustable frequency
range of the instrument. The specified range of the level covers a 20-dB range. If the permissible
variation range is exceeded, the level error increases.

Caution:  After the generation or change of a list in the LIST mode, function LEARN has to be started
to ensure that the new setlings are transferred io the haroware (IEC-bus short command:
LIST:LEAR.

Table 2-21 LIST mode; Example of a list

Index Frequency Levet
oG 100 hMHz G dBm
0002 - 575 MHz 13 dBm
0003 235 MHz 7 dBm
0100 333 MHz 5 dBm

Up to 10 lists can be created. The total amount of possible pairs of values including all lists may
maximally be 2000. l.e., a list may have 2000 entries at the most, or less if several lists have been
created.

Each list is identified by a separate name and selected via this name. A detailed description how to
process the lists can be found in Section 2.2.4, List Editor.

2.20.1  Operating Modes (MODE)

The foliowing LIST-operating modes are available:

AUTO Run from the beginning to the end of the list with automatic restart at the beginning.
if anocther mode was activated prior to the AUTO operating mode, continuation is
made from the current index.

IEC/EEE-bus commands:  : SGUR PREQ:MODE LIST
{SCUR: LIST:MODE AUTO
:TRIG:LIST: SQUR AUTC

SINGLE Single run from the beginning to the end of the list. [f SINGLE is selacted, the run is
not yet started. Function EXECUTE SINGLE LIST ™ 1o be executed, which can be
used to start the run, is displayed below the MODE fine.

IECAEEE-Dus commands: : SOUR:FREQ:MODE LIST
' SOUR:LIST:MODE AUTO
CTRIG:LIST:SO0UR SING
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SMIQ

STEP Step-by-step manual processing of the list. Activating STEP stops a list running and
the cursor wraps to the indication value of CURRENT INDEX. The iist can now be
controlled upwards or downwards in discrete steps using the rotary knob or the
numeric keys.

IEC/IEEE-bus commands: : SOUR:FREQ:MODE LIST
:SOUR:LIST:MCODE STEP
:TRIG:LIST:5CUR SING

EXT-SINGLE Single run from the beginning {o the end of the list as with SINGLE, but triggered by
an external trigger signal.

IEC/IEEE-bus commands: : SOUR . FREQ:MODE LIST;
tSOUR: LIST:MODE AUTC
STRIG: LIST: SCUR EXT

EXT-STEP Step-by-step run by means of the external trigger signal. Each trigger event triggers
a single step.

IEC/IEEE-bus commands: :SOUR:FREQ:MODE LIST
:SCUR: LIST:MODE STEP
:TRIG: LIST:SQUR EXT

HOP Step-by-step run by means of the internal trigger signal of the data generator (see
alsc Section Internal Modulation Data and Controt Signals from Lisis” and Section
‘Menu DIGITAL STANDARD - GSM"). Each trigger event triggers a single step.
{ECAEEE-bus commands: :SOUR:FREQ:MODE LIST

i 50UR:LIST:MODE STEP
:TRIG:LYZT: SOUR HOP
OFF Operating mode LIST is swiiched off.
IECAEEE-bus command:  : SOUR:FREQ: MODE CW
Note: The minimum step time of 1 ms must not be violated in modes EXT-STEP and HOP either.

With fading switched on, the mimimum step lime is increased to 3 ms, in casse of

TRIGGER

BLANK

LogNormal fading it is increased to 50 ms.

2.20.2  Inpuis/Outputs

TRIGGER input and BLANK output are available at the rear of the instrument for synchronization with
other instruments,

An external signal at this input triggers the LIST mode in operaling modes
EXT-SINGLE and EXT-STEP. The polarity of the active trigger edge can be
set in the UTILITIES - AUX /O - EXT TRIG SLOPE menu.

This output suppiies a signal (0 V/5 V) to blank the settling process by means
of pulse modulation or AM. The signal can also be used t0 synchronize other
instruments. The polarity of the signal can be set in the UTILITIES - AUX /O -
BLANK POLARITY menu.
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LIST Mode

MARKER

At the first step of the LIST mode, this output provides an approx. 200 us
trigger signal immediately after blanking. At small DWELL times, this signal
can be used for an accurate synchronization to trigger other devices and
shows the first stable output frequency. The delay to the fed-in signal at the
TRIGGER input for EXT-SINGLE or EXT-STEP is 1.5 t0 2 ms and has a jitter

of 0.5 ms.

" FREQUENCY

VECTOR MOL
- DIGITAL MOD
' DIGITAL 27D

LF QUTPUT

oFF | A

EXECUTE SINGLE LIST p

RESET LIST M

DWELL
CURRENT INDEX
LEARN b

SELECT LIST...
OELETE LIST...
FUNCTION

FILL INSERT

ISINGLE STEP EXT-SINGLE

COREENT :

DELETE

LisTZ

EDIT/VIEW

Fig. 2-129 Signal example LIST mode: MODE = EXT-STEP

The LIST menu offers access to setiings for the LIST mode.

Menu selection;

LIST

S

FREQUERCY
LEVEL
ANALOG MOD
VECTCR MOD
DIGTITAL MCD
DIGITAL STD
LF CUTFPUT

www.valuetsonics.com

EXECUTE SINGLE LIST ¥

RESET LIZT e

DWELL
CURRENT INDEX
LEAREN b

SELECT LIST...
DELETE LIST...

FUNCTION IRSERT

CURRENT :

CELETE

Fig. 2-130  Menu LIST - OPERATION page
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SMIQ

MODE

EXECUTE SINGLE LiST >

RESET LIST M

PWELL

CURRENTY INDEX

LEARN »

SELECT LIST...

PELETE LIST...

FUNCTION

www.valuetzonies.com

Selection of the operating mode.

IECAEEE-bus commands :  : SQUR:FREQ:MODE LIST;
P SOUR:LIST MODE ALTO;
STRIG:LIST:SOUR SING

Starts a single run of a list. This menu option is only visible it MODE
SINGLE is selected.

IECAEEE-bus command :  TRIG:LIST
Sets the starting point,
{EC/IEEE-bus command CABOR:LIST

Input value of the dwell time per step.
{EC/AEEE-bus command {SGUR:LIST:DWEL 10ms

Indication of the current list index. Setting vaiue of the current list index
in the STEP operating moda.

Starts the LEARN function. All value palrs of the active list are
subsequently sef by the instrument with the current additional
parameters, and the hardware setting data are stored.

Caution:  This function must be called after every creating and
altering the list {or the remaining setting data}). The list
must be learned as well affer temperature changes or
after calling internal calibration routines, as all parameters
usually controfled are replaced by stored values in the
LIST mode.

IECAEEE-bus command :S0uUR: LIST: LEAR

Selection of a list or creation of a new list (cf. Section 2.2.4, List Editor).
IECAEEE-bus command PSOUR:LIST:SEL FLISTZ' :

Deletion of a list (cf. Section 2.2.4, List Editor).
IECAEEE-bus command tSOUR:LIST:HEL  "LISTL’

Selection of the aditor functions to process a list (of. Section 2.2.4, List

Editor).
IECAFEE  :50UR: LIST:FREQ 100MHz, . 2CHz; POW 0dBm, 6dBm

2228 E-A
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LIST Mode

The second page of the LIST menu, the EDIT page is automatically activated if one of the editor
functions of line FUNCTION is selected. The hist which is displayed as CURRENT LIST in the SELECT
LIST ine is shown.

100. 000 000 0 -

Fig. 2-131 Menu List - EDIT page
INDEX Index of the list.
FREE indication of the list entries still vacant.
LENGTH Length of the current ist.
FREQ Parameier: Frequency.
LEVEL Parameter: Level; specified range 20 dB.
www.valuetkohics.com 5994

LEVEL

FREQUENCY SELECT LIST...
FUNCTION FILL-LIST INSERT DELETE EDIT/VIEW
ANALOG MOD |, ~INDEX- FREE 2041 - LEN 2055
YECTOR MOD |-
GIGITAL MODP a0on?
: DIGITAL 35T® ann3

[EROAVE
aGes
0606
poey

UTILITIES 000ns

3]

RN R
B Y

[N
PER o 1]
& 0 Y

JAGG
T
R
OG0
.Loo
.09
LG00
5. 000

CURREENT :

I - B o T o B o B ou R e

LISEZ

13,
7.0

d=2m
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2.21 Memory Sequence

in the memory-sequence operating mode the instrument automatically services a list with stored
instrument settings. Memory locations 1 to 50, which are loaded using SAVE and whose stored settings
are called either separately using RECALL or automatically and subsequently in the SEQUENCE mode,
are available.

The list is continuously serviced from the beginning to the end with a continual index. The order of the
memories to be passed through is arbifrary. kach setting can be assigned a freely selactable dweil ime.
The dwell ime determines the duration of the setting, its minimal value is 50 ms, its maximal vaiue 60
sec.

The list is divided up inte 3 columns for list index, memory location number (Memory) and dwell time
{Dwell}.. The beginning of the fist has index 1.

Table 2-22 MEMORY SEQUENCE; Exampie of a list

index Mamaory Dweli

001 0% 50.0 ms
002 a2 50.0 ms
003 0% 75.0 ms
004 10 78.0ms

Up 1o 10 sequence lists can be created. The total number of possible list elements is maximally 256.
l.e., a list can have 256 entries at the most, or less if several lisis have been ¢created.

Each list is identified by a separate name and selected via this name. A detailed descnption how 10
process the lists can be found in Section 2.2.4, List Editor.

Note: Frequently changing the level in the operating mode MEMORY SEQUENCE can stress the
mechanically switched atienuator. The attenuator is also actuated when AM is switched on or
off. For this reason we recommend that you make use of the non-interrupting level setting as
much as possible and that you use the setfing AM 0% instead of switching AM off.

www.valuetkohnics.com 5 540 -
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Memory Sequience

Operating Modes (MODE)
The following operating modes are avaiiable:

AUTO

SINGLE

STEP

EXT-SINGLE

EXT-STEP

OFF

External Trigger

www.valuetsohics.com

Run from the beginning 1o the end of the list with automatic restart at the
beginning. If another mede was activated prior to the AUTO operating mode,
continuation is made from the current index.

I=EC/EEE-bus command: SYST:MCODE M3EQ;
(SYST:MSECQ : MOLE AUTO
:TRIG:MSEQ: SOUR AUTO

Single run from the beginning to the end of the list. [f SINGLE is selected, the
run is not yet started. Below the MODE line, function EXECUTE SINGLE
SEQUENCE P to be executed is displayed which can be used to start the run.

IEC/AEEE-bus command [ SYST:MODE MSEQ;
:5YST:MSEQ :MODE AUTO
CTRIG:MSEQ:SCUR SING

Step-by-step manual processing of the list. Activating STEP steps an automatic
run and the cursor wraps to the indication value of CURRENT INDEX. The list
can now be passed through upwards or downwards step by step using the
rotary knob.

IEC/IFEE-bus command {SYST:MODE MSEQ;
:BYST:MSEQ :MODE STEP
< TRIG:MSEQ:SCOUR SING

Single run from the baginning to the end of the list as with SINGLE, but
triggered by an externat trigger signal.

IEC/IEEE-bus command (SYST MODE MSED;
: SYST:MSEQ :MODE AUTO
(TRIG:MSEQ: SOUR EXT

Step-by-step run using the exiernal trigger signal. Each trigger event triggers a
singie step.
IEC/IEEE-bus command (SYST:MODE MSEQ;

1 8YST :MSEQ :MODE STEP

(TRIG:MSEQ: S0UR EXT

Step-by-step run using the external trigger signal. Each trigger event triggers a
single step.
IECAEEE-bus command (BYST:MODE FIX

An external signal at the rear input TRIGGER friggers the MEMORY SEQUENCE in the EXT-SINGLE
and EXT-STEP operating modes. The polarity of the active trigger edge can be set in the UTILITIES -
AUX /O - EXT TRIG SLOPE menu.

Menu MEM SEQ with the two menu pages OPERATION and EDIT offers access to the
memory-seguence operating mode.

2.231% E-8
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SMIQ

Menu selection: MEM SEQ

100. 000 000 0 =

-30.0 =

LEVEL

FREQUENCY
LEVEL
BMALOG MCD
VECTOR MOD
DIGITAL MOD
DIGITAL S7TD
LF OUTEUT
SWEEFP

|

& UTILITIES FUNCTION

CURRENT INDEX

57T SELECT LIST...
DELETE LIST...

AT EZINGLE  ETEP  EXT-SINGLE  EXT-STEPE

RESET SEQUERCE b

CERRENT: MIEQL

FILiL TINSERYT DELETE EDIT/VIEW

Fig. 2-132  Menu MEM SEQ -OPERATION-page {preset setting)

MODE

EXECUTE SINGLE SEQUENCE ™

RESET SEQUENCE »

CURRENT INDEX

SELECT LIST...

DELETE LIST...

FUNCTION

www.valuettonies.com

Selection of the operating mode; setling the operating mode
regards varipus command systems at the IEC bus {cf. above).

Starts the gingle run of a memory sequence. This menu ppfion is
only visible if MODE SINGLE is selected.

IEC/AEEE-bus command STRIG:MSEQ

Wrap o the beginning of the kst.
{ECAECEE-bus command : ABOR: MSEQ

indication of the current list index. Setting value of the current list
index in the MODE STEP operating mode.

Selection of a list or generation of a new list {cf. Section 2.2.4, List
Editor).

[EC/IEEE-bus command :SYST:MSEQ: SEL "MSEQI"

Deletion of a list {c¢f. Section 2.2.4, List Editor).
IEC/EEE-bus command :SYST:MSEQ:DEL "MSEQ2"

Selection of the editor functions to process a list {c¢f. Section 2.2.4,

List Editor).
{EC/AEEE-bus command :SYST:MSEQ 9,2, .. .;

IBYSTIMSEG DWEL S0ms, 50ms, .
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Memory Sequence

The second page of menu MEM SEQ, the EDIT page, is automatically activated if one of the editor
functions of the FUNCTION line is selected. The fist which is entered as CURRENT LIST in the
SELECT UST line is shown.

100. 000 000 Q -

» FREQUENCY
| ANALOG MOB
VECTOR MOD

L¥ DUTPUT
¢ GWEEP

INDEX

FREE

LEN

MEMORY

DWELL

SELECT LIST...
FUNCTION FILL INEERT

DIGITAL MOD ooz
DIGITAL 3TD 0G3

064
005
006
007
aog

CUORRENT: MSEQL

DELETE ELIT/VIEW

~INDEX - ¥FREE 2041 - LEN 2055 MEMORY

g9
a2
01
23
9
ig
o8
1i

DWELL

ED ms
a0

&0

&0

£5

85

85 w
85 ¢

Index of the list.
Indication of the list entries still vacani.
fengih of the current list.

Parameter: number of memory jocation; range 1 to 50.

Parameter; dwell time; specified range 50 ms to 80 sec, step width 1 ms.

www.valuetsonics.com 2233
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SMIQ

2.22 Utilities

generation.

2.22.1 {EC-Bus Address (SYSTEM-GPIB)

the point of delivery address 28 is set.

Menu selection:  UTILITIES -SYSTEM -GPIB

100. 000 000 0 =

A FREQUENCY systen]  fgeim
. LEVEL REF 0SC | R§232
=t ANALOC MOD PHASE SERDATA AMIQ ADDRESS
. VECTOR MOD PROTECT | SECURITY
= NIGITAL MOD] CALIE LANGUAGE
' DIGITAL STD| DIAG

LF CUTPUT TEST

SHEEP MOD KEY
RUX 1/0
BEEPER
THSTALL

Fig. 2-134 Menu UTILITIES -SYSTEM -GPIB

ADDRESS input value of the |[EC-bus address
{EC/IEEE-bus command :SYST:COMM: GPIB: ADDR 28
ANMIQ ADDRESS IEC/IEEE-bus address of AMIQ.

www.valuetsonies.com —

The UTILITIES menu contains submenus for general functions which do not directly relate 1o the signal

Submenu: SYSTEM-GPIB offers access fo the remote-control address. The setting range is 0 to 30. At

F-A
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2.22.2 Parameter of the RS232 interface (SYSTEM-RS232)

Submenu SYSTEM-RS232 offers access to the configuration of the RS-232 interface. The pin
assignment of the interface corresponds to the pin assignment of a PC.

Menu selection;  UTILITIES - SYSTEM - RS232

FREQUENCY | GPIE B DATA FORMAT 8 Bits

LEVEL REF GEC PARLTY NG

EMALCG MOD PHASE SERDATA SETOP BIT

VECTOR MOD | PROTECT | SECURITY | BAUD RATE [s00 | bps
DIGITAL MOD | CALIB | LANGUAGE | HANDSHAKE OFF  [ATS/CTS |XON/XOFF
DIGITAL $7D = DIAC

LF QUTFUT TEST
SHEEP MOD KEY
LUK T/O
BEEPER
INSTALL

Fig. 2-135 Menu UTILITIES - SYSTEM - RS232

DATA FORMAT Indication of the number of data bits. This value cannot be changed.
PARITY indication of parity. This value cannct be changed.
STOP BIT indication of the number of stop bits. This value cannot be changed.
BAUD RATE Selection of the baud rate.

[ECAEEE-bus command ¢ SYST:COMM: SER:BAUD 3600
HANDSHAKE Selection of the handshake.

OFF Ng handshake

IECAEEE-bus command : 8YST:COMM: SER:PACE NONE
(SYST COMM : SER:CONTRTS ON
RTS/CTS Hardware handshake using the interface lines RTS and CTS. This

mode always is 1o be preferred to XON/XOFF mode, if permitted by
the configuration of the host computer,

{EC/IEEE-bus command : SYST:COMM: SER: CONT:RTS RFR

XON/XOFF Software handshake using the ASCIl codes 11h <XON> and 13h
<XOFF»>. This mode is not recommended for binary data and for
baud rates above 9600 baud.

{[EC/IEEE-bus command :SYST:COMM: SER:PACE XON

www.valuetsonics.com 2235 E-6
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2.22.3 Parameter of the SER DATA Input (SYSTEM-SERDATA)

Menu selection:  UTILITIES - SYSTEM - SERDATA

100. 000 000 0 =

Submenu SYSTEM-SERDATA offers access to the configuration of the SERDATA input.

FRECUENCY
LEVEL
ANALOG MCD
VECTOR MOD
DIGITAL MOD
DIGITAL STD
LF QUTPDT

REF OSC
PHASE
PROTECT
CALIB
DIAG
TEET
MCDh EEY
EUX I/0C
BEEPER
IHETALL

GPIB
REZ3Z

SERDATL

SECURITY
LANGUAGE

BAUD RATE

Fig. 2-136 Menu UTILITIES - SYSTEM - SERDATA

BAUD RATE

Selection of the baud rate.

IECHEEE-bus command

www.valueitonies.com

$5YST:COMM: SDAT : BAUD %600

2.236

3604 bps
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2.22.4  Suppressing Indications and Deleting Memories (SYSTEM-SECURITY)

For security interests, indications can be suppressed and memories deleted in the SYSTEM-SECURITY
subments.

Menu selection:  UTILITIES - SYSTEM-SECURITY

100. 000 000 Q -

FREQUENCY GPIE

LEVEL REF CSC ' RSZ32 ANNOTTATION FREQ OFF
RNALOG MOD PHASE SERDATA ANNOTTATION AMPLITUDE OFF DN |
VECTOR MOD FROTECT CLEAR MEMGEY ¥

DIGITAL MO CRLIB LANGIAGE
DISITAL STD | DIAG
L¥ CUTPUT TEST
SWEEP MOD KEY
LIsT AUX 1/0
MEM SEQ ¢ BEEPER

il INSTRLL

R

Fig. 2-137 Menu UTILITIES - SYSTEM-SECURITY

STATE Salaction of the SECURITY state
ON Locks the suppression of the indications. Can only be
set via IEC bus.
OFF Deactivates the interlock of the Indication

suppression, The preset state is set in the fransition
ON-QFF, and all data stored such as seltings, with
the exception of the DM lists are deleted. Can only
be set via IEC bus,

IEC/IEEE-bus command :3YST:58C QFF

ANNOTATION FREQ OFF All frequency indications are suppressed.
ON The frequency setting is displayed..
[ECAEEE-bus command :DISPANN:FREQ ON

ANNOTATION AMBLITUDE QFF All leve! indications are suppressed.
ON The level setting is displayed.
IEC/AEEE-bus command (DISE : ANN: AMPL ON

CLEAR MEMORY » Deletion of al data stored suich as settings, user correction and
list settings stored, with the exception of the DM lists.

For this action, two commands are necessary at the |EC bus:
{EC/IEEE-bus command :BYST:SEC ON; SEC OFF

www.valuetsonics.com 0,057 E-6
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2.22.5 indication of the IEC-Bus Language (LANGUAGE)

Submenu UTILITIES-SYSTEM LANGUAGE indicates the IEC-bus language and the current SCPi
Varsion.

2.22.6 Reference Frequency Internal/External (REF OSC)

In the internal-reference operating moede, the internal reference signal at a frequency of 10 MHz is
available at the REF socket (rear of the instrument).

Signal lavel: V4 (EMF, sine) =1 V.

The frequency of the internal reference oscillator can be detuned via the EXT TUNE input (rear of the
instrument). Input voitage range +10 V, pulling range +1x10°6,

The external detuning is possible in both states of the ADJUSTMENT STATE (ON or OFF) unless
option SM-B1, reference oscillator OCXQO, is fitted, If option SM-B1, reference oscitlator QCXO, is fitted,
the detuning via the TUNE input is only possible if the ADJUSTMENT STATE selection has been
switched to GN in the UTILITIES-REF OSC menu.

In the external-reference operating mode, an external signal at a frequency of 1 MHz to 16 MHz
{spacing 1 MHz) is to be fed into socket REF. The selting o external frequency is effected in the
UTILITIES-REF CSC menu.

Signailevel:. Vg=01t02V

The message "EXT REF" is displayed in the status line in the header field of the display in the
exiarnal-reference operating mode.

Menu selection:  UTILITIES - REF OSC

100. 000 000 0 -

FREQUENCY SYSTEM
LEVEL REF OEC EXT FREQUENCY
ANALCG MOD PHLSE
VECTOR MOD | PROTECT
DIGITAL MOD CRLIB BRESGUSTMENT STRTE
DIGITAL 3TD DIAG FREQUERCY ADJUSTMENT
LF OUTPOT TEST
SWEEF MOD REY
LISt AUX 1/0
EM SEQ BEEPER
MEEG | PEERER

Fig. 2-138  Menu UTILITIES - REF OSC (preset sefting)

SOURCE : Selection of the operating mode,
INT Internal-reference operating mode

EXT Externai-reference operating mode
[EC/IEEE-bus command SOUR: ROSC: SOUR INT

wWw.vaI uetsonics.com 2.238 E-6
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EXT FREQUENCY input value of the external reference frequency {1 MHz to 16 MHz,
spacing 1 MHz).
IECAEEE-bus command SOUR:ROSC:EXT:FREQ 10E6

ADJUSTMENT STATE OFF Tuning value of the internal reference frequency as
calibrated (ct. menu UTILITIES-CALIB)
ON Tuning value according to setting value FREQUENCY

ADMHISTMENT. Option SM-B1, reference oscillator
OCXO, is switched off. Only the standard reference
oscillator is in operation.

IEC/EEE-bus command SCUR:ROSC:ADJ:STAT ON

FREQUENCY ADJUSTMENT Input value in the range 0 to 4095 to set the internal reference
frequency. Pulling range +4x10-8

{EC/IEEE-bus command SOUR:ROSC  ADJ:VAL 2048

2.22.7 Phase of the Output Signal (PHASE)

Menu UTILITIES-PHASE offers access 1o the phase setting of the RF output signal with respect to a
refarence signal of the same frequency.

Menu selection:  UTILITIES - PHASE

100. 000 000 0 - wver = 300 de

SYSTEM DELTA PHASE

REF 03C BESET DELTA PHASE DISFLAY

YVECTOR MOR { FROTECT
PIGITRL MOD CALIB
BIGITAL S8TD DIAG

LE CUTPUT TEST
MOD KEY
LUK I/0
BEEPER
IHETALL

Fig. 2-138  Menu UTILITIES - PHASE (preset setting)

DELTA PHASE Setting value of the phase.
IEC/IEEE-bus command SOUR:PHAS 10 DEG

RESET DELTA PHASE DISPLAY ¥ Sets the display of the DELTA PHASE to 0 without the phase of
the output signal being influenced.
IEC/EERE-bus command SOUR: PHAE : REF

www.valuetkohics.com 5 038 E-R
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2.22.8 Password input With Functions Protected (PROTECT)

The execution of calibrating and service functions is protected by a password. To unlock the lock-out,
the correct password, a 6-digit number, has 10 be entered and then the [ENTER] key has to be pushed,
After the ingirument has been switched on, the iock-out is automatically activated.
Password 1 unlocks the lock-out for calibrations LEV PRESET and VCO SUM.

Password 2 unlocks the lock-out for calibration REF OSC.

Password3  permits the input of the serial number and the value of the counter for POWER ON,
operating hours and attenuator circults.,

Menu UTILITIES-PROTECT affers access 1o the unlocking of protected functions.

Menu selection:  UTILITIES - PROTECT

100. 000 000 0

FREQURNCY SYSTEM LOCK LEVEL 1 OFF O]
- LEVEL REF OEC FPASSWORD LEVEL HHHH KT
- ANALDG MOD PHASE

 VECTDR MQD LOCK LEVEL 2

I DIGITAL MOD CALIB PASSWORD LEVEL
"DIGITAL STD | DIAG
- LE QUTRUT TEST LOCK LEVEL 3

MOD KEY PHSBWORD LEVEL UK
AUX I/0
EEEFPEE
INSTALL

)

LOCK LEVEL x Activating/deactivating the lock-out.
ON The lock-out is activated.
OFF The cursor awfomatically wraps to the input of the

password. After the password has been entered, the
lock-out is deactivated.

[ECAEEE.bus command CSYST:PROTL ON
PASSWORD LEVEL x input of the password; termination with [ENTER] key.
{EC/IEEE-bus command 1SYSTPROTY OFF, 123456

www.valuetsonies.com 2 240 -
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2.22.9  Calibration (CALIB)

For servicing, the following menus offer access to calibrating routines and correction values:
UTILITIES - CALIB - ALL

VGO SUM

VECTOR MCD

LEV PRESET

REF OSC  {cf. service manual)

LEVEL {cf. service manual)

ALC TABLE

LEV ATT

FADING SIM

internal calibration routines LEV PRESET and VCO SUM are protected by a password. They can only
be executed if the lock-out in the UTILITIES - PROTECT menu has been unlocked. The password ig
PASSWORD LEVEL 1 ="123456",

Caution: Execute calibration routines only when the instrurment has warmed up

Calibration routines LEVEL and REF QSC are described in the service manual (stock no.
1085.2445.24),

Calibration ALL

CALIBRATION ALL triggers alt iniernal calibrations which do not require any external measuring
equipment. The calibrations with external measurements are described in the service manual.

Menu selection:  UTILITIES - CALIB- ALL

ores

100. 000 000 O ==

FREQUENCY | SYSTEM CALIBRATE ALL p
LEVEL . REF 08C | VCO SUM
ANBLOG MOD | PHASE VECTOR MOD

VECTOR MOD PROTECT LEV PRESET

DIGITAL MOD aSC REF

DIGITAL STD
LF OUTPUT
SWEEP

LIST

MEM BEQ. ...

DIAG LEVEL

TEST ALC TABLE
MOD KEY LEV ATT
ATH I/0 FADING SIM
BEEPRER
INETALL

Fig. 2-141  Menu UTILITIES - CALIB - ALL

CALIBRATE ALL > Triggers al internal calfibrations.
IECMEEE-bus command :CAL:ALL?

WWWV3| uetronies.com 2 941 . FA
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Calibration VCO SUM

To synchronize the summing loop, the frequency the oscillator generates must be so ciose to the rated
frequency that the phase control can lock in. This is effected by means of preselting values. The
presetting values are stored in a table and can be renewed using internal calibration routine VCO SUM,
The calibration routing needs only be executed after a data loss in the RAM or after an exchange of
moduies.

Function: In a 10-MHz division scale, the VCOs are synchronized with the rated frequency and the
presetling voltage readjusted until the difference to the tuning voltage becomes minimal.
The value hence achieved is eniered info the table,

Menu selection:  UTILITIES - CALIB - VCO SUM

100. 000 000 0 »=-

A DREQUENCY | SYSTEM CALIBRATE P
: LEVEL | REF OSC | VECTOR MOD VIEW D

C ANALOG MCD FHASE LEY PRESET

 VECTOR MOD | PROTECT : OSC REF

. DIGITAL MOD | LEVEL * tooz

IGITAL 5TD | DIAG F o DGG3

F ourpur TEST R S

i MOD KEY [BTeY k]

AUX I/0 Cpong

BEEFER [Hdne

INSTALL '

[ROT ST U I U R R L

[T B e R B e Y e e e

i S D e T

Fig. 2-142 Menu UTILITIES - CALIB - VCO SUM

CALIBRATE »  Triggers the calibration for the VCO summing loop .
IEC/AEEE-bus command (CAL:VSUM?

VIEW » indication of the list of correction values.
The cursor wraps to index 1 of the list. The list can be executed using the rotary
knob. This index can be obtained by entering the index value on the digit block.
IEC/IEEE-bus command (CAL:VSUM: OFFS?
(CAL:VSUM. DAC?
{CAL: VSUM: KOS?

www.valuetronies.com 2.042 Ea



SMIQ Utiiities

VECTOR MOD calibration

in order to obtain accurate and reproducible reasurements, the I/Q modulator has to be calibrated. . To
do this the imternal calibration routine VECTOR MOD is used for adjusting the residual carrier, Q
imbalance and guadrature offset of the modulator. Calibration should be carried out prior to the
measurement but after a warm-up time of approx. 1 h or in the case of temperature changes of more
than 5° C.

Function: By applying an internal reference voltage 1o the | or Q input, the modulator is driven with a
defined signal which can be measured with a detector at the moduiator output. D/A
converers allow residual carrier, 1Q imbalance and quadrature offset to be adjusted to
nominal values. Calibration values are entered in a table and stored in a RAM. During the
calibration a progressing bar is displayed

Menu selectiom: UTILITIES - CALIB - VECTOR MOD

100. 000 000 O ==

FREQUENCY SYSTEM VOO SilM ; CARLIBRATE P
LEVEL REF 0Q3C VECTOR MOD
ANALDG MOD PHASE LEV PRESZET
VEOTOR MOD PROTECT 85C REFR
DIGITAL MOD LEVEL
DIGITAL 3TD DIAG

LF OQUTPUT TEST
SWEED MOD EEY
LIST AUX L[/C
EM SEQ BEEFER

UTILITIES | INSTALL

Fig. 2-143  Menu UTILITIES - CALIB - VECTOR MOD menu

CALIBRATE M  Triggers a calibration for the /Q modulater
IEC/MEEE-bus command i CAL: VMOD?

www.valuetkonics.com 2543 E6
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Calibration LEV PRESET

in order fo hold the ampliiude modulator in the optimal working point with all frequency and level
settings, a second contral element is mounted by means of which the level bafore the moduiator is set in
such a way that the modulator always works in the best part of its characteristic. The setting values for
the second control element are stored in a table and can be renewed using internal calibration routine
LEV PRESET. The calibration routine needs only be executed in the case of a data loss in the RAM or
after an exchange of modules.

Function: By alternately adiusting the two level control elements, the calibration routine determines
the value for the presetting in which the amplitude modulator is operated at the attenuation
demanded. The calibration is executed according {0 a given frequency table at levels of 10
dBm, 13dBm and 16 dBm.

Meny selection:  UTILITIES - CALIB - LEV PRESET

FREQUENCY SYSTEM VEQ SUM
LEVEL REF 05C VECTOR MCD TABLE
ANALOG MOD PHASE
VESTOR MOD . FROTECT QS5C REF VIEW p
DIGITAL MOD LEVEL R
BIGITAL S7Tp | DIAG :
LF OUTPUT | TEST : 0002
SWEEP . MOD KEY 0003
LIST - ORUX 1/0 0004
EM SEQ BEEFER DO0s
TILITIES | IKSTALL 0a06

Fig. 2-144 Menu UTILITIES - CALIB - LEV PRESET

CALIBRATE M Triggers the calibration for level preset.
IECAEEE-bus command (CAL :LPR?

The following parameters are only necessary for the indication of the correction vaiues:

TABLE Selection of the correction values displayed by VIEW
HKQMOD-CW Correction values of module ™Q-Modulator®, valid with CW
mode
HKAMOD-VM Corraction values of module "IQ-Modulator®, valid with 1Q
mode

CONVERTER Correction vaiues of modtle "IQ-Converter"

VIEW » The cursor wraps to index 1 of the list. The list can be executed using the
rotary knob. This index can be directly obtained by entering the index value on
the digit block.

IECAEEE-bus command CCAL: LPR:DATA?
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Calibration ALC TABLE

for the given operating temperature.

Menu selection:

UTILITIES - CALIB - ALC TAB

100. 000 000 0

LE

A PREQUENCY SYSTEM | VO SUM
: LEVEL REF 0QSC VECTOR MOD
NALOG MOD PHASE LEV PRESET

IRCTOR MOD PROTECT 0sC REF
TGITAL MOD CALIE LEVEL

F CUTPUT TEET LEV ATT

MOD KEY FADING 51M
BAUX L/C
BEEPER
INETLELL

Fig. 2-145 Menu UTILITIES - CALIB - ALC TAB

tECAEEE-bus command

www.valuetsonics.com

LE

2.245

LEARN TRBLE ¥

For vector modulation or digital moduiation, SMIQ is operated with the internal level control switched off,
In mode ALC MODE - SAMPLE & HOLD, the level is recalibrated for each level or frequency setting. In
mode TABLE, the iatter does not apply since the necessary input values are taken from a table. This
table can be regenerated using LEARN TABLE P This is required to attain an optimum level accuracy

LEARN TABLE M Triggers the generation of the new correction value for the function LEVEL-
ALC-ALC OFF MODBE TABLE.

:30UR:POW: ALC: TREL?
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Calibration LEV ATT

For digital modulation (DIGITAL MOD and BIG STANDARD) and with the function LEV ATT switched
on, the output level of SMIQ is reduced by a settable value in dB for a certain time {eg a slot).
Calibration serves for attaining an optimum accuracy of level reduction.

Menu selection:  UTILITIES - CALIB - LEV ATT

100. 000 000 0

 FREQUENCY SYSTEM Veo SUM CALIBRATE b
LEVEL REF ©EC VECTOR MOD
ANRLOG MOD ' PHASE LEV PRESET
VECTOR MOD | PROTECT | OSC REF
PIGITAL MOD LEVEL
DIGITAL 57D | DIAG ALC_TABLE
LE OUTPUT TEST
SWEEP MOD KEY | FADING SIM
LI8T AUX 1/0
MEM SEQ BEEPER
UTTLITIES | INSTALL

Fig. 2-146  Menu UTILITIES - CALIB - LEV ATT

CALIBRATE» Triggers the calibration for the function LEV ATT,
IEC/IEEE-bus command :CAL: LATT?

www.valuettonics.com » 246 Ea



SMIQ Utilities

FADING SIM calibration

Unwanted spectral lines of the carrier frequency and Doppler frequency are caused by the offset
voltages of A/D and D/A converters in the fading simulator. These offset voltages can be automatically
compensated by calling up a self-calibration. Calibration should be carried out prior to the measurement
but after a warm-up time of approx. 1 h or in the case of temperature changes of more than 5° C.

Menu selection:  UTILITIES - CALIB - FADING SiM

100. 000 000 0 =

A FREQUENCY SYSTEM | VCOQ SUM CALISRATE p
LEVEIL REF QS5C VEQTOR MGD
ANALCG MOD PHASE LEV PRESET

VEZTOR MOD PROTECY Q8C REF

' DICITAL MOD | [CALIB || LEVEL

% DIGITAL STD | DRIAG {FADTNG s1M]

. LT OUTEUT TEST
SWEEP MOD EEY
LIST RUX I/C

BERPER

INMSTALL

R R P R SR A R N

Fig. 2-147 Menu UTILITIES - CALIB - FADING SIM, fitted with option SMIQB14, Fading Simulator

CALIBRATE M Triggers the calibration of the fading simulator
IEC/IEEE-bus command tCAL:FSIM?
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2.22.10 Indications of Module Variants (DIAG-CONFIG)

For service purposes, the modules installed can be indicated with thelr variants and states of
modification, Submenu DIAG-CONFIG offers access to the module indication.

IECAEEE-bus command CDIAG: INFO:MORY

Menu selection:  UTILITIES - DIAG - CONFIG

100. 600 000 0 =

EYSTEM COMELE

REF 08C TEOINT
DHASE PARAM
BPROTECT
CALIE
TEST SM-B1
MOD KEY SM-B5
AUX 1/0 SMIQB10

?igi;iL SMIQELL
L EY

Fig. 2-148  Menu UTILITIES - DIAG - CONFIG
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2.22.11 Voltage Indication of Test Points {DIAG-TPOINT)

Submenu DIAG-TPOINT offers access to internal test points. ¥ a test point is switched on, the voltage
indication is displayed in a window in the header field. For greater detail, see service manual.

Menu selection:  UTILITIES - DIAG - TPOINT

FREQUENCY SYSTEM | CONFIG
. LEVEL REF O5C
ANALOG MOD | FPHASE | PARAM

JECTOR MOD BFROTECT |

IGITAL MoD | CALIB ;
IGITAL STD !
TEST
MOD KEY
AUX I/0
BEEPER
INSTALL

Fig. 2-149 Menu UTILITIES - DIAG - TPOINT

STATE Switching on/off the voltage indication in the header field.
POINT............ Input vaiue of the test point.
{EC/IEEE-bus command :DIAG:POINXx?
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2.22.12 Indications of Service Data (DIAG-PARAM)

Subrmenu DIAG-PARAMETER offers access to different parameters such as serial number, software
version, operating-hours counter and attenuator circuits.

Menu selection:  UTILITIES - DIAG - PARAM

# FREQUENCY SYSTEM CONFLG SERTAL NO, XUXX HERHLK
LEVEL REF 05 TPOLNT SOETWARE VERSION 1.03

PANALOG MOD PHASE SOPTWARE DATE FEB 04 1953
. VECTOR MOD  PROTECT POWER CN COUNT 173
. DIGITAL MOD | CALIB OPERATION TIME 300

320
456
523
250
466
4640

)

IGITAL 51TC ATTEN COUNT J0dB
TEST ATTEN COUNT  5dB
MOD KEY APTEN COUNT 20dB
AUX I/0 ATTEN COUNT 20dB
EEEPER | ATTEN COUNT 10dB
THSTALL {  ATTEN COUNT 40ds

©F 3 B3

L T Y N

eI 4

Fig. 2-150 Menu UTILITIES - DIAG - PARAM

For IEC-bus commands, ¢f. Chapter 3, Section "DIAGnostic System”,

22213 Test (TEST)

{ci. Chapter 4, Section "Functional Test™
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2.22.14 Assignhing Modulations to the [MOD ON/OFF] Key (MOD-KEY)

The modulations can be switched on/off in the individual modutation menus and parallely by means of
the [MOD ON/OFF] key.

For which moduiations the [MOD ON/OFF] key is effective can be defined in the UTILITIES-MOD KEY
menu. The key can either be effective for all moduiations or for a selected one.

Function of the [MOD ON/OFF] key if effective for a type of modulation:
> Every pressing a key alters the state {ON or OFF) of the selected modulation.

Function of the [MOD ON/OFF] key if effective for all types of modulation (ALL):

» If at least one modulation is switched on, pressing the [MOD ON/OFF] key switches the modulation/s
off. Which modulations were switched on is stored.

If no modulation is switched on, pressing the [MOD ON/OFF] key switches on the modulations which
ware last switched off using the [MOD ON/OFF] key.

On switching on using the [MOD ON/OFF] key, the moduiation sources are used as defined in the
modulation menus.

Access to the selection of the modulation to be SWltched using the [MOD ON/OFF] key is possable in the
UTILITIES-MOD KEY menu.

Menu selection: UTIL%TIES MOD KEY

100. 000 000 Q =

FREQUENCY i SYSTEM MODULATION. ..

LEVEL REF OBC
ANALOG MQD PHASE
 VECTOR MOD PROTECT
DIGITAL MOD | CALIB
 DIGITAL STD | DIAG
- LE OUTPUT TEST
BUX 1/0
BEEPER
INSTALL

TR T

Fig. 2-151  Menu UTILITIES - MOD KEY {preset setting)

MOBDULATION Open a window for selection of the madulation for which the IMOD ON/OFF]
key is 10 be effective. The foillowing is to choose from:
ALL, AM, BB-AM, FM, PM, DM, VM, FSIM.

Noie: Praset switches off all modulations, sets the seleclion to ALL and
slores AM 30%, AM SOURCE INT as default setting.
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2.2215 Setting Auxiliary Inputs/Outputs (AUX-1/0)

Menu UTILITIES - AUX ¥O offers access to settings for the TRIGGER input, BEANK ocutput and
MARKER output. Sections Sweep and Memory Sequence provide further information.

Menu selection:  UTILITIES - AUX 11O

FREQUENCY SYSTEM
LEVEL REF 030
ANARLOG MOD PHASE
VECTOR MOD PROTECT
DIGITAL MQD CALIB
DIGITAL S5TD DIAG
L LE OUTPUT TEST
. SWEEE MOD KEY
EM SEQ BEEPER
INSTALL

EXT TRIGGER SLOPE

SWEEP BLAKK TIME
BLANK POLARITY

MARKER POLARITY

Fig. 2-152  Menu UTILITIES - AUX YO

EXT TRIGGER SLOPE

SWEEP BLANK TIME

BLANK POLARITY

MARKER POLARITY

www.valuettonics.com

Selection of the active edge of the external trigger signal.

POS The instrument friggers on the positive edge of the
externat signal.
NEG The instrument triggers on the negative edge of the

external signal.

EITHER The instrument triggers on both edges of the external
signal.

IEC/IEEE-bus command :TRIG:SLOFP ROS

Selection of the blank duration.

NORM BLANK duration is set to the shortest duration
possible.

LONG The BLANK duration is set for the PEN LIFT control of
an XY recorder (approx. 500ms),

IEC/EEE-bus command (SOURZ:SWE:RTIM NORM

Selection of the polarity for the blank signal.

NORM With active BLANK, the output signal is HIGH.
INY Polarity is inverted.

{EC/IEEE-Bus command :QUTP : BLAN NORM

Selection of the poiarity for the marker signak.

NORM  The output signal is HIGH when the sweep cycle
reaches the mark,

NV Polarity is inverted.
IEC/IEEE-bus command SOUR:MARK : POL NORM

2.252 £-6
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2.22.16  Switching On/Off Beeper (BEEPER)

Menu UTILITIES-BEEPER offers access to the switching on/off of the beeper.
Noite: Preset does not after the current state {ON or OFF).

Menu selection:  UTILITIES - BEEPER

100. 000 000 0 ==

A PREQUENCY

. ANALOG MOD
ECTOR MOD
IGSITAL MOD
IGITAL STD
¥ OUTPUT

SYSTEM
REF OSC
PHASE
PROTECT
CARLIE
DIAG
TEET
MOD KEY
AUX I/0

|8EEPER'

IHSTALL

KEY BEEP STATE

Fig. 2-153 Menu UTILITIES - BEEPER

KEY BEEP STATE

Switching on/off the beeper

{EC-bus command

www.valuetsonies.com
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SYST:RBEEP : STAT OH
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2.22.17 Ingtallation of Software Option

Optionss are installed in the menu UTILITIES-INSTALL by means of a keyword, The keyword is part to
the equipment suppiied in case of a follow-up ordetr.

Menu UTILITIES-INSTALL gives access to the keyword entry,

Menu selection:  UTILITIES - INSTALL

100. 000 000 Q e

FREQUENCY | SYSTEM OPTLON TO _INSTALL

LEVEL REF G8C INSTALLATION HKEY Kk ko k
ANRLOG MOD PHASE R
VECTOR MOD PROTECT LMIQ CTRL VISIBLE cn [@f?i
I DIGITAL Moni CALIR

: DIGITAL STD| DIAG

. LY OUTPUT TEST
MOL KEY
AUY I/C

WEE
S

SRR

Fig. 2-154 Menu UTILITIES - INSTALL, fitted with options

OPTION TO INSTALL Selection of the option 10 be insialled.
INSTALLATION KEY Entry of the keyword; after entry, press key [ENTER].
AMIG CTRL VISIBLE Activates or deactivates menu AMIQ CTRL.
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2.23 The Help System

The SMIQ has two help systems. On the one hand the context-sensitive help which is called by means
of the HELP key and which gives information on the current menu. On the other hand, auxiliary texts
can be selected according to headwords in alphabetical order by accessing menu HELP.

HELP Key

The yellow HELP kay can be pressed at any point in time. The current setting menu is faded out and
context-sensitive text faded in. The help panel can be exited by means of the RETURN key.

Menu HELP

After cailing the help menu, access to all auxiliary texts is possible via an index. Operation is analog to
menu cperation.

¥ Set the menu cursor 10 the index desired using the shaft encoder.

» Press the {SELECT] key.

» The information for the index marked is displayed.

¥ Press the [RETURN] key to exit the menu,

2.24 Status

By means of a STATUS page, the SMIQ permifs an overview over afl settings of the instrument. The
settings are displayed in an abbreviated form, The STATUS page is calied by pressing the [STATUS)
key. Return 1o the preceding menu is effecied using the [RETURN] key.

100. 000 000 0 »-

AM: INT 3G.0° . 1.000 OkKz
BR-AM: OFF
LF-OUTRUT: OFF

PULSE: OFF SWEEFP / LIST: OFF
BLANK POL: NORM; TIME: HORY

VM. OFF
REF O8C: 1O0MHz INT ADRDJUST: QFF
oM OFF ALC: ON

TRIGGER SLOPE: POS

LOCAL
UNLOCEED
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SMIQ

2.25 Error Messages

The SMIQ displays error and caution messages in a different manner, depending on how long, for a
short period of time or permanently, the cause exists.

Short-term message

l.ong-ierm message

The short-term message is displayed in the status Hne. Part of it
overwrites the status indications and disappears after approx. 2
seconds or in the case of a new entry.

The instrument shows, e.g., shori-term messages if the attempt is
made (o enter an gverrangs or if incompatible operating modes
deactivaie one another.

The long-term message is displayed in the status line by means of
the message "WARNING™ or "ERROR". Pressing the [ERROR] key
calls the ERROR page in which the messages are entered. Several
messages can be entered at the same time. The long-term message
remains existing until there is no cause any more. The ERROR page
is exited using the [RETURN] key.

The instrument displays, €.g., the long-term message "ERROR" if
there is a hardware error or “"WARNING" if overrange settings have
been made.

Notes: — An error message "ERROR" does not necessarily point to a defect instrument. There are
various operating states which can cause an ERROR message. E. g. if the instrument is set
to external reference but no external reference is connected,

~ Error 313 indicates the loss of calibration data and is also applicable in case of a cold start
(kay [PRESET] is pressed during switch-on). The calibration values can be restored with
internal calibration routings. These routines are accessible via menu UTILITIES-CALIB (see

saction on calibration).

The ERROR page offers access 1o long-term messages if the [ERROR] key is pressed.

100. 000 000 0 - 12.0 o~

EXT1-LOW ERROR

WAFHING -~221
BERROR 211
WARNING 153

Settings confiict; modulation forces peak level into overrangs
Summing lecop uniccked
Taput veoltage out of range; EXT1 too low

Fig. 2-156 ERROR page

A list of the possible error messages is to be found in annex B.
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3 Remote Control

The instrument is equipped with an IEC-bus interface according to standard IEC 625.1/IEEE 488.2 and
a R8-232 interface. The connectors are located at the rear of the instrument and permit to connect a
controller for remote control. The instrument supports the SCPI version 1994.0 (Standard Commands
for Programmable Instruments). The SCP! standard Is based on standard |EEE 488.2 and aims at the
standardization of device-specific commands, error handling and the status registers.

This section assurnes basic knowledge of IEC-bus programming and operation of the controller. A
description of the interface commands is 10 be obtained from the relevant manuals.

The requirements of the SCPI standard placed on command syntax, error handiing and configuration of
the status ragisters are explained in detail in the respective sections. Tables provide a fast overview of
the commands implemented in the instrument and the bit assignment in the status registers. The fables
are supplemented by a comprehensive description of every command and the status registers. Detailed
pragram examples of the main functions are to be found in annex D. The program examples for
{EC-bus programming are all written in QuickBASIC.

Note: In contrast to manual control, which is intended for maximum possible operating convenience,
the prionity of remote control is the prediciability of the device stalus. This means that when
incompatible settings (e.g. activation of PM and FM at the same lime) are attempted, the
command is ignored and the device status remains unchanged, i.e. is not adapted to other
seltings. Therefore, IEC/AEEE-bus control programs should always define an inftial device staius
(e.q. with command *RST) and then implement the required settings.

3.1 Brief Instructions

The short and simple operating sequence given below permits fast putting into operation of the
instrument and setling of its basic functions.

311 IEC-Bus
it is assumed that the EC-bus address, which is factory-set to 28 has not yet been changed.

1. Connect instrument and conirotier using IEC-bus cable,
2. Write and start the fofiowing program on the controlier:

CALL IRFIND ("DEVLI®, generator:) Open port {0 the instrument
CALL IBPAD{generator%, 28) tnform controlier about instrument address
CALL IBWRT {genexators, "*RET;*CLS"} Reset instrument
CALL IBWRT (generators, "FREQ S0MHz") Set frequency to 50 MHz
CALL IBWAT (generator®, *POW -7.3dBm™) Set output level -7.3m dBm -
CaALL IBWRT (generator%, "AM:S50UR INT") Set AM modulation source LFGEN
CALL TBWRT (generatori, "AM:INT:FREQ 15kHz") Set AM modulation source LFGEN
CALL IBWRT(generatori, “BM 30PCT") Set AM modisation depth 30%
CALL IBWRT (generator%, "AM:STAT ON") Switch on AM

An amplitude-modulated signal is now applied at the output of the instrument.
3. Te return to manual conirol, press the LOCAL key at the front panel.
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3.1.2 RS-232 Interface

itis assumed that the configuration of the RS-232 interface at the unit has not yet been changed.

1. Connect unkt and controlier using the 0-modem cable.

2. Enter the following command at the controller to configure the controller interface:
mode com1: 9600, n, 8, 1

3. Create the following ASCII file:
Switch instrument to remote controf (Return key}

*RST; *CLS Reset instrument

FREQ 50MHz Set frequency 50 MHz

POW -7, 3dBm Set output level -7.3 dBm

OUTE : STAT EN Switch on RF output

AMSOUR INT Set AM modulation source LFGEN

AM:INT:FREQ 1SkHz
AM 30PCT
AM: STAT ON

Set modulation frequency 15 kHz
Set AM moduiation depth 30%
Switch on AM

{Return key)

4. Transfer ASCIHHfile to unit via RS-232 interface. Enter the following command at the controller:
copy <filename> com1:
An amplitude-modulated signal is now applied at the output of the instrument.

5. To return to manual control, press the {LOCAL] key at the front panel,

3.2 Switchover to Remote Control

On power-on, the instrument is always in the manuat operating state ("LOCAL" statej and can be
operated via the front panel.

The instrument is switched 1o remote control ("REMQTE" state)
[EC-bus as soon as it receives an addressed command from a controller,

RS-232 as soon as i receives either a carriage return <CR> (=0Dh) or a line feed <LF> (0Ah)} from
a controfler.

During remote control, operation via the {ront panel is disabled. The instrument remains in the remote
state untii it is reset to the manual state via the front pane! or via IEC bus {see Sections 3.2.1.3 and
3.2.2.3}. Switching from manual operation to remote control and vice versa does not affect the
remaining instrument seftings.
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3.2.1 Remote Control via IEC Bus

3.2.1.1  Setling the Device Address

The IEC-bus address of the instrument is factory-set 1o 28. it can be changed manually in the
UTILITIES-SYSTEM-GPIB-ADDRESS manu or via HEC bus. Addresses 0 to 30 are permissible.

Manuatly:

» Call UTILITIES-SYSTEM-GPIB-ADDRESS menu
¥ Enter desired address
¥ Terminate input using the [1xX/ENTER] key

Via IEC bus:
CALL IBFIND("DEV1", generatort) Open pott to the instrument
CALL IBPAD (generator%, Z2Z8) Inform  controller about  old
' address
CALL IRWRT (generator%, “SYST:COMM:GPIB:ADDR z0*:  Setinstrument to new address
CALL IBPAD (generator$, 20 Inform  controfler about new
address

3.2.1.2 indications during Remote Contro!

The state of the remaote control is evident by the words "IEC REMOTE” or "LOCAL" on the STATUS
page. The STATUS page is always displayed in the REMOTE state.

LOCKED indicates that the key [LOCAL] is disabled, i.e. switchover to manual operation is only possible
via |EC/IEEE bus. With UNLOCKED indicated, switchover to manual control is possitle via the key
[LOCAL] (see also section 3.2,1.3).

3.2.1.3 Return to Manual Operation

Return to manual operation is possible via the front panel or the |EC bus.
Manuatly: ¥ Press the [LOCAL] key.

Notes:

— Before swilchovet, command processing must be completed as otherwise
switchover to remote conirof is effected immediately.

~ The [LOCAL] key can be disabled by the urniversal command LLO (see
annex A} in order to prevent unimtentional swifchover. In this case,
switchover to manual mede is only possible vig the IEC bus.

—~ The [LOCAL] key can be enabled again by deactivating the REN controf line
of the IEC bus (see annex A},

Via IEC bus:
CALL IBLOC {generator:) Set instrument to manual operation.
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3.2.2 Remote Control via RS5-232-Interface

3.2.2.1 Setting the Transmission Parameters

To enable an error-free and correct data transmisgion, the parameters of the unit and the controlier
should have the same setting. To preveni any problems during binary data transmission, the R5-232
interface is set for 8 data bits, no parity and 1 stop hit. This data format corresponds to the current IEEE
P1174 standard. Parameters baud rale and handshake can be manually changed in menuy
UTILITIES-SYSTEM-RS-232.

» Call UTILITIES-SYSTEM-GPIB-RS232 menu
¥ Select desired baudrate and handshake
» Terminate input using the [1X/ENTER] key

3.2.2.2 Indications during Remote Control

The state of the remote contral is evident by the words "R3-232 REMOTE" or "LOCAL” on the STATUS
page. The STATUS page is always displayed in the REMOTE state.

3.2.2.3 Return to Manual Operating

Return to manual operation s possible via the front panel.
»Press the [LOCAL] kay.

Note: Beiore swilchover, command processing must be completed as otherwise
switchover to remote control is effected immediately.

3.3 Messages

The messages iransferred via the daia lines of the IEC bus (see annex A) can be divided intc two
groups:

- interface messages and
- device messages.

3.3.1 Interface Message

interface messages are transferred on the data lines of the IEC bus, the ATN conirol line being active.
They are used for communication between controller and instrument and can only be sent by a
controfler which has the IEC-bus control. Interface commands can be subdivided into

- universal commands and
- addressed commands.

Universal commands act on all devices connected to the IEC bus without previous addressing,
addressed commands only act on devices previously addressed as listeners. The inierface messages
relevant {o the instrument are listed in annex A.

Some control characters are defined for the conirol of the RS-232-interface (see annex A}
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3.3.2 Device Messages (Commands and Device Responses)

Device messages are transferred on the data lines of the IEC bus, the "ATN" contro! line not being
active. ASCH code is used. The device messages are largely identical for the two interfaces (IEC bus
and RS232) .

A distinction is made according to the direction in which they are sent on the IEC bus!

- Commands are messages the conirolier sends io the instrument. They operate the device
functions and request information,
The commands are subdivided according to two criteria:

1. According to the effect they have on the instrument:
Seiting commands cause instrument settings such as reset of the
instrument or setting the output level 1o 1 voli.
Queries cause data to be provided for output on the IEC-bus,
e.g. for identification of the device or poiling the active
input.
2. According to their definition in standard IEEE 488.2:
Common Commands are exactly defined as to their function and notation in

standard IEEE 488.2. They refer to functions such as
management of the standardized status registers,
reset and selftest.

Device-specific commands refer 1o functions depending on the features of the
instrument such as frequency setling. A majority of
these commands has also been standardized by the
8CPI committee (cf. Section 3.4.1).

—~ Device responses are messages the ingtrument sends to the controller after a query. They can
contain measurement resulis, instrument setlings and information on the
instrument status (cf. Section 3.4.4),

Structure and syntax of the device messages are described in Section 3.4, The commands are listed
and explained in detail in Section 3.5,

3.4 Structure and Syntax of the Device Messages

3.4.1 SCP! Introduction

SCPI (Standard Commands for Programmable instruments) describes a standard command set for
programming instruments, irrespeactive of the type of instrument or manufacturer. The goal of the SCPI
consortium is to standardize the device-specific commands to a large extent. For this purpose, a model
was developed which defines the same functions inside a device or for different devices. Command
systems were generated which are assigned to these functions. Thus it is possible {0 address the same
functions with identical commands. The command systems are of a hierarchical structure. Fig, 3-1
fllustrates this tree structure using a section of command system SOURce, which operates the signal
sources of the devices. The other examples concerning syniax and structure of the commands are
derived from this command system.

SCPI is based on standard IEEE 488.2, i.e. i uges ihe same syntactic basic elemenis as well as the
common commands defined in this standard. Part of the syntax of the device responses is defined with
greater restrictions than in standard IEEE 488.2 (see Section 3.4.4, Responses to Queries).
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the header.

instrument.

Common Commands

Device-specific commands

3.4.2 Structure of a Command

The commands consist of a so-called header and, in most cases, one or more parameters. Header and
parameter are separated by a "white space” (ASCH code © o 8, 11 10 32 decimal, e.g. blank}). The
headers may consist of several key words. Queries are formed by directly appending a question mark to

Note: The commands used in the foilowing examples are not in every case implemenied in the

Common commands consist of a header preceded by an asterisk ™"
and one or several parameters, if any.

Examples: =Rr37T RESET, rasets the davice
' *E3E 253 EVENT STATUS ENABLE, sets the bits of the
avent status enable regisiers
*E8R? EVENT STATUS QUERY, queres the
contents of the avent status register.

Hierarchy: Device-specific commands are of hierarchical structure {see Fig. 3-1).
The different levels are represented by combined headers. Headers of
the highest level (root level} have only one key word. This key word
denctas a complete command system.

Example: SOURce This key word denctes the command
system SOURce.
For commands of lower levels, the complete path has to be specified,
starting on the left with the highest level, the individual key words being
separated by a colon ™"
Example: S0URce:FM:EXTernal:COUPLling AC
This command lies in the fourth level of the SCURce system. It sets the
coupling of the external signal source to AC.
SOURce
POWer AM FM
i i | | I
PQOLarity MODE INTernal EXTernal STATe

example

www.valuettonics.com

| I
POLarity COUPling

Fig. 3-1 Tree siructure of the SCPIl command systems using the SOURce system by way of
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Structure and Syntax of the Messages

Optional key words:

Long and short form:

Parameter:

Numeric suffix:

www.valueteonics.com

Some key words occur in several levels within one command system, Their
effect depends on the structure of the command, that is 1o say, at which
position in the header of a command they are inserted.

Example: 30URce :FM:POLarity NORMal
This command contains key word PQOLarity in the third
command level. It defines the poiarity between modulator and
maodulation signal,

SOURce : FM:EXTernal : POLarity NORMal

This command contains key word POlarity in the fourth
command level. i defines the polarity between modulation
voliage and the resuliing direction of the modulation only for the
external signal source indicated.

Some command systems permit carfain key words to be optionally inserted
into the header or omitted. These key words are marked by sgquare
brackets in the description. The full command length musi be recognized
by the instrument for reasons of compatibility with the SCPI standard.
Some commands are considerably shortened by these optional key words.

Exampls: [S50URce] :POWer[:LEVel][:IMMediate] :0FFSet 1
This command immediately sets the offset of the signal to 1

voit. The foliowing command has the same effect:
POWer: OFFSet 1

Note: An optional key word must not be omitted if its effect is specified
in detaif by a numeric suffix.

The key words feature a long form and a short form. Either the short form
or the long form can be entered, other abbreviations are not permissible.

Example: STATus:QUEStionable:ENARLe 1= STAT:QUES:ENAB 1

Note: The short form is marked by upper-case lefters, the long form
corresponds o the complete word. Upper-case and lower-case
notation only serve the above purpose, the instrument fiself
does not make any differsnce beitween upper-case and
lower-case fetters.

The parameter must be separated from the header by a "white space”. ¥
several parameters are specified in a command, they are separated by a
comma ",". A few queries permit the parameters MiNimur, MAXinmum and
DEFault to be entered. For a description of the types of parameter, refer to
Saction 3.4.5.

Example: SOURce:PQWer:ATTenuation? MaXimum Response: 50
This query reguests the maximat value for the attenuation.

If a device features several functions or features of the same kind, e.g.
inputs, the desired function can be selected by a suffix added to the com-
mand. Entries without suffix are interpreted like entries with the suffix 1.

Example: S0URce:FM:EXTernalZ:COUPLing AC
This command sets the coupling of the second external signal
source.
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3.4.3 Structure of a Command Line

A command line may consist of one or several commands. It is {erminated by a <New Line>, & <New
Line> with EQI or an EQI together with the last data byte. Quick BASIC automatically produces an EQ!
together with the last data byte.

Several commands in a command fine are separated by a semicolon ™;". if the next command belongs
to a different command system, the semicolon is followed by a colon.

Exampie:
CALL IBWRT {generatort, "SO0URce:POWer:CENTer MINimum; :OUTFut:ATTenuation 10")

This command line contains two commands. The first command is part of the SOURce
system and is used to specily the center frequency of the output signal. The second
command is part of the QUTPut system and sets the aftenuation of the output signal,

i the successive commands belong to the same system, having one or several levels in common, the
command line can be abbreviated. To this end, the second command after the semicolon starts with the
level that lies below the common levels (see alse Fig. 3-1). The colon following the semicolon must be
omitied in this case.

Example:
CALL IEWRT{generatoxr%, “3C0URce:FM:MODE LOCKed; :SOURce:FM:INTernal :FREQuency 1kHz™)

This command line is represented in &s full length and contains two commands separated
from each other by the semicoion. Both commands are part of the SOURce command
system, subsystem FM, i.e. they have two common levels.

When abbreviating the command line, the second command begins with the levsl balow
SOURce:FM. The colon after the semicolon is omitted.

The abbreviated form of the command line reads as {ollows:
CALL IBWRT {generator%, "S0URce:FM:MODE LOCKed;INTernal:FREQuency 1kHz®)

Howsever, a new command line always begins with the complete path.

Example: CALL iBWRT {generator%, "SCOURCe :FM I MODE LOCKed™)
CALL IBWRT {generatork, "8O0URce :FM: INTernal :FREQuency 1kHz")
3.4.4 Responses to Queries

A query is defined for each setting command unless explicitly specified otherwise, It is formed by adding
a question mark to the associated setting command. According to SCPI, the responses o queries are
partly subject to stricter rules than in standard [EEE 488.2.

1. The requested parameter is transmitted without header.
Example: SCURCce :EXTernal : COUPling? Response: nc

2. Maximum values, minimum values and all further quantities, which are requested via a special text
parameter are returned as numerical values.
Example; PREQuency? MAX Response: 10E3

3. Numerical values are output without a unit. Physical quantities are referred to the basic units or to the
units set using the Unit command.
Example: FREQuancy? Response: 186 for 1 MHz

4. Truth values <Boolean values> are returned as 0 (for OFF} and 1 (for ON),
Example: QUTPuL: STATe? Response: 1

B. Text (character data) is returned in a short form (see aiso Section 3.4.5).
Example: SOURCe :FM: SQURce? Response: INT
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3.4.5 Parameter

Most commands require a parameter 1o be specified. The parameters must be separated from the
header by a "white space". Permissible parameters are numerical values, Boolean parameters, text,

character sirings and b

lock data. The type of parameter required for the respective command and the

permissible range of values are specified in the command description (see Section 3.5).

Numerical values

Special numerical
vaiues

MINAMAX
DEF

UP/DOWN

INF/NINE

NAN

Boolean Parameters
Text

Strings

www.valueteonics.com

Numerical values can be enterad in any form, i.e. with sign, decimal point and
expeonent. Values exceeding the resolution of the instrument are rounded up or
down. The mantissa may comprise up to 288 characters, the exponant must e
inside the value range -32000 to 32000. The exponent is introduced by an "E”
or "e". Entry of the exponent aione is not permissible. In the case of physical
guantities, the unit can be entered. Permissible unit prefixes are G (giga), MA
(mega), MOHM and MHZ are also permissibie), K (kilo}, M (milli), LF {micro)
and N (nano). It the unit is missing, the basic unit is used.

Example: SOURce:FREQuency 1.5 kHz = SQURce :FREQuency 1,583

The texts MiNimum, MAXimum, DEFault, UP and DOWN are interpreted as
special numerical values.

in the case of a query, the numaerical vaiue is providsd.'

Example: Setting command: SOURce : VOLTage MAXimum _
Query: SOURce : VOLTage? Response: 15

MINimom and MAXimum denote the minimum and maximum value,

DEFault denotes a preset value which has been stored in the EPROM. This
value conforms 1o the default sefting, as it is called by the *RST command.

UP, DOWN increases or reduces the numerical value by one step. The step
width can be specitied via an allocated step command (see annex C, List of
Commands) for each parameter which can be set via UP, DOWN.

INFinity, Negative INFinity (NINF} represent the numerical vaiues -9.9E37 or
8.9E37, respectively. INF and NINF are only sent as device responses.

Not a Number (NAN) represents the value 9.91E37. NAN is only sent as device
response. This value is not defined. Possible causes are the division of zero by
zero, the subtraction of infinite from infinite and the representation of missing
values.

Boolean parameters represent two states. The ON state (logically true) is
represented by ON or a numerical value unequal to 0, The OFF state {logically
uritrue) is represented by OFF or the numerical value 0. 0 or 1 is provided in a
query.
Example: Setting command: SCURce:FM: STATe ON

Query: SOURce (FM: STATe? Response: 1

Text parameters observe the syntactic rules for key words, i.e. they can be
entered using a short or long form. Like any parameter, they have to be
separated from the header by a white space. In the case of a query, the short
form of the text is provided.
Example: Sefting command: oUfTPut :FILTer:TYPE  EXTernal

Query: OUTPuL : FILTer: TYPE?  Response: EXT

Strings must always be entered in quotation marks { or ).

Example; SYSTem:LANGuage "SCPIY or
SYSTem: LANGuage ‘SCPI’
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Biock data Biock data are a transmission format which is suitable for the transmission of
large amounts of data. A command using a block data parameter has the
foliowing structure:

Example: 4HEADer:HELDer #45168XXNXXXNX

ASClU character # introduces the data biock. The next number ingicates how
many of the following digits describe the length of the data block. In the example
the 4 following digits indicate the length to be 5168 bytes. The data bytas follow.
Curing the transmission of these data bytes alt End or other control signs are
ignored until all bytes are transmitted, Dafa elements comprising more than one
byte are transmitied with the byte being the first which was specitied by SCPI
command "FORMat : BORDer". Here, the command :SySTem:COMMunicate:
GEIR: LTERminator EQ! should be used to set the delimiter made to 'circuit
message EO! only’ so that an accidenial LF within the data sequence is not first
identifiad as a delimiter and thus momentarily interrupts the data transmission.
The command . LTER STANdard resets the delimiter mode.

The format of the binary files within the block depends on the IEC-bus
command
The commands

SOURce LIST  DWELL
S0URce ! LIST  FREQuency
:S50URce:LIST:POHer

(30URCce i CORRection: CSET: DATA  FREQuERCY
:50URce :CORRection : CSET  DATA  POWer
C8YSTem: MSEQuence  DWELL

1 5YSTem: MEEQuence : RCL

use the IEEE-754 format for double precision Hoating point numbers. Each
number is representad by 8 bytes.
Example:

a# = 125.345678E8
b# = 127.876543E8

CALL IBWRT{generator%, "SOURCE:CCRRECTION:CSET:DATA:FREQ
#216" + MEDS$ (a#) + MEDS (b#))

- '# in the command string introduces the binary block,

- 2 indicates that 2 digits specifying the length will follow next,

- "18€' is the length of the binary block {in bytes), here: 2 double precision
floating pooint number with 8 bytes each.

— The actual binary data foliow now. As the function IBWRT requires a text
string, MKD$ is used for the type conversion.

The following ASCII format has the same effect:

CALL  IBWRT (generators, "SOURCE : CORRECTION: CEET: DATA:FREQ
125.245678E6, 127.876543E6")
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3.4.6 Overview of Syntax Elements

The following survey offers an cverview of the syntax elements.

The colon separates the key words of a command.
in a command line the separating semicolon marks the uppermost
command levei.

The semicolon separates two commands of a command line.
i does not alier the path.

: The comma separates several parameters of a command.

o The question mark forms a query.

* The asterix marks a common command.

" Quotation marks introduce a string and terminate it.

# ASCI charactsr # infroduces block data.

A "white space” (ASCH-Code 010 9, 11 to 32 decimal, e.¢. biank) separates
header and parameter.
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3.5 Description of Commands

3.5.1 Notation

In the following sections, all commands implemented in the instrument are first listed in tables and then
described in detail, separated according to the command system. The notation corresponds to the one
of the SCPI standards to & large extent. The SCPI conformity information can be taken from the list of

commands in annex C.

Table of Cornmands
Command:
Parameter:
Unit:
Remark:
indentations
Upperfiower case
notation

www.valuetsosics.com

In the command coiumn, the table provides an overview of the commands
and their hierarchical arrangement (see indentations).

in the parameter column the requested parameters are indicated together
with their specified range.

The unit column indicates the basic unit of the physical parameters.

In the remark column an indication is made on

- whether the command doses not have a query form,

- whether the command has only one query form ,

- whether this command is impiemented only with a certain optien of the
instrument.

The diffgrent levels of the SCP command hierarchy are representsd in the
table by means of indentations to the right. The lowar the lsvel is, the
farther the indentation to the right is. Please obsérve that the complete
notation of the command always includes the higher levels as well.

Example: 30URce:FM:MODE I§ represented in the tabie as foliows:

SOURce first level
(FM second level
: MODE third level

In the inclivigual description, the complete notation of the command is
given. An example for each command is written out at the end of the
individual description.

Upper/lower case letters serve io mark the long or short form of the key
words of & command in the description (see Section 3.4.2). The instrument
itself does not distinguish between upper and lower cass [etters.
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Special characters |

]

{1}
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A selection of key words with an identical effect exists for several
commands. These key words are indicated in the same line, they are
separated by a vertical stroke. Only one ¢f these key words has o be
incicated in the header of the command. The effect of the command is
independent of which of the key words is indicated.

Example: 30URce
P FREQuency
SCWHFIXed

The two following commands of identical meaning can be
formed. They set the frequency of the constantly frequent signal
to 1 kHz:

S50URce :FRECuency:CW 1E3 = 30URce:FREQuency:FIXed 1EZ

A verfical stroke in indicating the parameters marks alternative possibilities
in the sense of "or". The effect of the command is different, depending on
which parameter is entered.

Exampte: Selection of the parameters for the command
SOURCce:COUPLing AC | DC

if parameter AC is selected, only the AC content is fed through, in
the case of DC, the DC as well as the AC content.

Key words in square brackets can be omitted when composing the header
{cf. Section 3.4.2, Optional Keywords}. The full command length must be
accepted by the instrument for reasons of compatibility with the SCPI
standards,

Parameters in square brackets can optionally be incorperated in the
command or omitted as well.

Parameters in braces can optionaily be incorporated in the command either
not at all, once or several times.
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3.5.2 Comimon Commands

The common commands are taken from the IEEE 488.2 (IEC 825-2) standard. Same commands have
the same effect on different devices. The headers of these commands consist of an asterisk ™" followed
by three letiers. Many common commands refer to the status reporting system which is described in
detail in Section 3.7.

Table 3-1  Common Commands

Command Parameter Unlt Remark

CLe No guery

*ESE 010255

*ESR? Only query

*IDN? Only query

1sT? Only query

*OPC

*OPTY Oniy query

*PRE Gio 255

*PSC D1

*RCL 0 to 50 No query

*RST N guery

*SAV 116 50 No query

*SRE 0 1o 255

*818? Only query

*TRG ' No query

*TST? . | Only query

“WAl _ No query
*CLS

CLEAR STATUS sets the status byte {STB), the standard event register (ESR) and the
EVENt-part of the QUESticnable and the OPERation register to zero. The command does not
alter the mask and fransition parts of the registers, it clears the output bisffer

*ESE 0 to 255
EVENT STATUS ENABLE sets the event status enable register to the value indicated. Query
*ESE? returns the contents of the event status enable register in decimal form,
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*ESR?
STANDARD EVENT STATUS QUERY returns the contents of the event status register in decimal
form {0 to 255) and subsequently sets the register to zerc.

*INDN?
IDENTIFICATION QUERY queries the instrument identification.
The device response is for example: "Rohde&Schwarz, SMIQY3, 00000001, 1.037
03 = variant identification
00000001= setial number
1.03 = firmware version number

HST?
INEIVIDBUAL STATUS QUERY returns the contents of the IST flag in decimal {form (0 | 1). The
IST flag is the status bit which is sent during a parallel poli (cf. Section 3.8.3.2}.

*OPC
OPERATION COMPLETE sets bit 0 in the event status register when alf preceding commands
have been executed. Thig bit can be used fo initiaie a service request (cf. Section 3.6).

OPT?
OPTION IDENTIFICATION QUERY queries the options included in the instrument and returns &
list of the options installed. The options are separated from each other by means of commas. For
gvery option, a fixed position is provided in the response.

Table 3-2  Device Response to *OPT?

Position Option
1 SM-B1 Reference osciliator OCXO
2 SM-BS FM/PM modulator
3 SMiQ-B10 Modulation coder
4 SMIQ-B11 Data generator
5 SMIG-B12 Memaory axiension for SMIQ-B11
8 SMIQ-B12 Sacond memory extension
7 SMIQ-B14 Fading simulator
8 SMiQ-B14 Second fading simulator
8 SMIC-B18 Broadband FM

Example for a device response:
SM-B1, SM-B5, SMIQB10, SMIQB11, SMIQBL12, SMIQB1Z, SMIQR14, SMIQB1S, 0
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*PRE C o 255
PARALLEL POLL REGISTEH ENABLE sets the paraliel polf enable register to the value
indicated. Query "PRE? raturns the contenis of the paraliel poll enable register in decimal form.

*PSCO{1
POWER ON STATUS CLEAR determines whether the contenis of the ENABIe registers is
maintained or reset in switching on.

*PSC =0 causes the contents of the status registers {0 be maintained. Thus a service request
can be triggered in switching on in the case of a corresponding configuration of
status registers ESE and SRE.

PSC=0 resets the registers.
Query *PSC? reads out the contents of the power-on-status-clear flag. The response canbe O or 1.

*HCLOto 50
RECALL calis the instrument state which was stored under the number supplied using command
*SAV. 50 instrument states can be stored.

*HST
RESET sets the instrument {o a defined default status. The command essentially corresponds 1o
pressing the [PRESET] key. The state of the RF-oufput is an exception: The RF-output is
deactivated afier *RST, however, it is activated after the [RESET] key has been pressed. The
default setting is indicated in the description of the commands.

*SAV 1 to 50
SAVE stores the current instrument state under the number indicated {cf. "RCL as well).

*SRE 0 to 255
SERVICE REQUEST ENABLE sets the service request enable register to the value indicated. Bit
& (MSS mask bit} remains 0. This command determines under which conditions a service request
is triggered. Query *SRE? reads the contents of the service request enable register in decimal
form. Bit 6 is always 0.

*STB?
READ STATUS BYTE QUERY reads out the contents of the status byte in decimai torm.

*TRG

TRIGGER triggsrs alt actions waiting for a trigger event. Special trigger events ¢an be started by
command system "TRIGger" (see section "TRIGger System”).

*TST?

SELF TEST QUERY triggers all selftests of the instrument indicated in Chapter 4, Section
"Functional Test” and outputs an error code in decimal form.

*WAI
WAIT-to-CONTINUE only permits the servicing of the subsagquent commands after alt preceding
commands have been executed and ail signals have settled (cf. Section 3.8 and "~02C" as well).
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ABORt

value,

3.5.3 ABORt System

The ABORt system contains the commands to abort actions triggered. After an action has been
aborted, it can be triggered again at once. All commands trigger an event, thus they have no "RGT

Further commands for the trigger system of the SMIQ can be found in the TRIGger systern.

Commandg Pargmetar Pefauit Remark
Unit
:ABORL
[:8WEep] No query
LIST Mo query
MSEQuence Na query
(ABORTt[:SWEep]

The command aborts a sweep.
Example: :ABOR:SWE

:ABORTLIST

:ABORE:MSEQuence

www.valueteonics.com

The command aborts a list execution.
Example: :ABOR:LIST

The command aboris a Memory Sequence.
Exampie:  ABOR:MSEQ
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3.5.4 CAlibration-System

The CALbration system contains the commands to calibrate the SMIQ. On iriggering the calibration by
means of :MEASure , response Q" displays a faulless calibration, response "1" means that an error
has occurred during calibration. As 1o the meaning of the data in the case of query :DATA?, cf. Chapter
2, Section "Calibration”,

Command Parameter Befault Remark
Unit
:CALlbration
WALL
:FSIM
IMEAsure]? Cuusery oniy
(LATTenuation
[:MEASure] _ Query only
:LEVel
:DATA? CQuery only
BTATe ON | OFF '
‘LPReset
[:MEASuUre]? o Cuery oniy
DATA? 0 to 4085 Cluery only
:ROSCiflator
[:DATA] 0 io 4095
VSUNMmation
[:MEASure}? Guery anly
:OFFS? Query only
:DAC? Ciery only
:KOS? Quety only
VMODulation
[:MEASure}? Query only

:CALtbration[:ALLI?
This command triggers all internal calibrations which do not require any external measuring
equipment. The command {riggers an event and thus has no *R8T value.

Example: -CAL:ALL?
:CALibration:FSIM[:MEASure]?

The command triggers a calibration measurement of the DC offset of the fading simulator. The
gommand triggers an event and thus has no *RST value.

Example: (CAL:FS3TmM?

:CALibration:LAT Tenuation[:MEASure)]?

The commangd triggers a calibration measurement of the level attenuation of function envelope
control. The command triggers an event and thus has no "RST value.

Example: CAL:LPR:MEAS? Response: ¢
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:CALibration:LEVel

This node provides the commands for the management of the level correction table. The
corresponding daia are permanently stored in the instrument and cannot be changed. The
instrument includes different level correction tables. The tables to be used are selected
depending on the set frequency and modulation type. The - 3TATe ON command activates the
level correction table corresponding to the instrument setup.

:CALibration:LEVel:DATA?

The command queries the level correction data. It returns ail level correction data in the format
fixed in the :FORMat system.

Example: :CAL:LEV:DATA?

:CALibration:LEVel:STATe ON|OFF
Tha command switches on or off internal level correction. *AST value is ON.
Example: :CAL:LEV:STAT OFF

:CALibration:LPReset

The commands o measure the values for the level presetting table are under this node {Level
PReset).

:CAlibration:LPReset[:MEASura]?

The command triggars a calibration measurement. The command triggers an event and thus has
no *RS8T value.

Example: CAL:LPR:MEAS? Response: 0

:CAlLibration:LPReset:DATA?

The command queries the correction data. it returns all correction data in the format fixed in the
FORMat system.

Example: :CAL:LPR:DATA?

CALibrationn:ROSCiliator
The commands to calibrate the reference oscillator are under this node.

:CALibration;ROSCillator{:DATA] 0 10 4095

The command enters the correction data. For an exact definition of the calibration value, cf.
Section 2.

Example: :CAL:ROSC:DATA 2048
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:CAlLibration:VSUMmation
The commands to determine the support values for the frequency setling are under this node.

:CAlLibration:VYSUMmation [:MEASure}?

The command triggers a calibration measurement. The command triggers an event and thus has
no *R3T value.

Example: CAL:v3UM:MEAS? Answer: 0

:CALibration:VSUMmation:OFFS?
:CALibration:VSUMmation:DAC?
{CALibration:YSUMmation:KOS?

The commands query the calibration data (see service manisal). they return all correction data in
the format fixed in the :FORMat system.

Example: :CAL:VSUM:QFFS?

:CALibration:¥YMODulation[:MEASure]?

This command friggers a calibration measurement for the vector modulation. Since it triggers an
event it has no default setting value.

Example: :CAL:VMOD:MEAS? Answer: 0
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3.5.5 DIAGnostic-System

The DIAGnostic system contains the commands for diagﬁosﬁc test and service of the instrument. SCP|
does not define DIAGnostic commands, the commands listed here are SMIQ-specific. All DIAGnostic
commands are queries which are not influenced by *RST. Hence no dsfault setting values are stated.

Command Parameter Default | Remark
Unit
:BIAGnostic
ANFO
:CCOunt
AT Tenuator1|2{3|415/67 Cluery anly
POWer? Query only
:MODuies? CQuery only
:0TIMe? Query only
SDATe? Query only
[:MEASure]
:POINt? Query only
:DIAGnostic:INFO

The commands which can be used to query all information which does not require hardware
measurement are under this node.

DIAGnostic: INFO:CCQunt

The commands which can be used to guery aji counters in the instrument are under this node
(Cycle COunt).

:DIAGnostic:INFO:CCOunt:ATTenuator 1 |2 |3 |4{5]|6?

The command queries the number of switching processes of the different attenuator stages. The
stages are designated with Z1 to Z6 within the instrument. in this command they are differentiated
by a numeric suffix whose nama corresponds to the number:

Suffix MName Function
1 21 403-dB stage
2 22 20-dB stage
3 Z3 5-0d8 stage
4 Z4 20-dB stage
5 Z5 10-dB stage
6 Z6 40-dB stage
Example: :DIAG: INFO.CCOATTL? Response: 1487

:DIAGnostic:INFO:CCOunt:POWer?
The command queties the numbe_r of switch-on processes.
Example: :DIAG:INFQ:CCO:PQW? Response: 258
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:DIAGnhostic:INFO:MODuies?

The command queries the modules existing in the instrument with their model and
state-of-medification numbers. The response supplied is a list in which the different entries are
separated by commas. The length of the list is variable and depends on the equipment of the
instrument. Each eniry consists of three parts which ars separated by means of blanks:

1. Name of moduie; 2. Variant of module in the form VarXX (XX = 2 digits)
3. Revision of module in the form RevXX (XX = 2 digits}
Example (DIAG: TNFO:MOD? Response: FRO Var0t Rev00, DSYN Var03 Revi2, to

:DIAGnostic:INFO:OTIMe?

The command reads out the internal operating-hours counter. The response supplies the number
of hours the instrument has been in operation up to now.

Example:  (DIAG: INFO:0TIM? Hesponse: 12

:DIAGRhostic: INFO:SDATe?

The command queties the date of sofiware ¢reation, The response is returned in the form year,
manth, day.

Example: :DIAG:INFO:SDAT? Response: 1992, 12, 19

:DIAGnostic:[:MEASure]

The commands which trigger a measurerment in the instrument and return the measured value
are under this node.

{DIAGnostic[:MEASure]:POINt?

The command friggers a measurement at a measuring point and returns the voltage measured.
The measuring point is specified by a numeric suffix {cf. service manual, stock no.
11086.3409.24).

Example: DIAG:MBEAS:POINZ2? Response: 3.52
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3.56 DISPLAY-System

This systen contains the commands {o configure the screen. f system security is aclivated using
command SYSTem: SECurity ON, the display cannot be switched on and off arbitrarily {¢f. below)

Command Parameter Default Hemark
Unit
: DISFlay
:ANNgieation
[ALEY ON | OFF
:AMPLitude ON | OFF
:FREQuency ON [ OFF

:DISPlay:ANNotation
The commands determining whether frequency and amplitude are indicated are under this node.

Caution:  With SYSTem:SECurity ON, the indications cannot be switched from OFF to ON. In
this case *AST does not influence the ANNotation setfings either. With
SYSTem:SECurity OFF, the "RST valug is ON for all ANNotation parameters.

DISPlay:ANNotation[:ALL] ON | OFF
The command switchas the frequancy and amplitude indication on or off,
Command :DISPlay:ANNotation:ALL ON can only be executed if 5YSTem:SECurity is
set{o OFF.
With sECurity OFF - *RST value is ON.
Example: :DISFANN:ARLL ON

:DISPlay:ANNotation:AMPLitude ON | OFF
The command swiiches on or off the amplitude indication.

Command :pIsPlay:ANNotation:AMPLitude ON can only be executed |f
SYSTem:SECurity is set to OFF.

With sYSTem: SECurity OFF - "REST value is ON.
Example: DISP:ANN:AMPL ON

:DISPlay:ANNotation:FREQuency ON | OFF
The command switches on or off the frequency indication.

Command :DISPlay:ANNotation:FREQuency ON ¢an only be exscuted i SYSTem:
SECurity is setto OFF.

With sySTem: 8ECurity OFF - *RST value is ON.
Example: :DISP:ANN:FREQ ON
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3.5.7 FORMat-System

This system contains the commands determining the format of the data the SMIQ returns to the
controller. Al queries returning a list of numeric data or biock data are concerned. With each of these
commands, this connection is pointed 1o in the description.

Command Parameter Default Remark
Unit
:FORMat
{:DATA] ASCH | PACKed
:BORDer NORMal | SWAPped

‘FORMat[:DATA] ASCii | PACKed

The command specifies the data format, that the SMIQ uses for returning the data. When data
are transmittied from the controlier fo the SMIQ, the SMIQ recognizes the data format
automatically. In this case, the value specified here has no significance.

Note: Setfings using the FORMat:DATA command are only effective for commands with
which this is stated in the command description.

ASCii Numeric data are transmitted in plain text, separated by commas,

PACKed  Numerical data are transmilted as binary block data. The format of the binary data
itself is command-specific. lts description can be found in Section 3.4.5.

Example: FORM:DATA ASC *RST value is ASCii

:FORMat:BORDer NORMal | SWAPped

This command defines the order of bytes inside a binary block. This ¢concerns only blocks which
use the IEEE754 format internally {see section 3.4.5, paragraph "Block Data").

NORMal: The SMIQ expects (for setting commands) and sends {for queries) first the most
significant byte of each 1EEE-754 iloating point number, last the least significant
byte. For hosis based on a 80x86 processor this corresponds 1o the configuration of
bytes in the main memory. Thus, no further conversion is required.

SWAPped: The SMIQ expects {for setting commands) and sends {for queries) first the least
significant byte of each IEEE754 floating point number, last the most significant byte.

Example: :FORMat:BORDer:NORMal *RST-value is NORMal
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3.5.8 MEMory System

This system contains the commands for the memary management of the SMIQ.

Command Parameter Default Remark
Unit
:MEMory Cluery only
:NSTateg?

:MEMory:NSTates?

The command retumns the number of *SAV/ARCL memoties available. The SMIQ has 50
*SAV/RCL memories in total.

Example: MEM:NST? Response: 50

3.5.9 OUTPui-System

This system contains the commands specifying the characteristics of the RF output socket and the
BLANK socket. The characteristics of the LF socket are specified in the OUTPut2 system.

Command Parameter Defaut Remark
i Unit

QUTPut
AMODe AUTO | FiXed | ELEGtronic
:AF[Xed '

:RANGe
‘UPPer? Query only
HOWer? Query onty
sBLANk
:POL.arity NORMai | INVerted
:(iViPedance®? CQuiery anly
:PROTaction
:CLEar
TRIPped? Query only
{:STATe} ON | OFF
‘PON OFF ! UNCHanged

DUTPUt:AMODe AUTO | FiXed
The command switches over the opérating mode of the attenuator at the RF output {(Aftenuator

MODe).

AUTO The attenuator is switched whenever possible.

FiXed The attenuator is switched when certain fixed levels are exceeded/failen below,

ELECironic The level is additionally (without modifying the attenuator) changed via the 1Q
moduiator.

Example: :0UTPR:AMOD AUTO *AST value is AUTO
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:0UTPut:AFIXed RANGe LiPPer?

This command gqueries the maximum level which can be set without maodifying the attenuator
(Attenuator FiXed).

Example:  OUTP:AFIN:RANG:UPP? Respeonse: -27

:OUTPut:AFIXed RANGe LOWer?

This command querigs the minimur level which can be set without modifying the attenuator
(Attenuator FIXed). :

Example: OUTP:AFIX:RANG:UPP? Response: -50

OUTPut:BLANK:POLarity NORMal | INVerted
The command sets the polarity of the BLANK signal.
NORMal  The active BLANK state is indicated by the more positive or higher output voltage.
INVers The active BLLANK state is indicated by the more negative or lower ouiput voliage.
Example:  :QUTP:BLAN:POL NGRM RST value is NORM

:0UTPut:IMPedance?
The command gqueries the impedance of the RF ouiput

. This permits converting the output level beiween units V and W. The impedances cannot be
changed. With the SMIQ, this is the fixed value of 50 Ohm for the RF output.

Example: :0UuTp:IMP? Response: 50

OUTPut:PROTection

The commands to configure the protective circuit are under this node. The RF output is protected
by a protective circuit which deactivates the output if an overvoltage is supplied from outside. This
does not change the value of QUTPUL : STATe.

0UTPut:PROTection:CLEar

The command resets the protective circuit after it has been triggered. The state of the ouiput is
detarmined by 0UTPuL : STATe again. The command triggers an event and hence has no default
setfting value.

Example:  :OUTP:PROT:CLE

DUTPUi:PROTection: TRIPped?
The command queries the state of the protective circuit. The responses mean:

0" The protective circuit has not responded
" The protective circuit has responded
Example: CUTP:PROT:TIRIP? Responge: "iv
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OUTPut[:STATe] ON | OFF
The command switches on or off the RF output. The RF ouiput can also be switched off by the
response of the protective circuit. But this has no influence on this parameter.

Note: In contrast to the PRESET key, command "RST sets this value o OFF, the oulput is
deactivated.

Example: :0UTP:STAT ON *RST value is OFF

DUTPUt[:STATe]:PON OFF | UNCHanged
This command selects the state the RF output is to assume after power-on of the unit. it only
exists forthe RF output. *RST does not influencs the set value.
OFF Qutput is switched off,
UNCHanged Same state as before switch- off
Example:  OUTBE:PON OFF
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3.5.10  OUTPut2 System

This system contains the commands specifying the characteristics of the LF output socket

Command Parameter Defauit Remark
Unit
OUTPULZ
[:STATe] ON | OFF
MOLTage OViodVy v

OUTPut2[:STATe}] ON | OFF
The command switches the LF output on or off.
Example: 0UTP2:3TAT ON

OUTPut2:VOLTage 0OV to 4V
The command sets the voltage of the LF output.
Example: :QUTPZ:VOLT 3.0V
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3.5.11 SOURce-System

This system contains the commands fo configure the RF signal source. Keyword SOURce is optional,

i.e., it can be omitted. The LF signal source is configured in the SOURce? system.

The following subsystems are realized in the instrument:

Subsystem Seitings

[:SCURce]
:AM Amplitude modulation
:CORRection Correction of the oLtput lavel
DECY Digital standard DECT
HH 1% and digital standard modulations
HE | Frequency modulation
:FREQuency Frequencies including sweep
FSIM Fading simulatoer
GSM Digital standard GSM
€585 Digital standard 13-65 COMA
HIST LIST mode
:MARKer Marker generation with sweaps
MBE Marker signals {Marker Beacon}
NADC Digital standard NADC
‘PDC Digital standard PDC
:PHASe Phase between cutput signal and referance oscillator signal
:PHS Digital standard PHS
P Phase modulation
POWer Output fevel, level control and fevet correction
PULM Pulse modulation
‘ROSCitlator Heference oscillator
SWEsp Sweeps
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3.5.11.1 SOURce:AM Subsystem

This subsysiem contains the commands o control the amplitude modulation. Part if the LF-generator
settings is effected under SOURce?2.

Coramand Paramezter Default Unit | Remark
{:50URce]
1AM
‘BBAN _
[:5TATe] ON | QFF
EDEPTH] 010 100 PCT PCY
iEXTernal
:COUPling AC | DC
INTernati|2
i{FREQuency 0tHzic 1 MHz Mz
:S0URce EXT}INT | EXT, INT
STATe ON | OFF

[:SOURce]:AM:BBANd[:STATe] ON | OFF
The commang switches on or off the BB-AM {through the l-input of the 1Q-modulator).
Example: :S0UR:AM:BBAN:STAT ON *RST value is OFF

[:SOURce]:AM[:DEPTh] 0to 100FCT

The command sets the modulation depth in percent. *RST value is 30PCT
Example: (SOUR:AM:DEPT 15pCT

[:SOURce]:AM:EXTernal:COUPlLing AC | BC
The command selects the type of coupling for the external AM input.
AC  The d.c. voltage content is separated from the modulation signal.

DG The modulation signal is not altered. “AST value is AC
Example:  :SOUR:AM:EXT:COUP AC :

[:S0URce]:AM:INTernal
The settings for the internal AM inputs (LF generator) are effected under this nade.

Here the same hardware is set for AM, PM, FM and SOURce2. This means that, for exampie, the
following commands are coupled with each other and have the sams effect:
SOUR:FM: INT:FREQ, SOUR:PM:INT:FREQ; SQURZ:FREQ:CW

[:SOURcel:AM:INTernali|2:FREQuency 0.1 Hz {0 tMHz

The command sets the madulation frequency. *RST value is 1 kHz
Example: :SCUR:AM:INT:FREQ 15kHz

[:SOURce]:AM:SOURce EXTINT | EXT, INT

The command selects the modulation source. INT is the internal LF generator. The external and
the internal modulation source can be indicated at the same time (see exampie).

Example:  :SCUR:AM:S0UR INT,EXT *RST vaiue is INT
[:SOURcel:AM:STATe ON|OFF

The command switches amplitude modulation on or off. *RST value is OFF

Example:  :SOUR:AM:STAT ON
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3.6.11.2 SOURce:CORRection Subsystem

The CORRection subsystem permiis a corection of the output level. The correction is effected by
adding user-defined table values 1o the output level as a function of the RF frequency. in the SMIQ, this
subsystem serves 1o select, transmit and switch on USER-CORRECTION tabies {see Chapter 2,
Section "User Correction {UCOR)" as well).

Command Parameter ] Defauit | Remark
Unit
{:S0URce]
:CORRection
[:STATe] ON | OFF
CSET
CATalog? Quary only
[:SELsct] “Mame of {able”
:DATA
‘FREQuency 300 kHz to 2.2 GHz {,300 kHz to 2.2 GHz} Hz SMIQ03: 0 3.3 GHz
:POWer -40 dBto 6dB { -40 dBio 8dB} i
-DELete "Name of tabie” ro query

[:SOURce]:CORRection{:STATe] ON | OFF
The command swiiches the tabie selecied using 50URce : CORRectlon: CSET on or off.
Example:  :SOUR:CORR:STAT ON *RST vaiue is OFF

[:SCURce]:CORRection:CSET
The commands to select and edit the UCOR tables are under this node,

{:S0URce]:CORRection:CSET:CATalog?

The command requests a list of UCOR tables. The individual lists are separated by means of
commas. This command is a query and has no *RS8T value.

Example: BOUR:-CORR:CAT? Answar: "UCOR1", MUCORZY, "ULOR3"

[:8OURce]:CORRection:CSET[:SELeci] "Name of table"”

The command selects a UCOR table. This command alone does not yet effect a correction. First
the table selected must be activated {¢f. : S30URce: CORRection: 3TATe). it there is no table of

this name, a new table is created. The name may contain up o 7 letters, This command triggers
an event and hence has no *RST value.

Example: : SOUR:CORR:CSET:SEL "UCORL™
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{:SOURce]:CORRection:CSET:DATA
The commands to edit the UCOR tables are under this nods.

[:SO0URcel:CORRection:CSET:DATA:FREQuency 300 kHz to 2.2 GHz {,300 kiHz 10 2.2 GHz}
{(SMIQ03: to 3.3 GHz)

The command i{ransmits the frequency data for the table selected using
D B0URce :CORRection: CSET. "RET does not influence data lists.

Example: :SCUR:CORR:CSET :DATAFREQ 100OMHz, 102Miz, 103MHz, to

[:50URce]:CORRection:CSET:DATA:POWer -40dB to 6dB {-40dB to 6dB}

The command firansmits the Jevel data for the table selected using
' S0URce : CORRect ion : CSET. *HST does not influence daia lists.

Example: :S50UR:CORR:CSET :DATA:POWer 1dB, 0.8d4B, ©.75%d4B,to

[:SOURce):CORRection:CSET:DELete "Name of table”

The command deletes the table indicated from the instrument memory. This command triggers an
event and hence has no *RST value.

Exampie: 'SOUR:CORR:C3ET:BEL "UCORZ"

www.valuetsonics.com 3.2 £



SMIQ S0OURce:DECT

3.5.11.3 SOURce:DECT-Subsystem (Digital Standard)

Note #BO to #BF are characters which are entered in binary form manually. SCP/ (and IEEE
488.2) also accept the entry of non-decimal characters in octal and hexadecimal such as
#Hh <0 to 9, Afa to Flf>,
#Qfq <0 to 7> and
#B1b <0/1>.
The characters are always oulput in Hex format affer a query.
Command Parameter Defauil Remark
Unit
[:SOURce]
DECT
STATe ON | OFF
:STANdard
FORMat GFSK | PADQpsk
FSK
:DEViation 100Hz 1o 1.2MHz HZ range 0.1 to 1 x symboi rate
SHATe 2k to 1.2M/ 1% 10 0.8M Hz (GFSK/PADG) Mz
FiLTer
- TYPE GAUSs | SCOSins COSine
PAHameter 0207
:SEQuence AUTO | RETRIigger ; AAUTo | ARETrigger
‘TRIGgeV
“80OURce EXTernal | INTemal
:INHibit 010 67.1E6
DELay 0 to 65535
QUTPu[2]
:DELay 01011519
:PERiod 110 67.1E6
«CLOCK
SOURce INTsrnal | EXTernal
:DELay Cio1.0
:FRAMp
PRESet no query
TIME 0.2510 16
‘DELay 1010 +1.0
BHAPe LiNear ] COSine
:ROFFset Sto +9
FOFFset Gio +8
$SLOT
:ATTenuation 0t 70dB dB
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Command Parameter 3?;?““ Remark
[:SOURce}
:DECT
SiMulation
‘TADJustment -4 1¢ +4 [Bi)
WJETTer 0 fo 4 (Bif)
:FLISE
:PREDetined
:CATalog? = name [name} ... qlery only
:LOAD name’ na guery
:CATalog? = name { namae} ... query only
:LOAD ‘name’ no guery
:5TORe ‘namse’ no guery
DELete ‘nams’ no query
:DLiSt
:CATelog? = name {,name} ... query only
SLOT<ix i=0,]1],..23 (Slot Sslector)
:TYPE FULE | DOUBIs | ADATa
L EVel OFF | ATT | FULL
PRESet no query
STSHIl S0 +9 {Bit)
:RAMP
CW ON | OFF
:DATA #B0 fo #B11411 11111311 {12 Bit}
‘PREamble
TYPE NORMal | PROLonged
DATA #B0 1o #B11I1111H1H1114111 (16 Bi)
PROLonged
:DATA #B0 o #2111 H1H1E111 111, {32 Bit)
:8YNC #B0 o #BTIHI1111E11141111 {16 Bit}
:AField PNG | PN11] PN15 | PN 16 { PN20 | PN21 |
PN23 | DLISL | SDATa
DLISE ‘name’
:BFleld PNG | PNTH PN15 1PN 18 | PN20 | PN21
PNZ23 | DLISt | SDATa
DLISE ‘name’
:ZFleld ON{ OFF
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[:SOURce]:DECT:STATe ON | OFF

The command switches the modulation on according to DECT standard. Al other standards that
might be switched on or digital modulation are autormnatically switched OFF.

Example: :SOUR:DECT:STAT ON *RST value is OFF

[:SOURce}:DECT:STANdard

The command sets ail modulation parameters to the values of the DECT standard. It does not set
the parameters selected with the DECT:3LOT. .. commands described in the following. This
command triggers an event and hance has no “HST value and no query.

Example: :SOUR:DECT:STAR

[:SOURcel:DECT:-FORMat GFSK | P4DQpsk
The command selects the type of modulation.
Example:  :SOUR:DECT:FORM P4DG *HST value is GFSK

[:S0URce]:DECT:FSK:DEViation 1kHz to 300 kHz

The command secis the modulation depth {only for DECT: PORMat GEFSK) The range of values
depends on the symbol rate (DECT: 3RATe x 0.1 10 1),

Example: :SCUR:DECT:FSK:DEV 300.6kHz *RBST value is 288kHz

[:S0URcel:DECT:SRATe tkHz to 1.2 MHz

The command sets the symbol rate. Permissible values for crsx are 2 kiMz {0 1.2 MHz and 1 kHz
o 0.8 MMz for p4QPsk.

Exampie: :30UR:DECT:SRAT 192.1 kHz *RST value is 1152/576kHz (GFSK/P4D0Q)

[:SOURce]:DECT:FILTer
The commands for selecting a filter are under this node.

[:SOURce]:DECT:FiLTer:TYPE GAUSs | SCOSine | COSine

The command selects the type of filter; scos and cos can be set for 24DQpsk. For
DECT : FORMat GFSK, the GAUSs type is set automatically.

Example: :SOUR:DECT:FILT:TYPE COS *AST value is GAUS/SCOS (GFSK/PADLQ)

[:SOURce]:DECT:FILTer:PARameter 0.2 10 0.7
The commang sets the filter parameter.
Example: :SOUR:DECT:FILT:PAR 0.2 *RST vaiue is 0.5

[:S0URce]:DECT:SEQuence AUTO | RETRigger | AAUTo | ARETrigger
The command sclects the trigger mode for the sequence.

AAUTo ARMED AUTO
ARETrigger ARMED RETRIG
Example:  :SQUR:DECT:SEQ ARUT *RST value is AUTO
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[:SOURce:DECT: TRIGger:SOURce EXTernal | INTernal

The command selects the trigger source. With INT selected, triggering is via IEC/EEE bus or the
Execute command in manual control.

Example: :SCOUR:DECT:TRIG:S0UR EXT *RST value is INT

[:S0URce]:DECT: TRIGger:INHibit  to 67.1E6
The command sets the retrigger inhibit duration {in number of symbols).
Example: :SOUR:DECT:TRIG:INH 1000 *RST valugis 0

[:S0URce}:DECT:TRIGger:DELay 0 {o 65535
The command sets the trigger delay (in number of symbois).
Example: :SQUR:DECT:TRIG:DEL 200 *RST vatlue is 0

[:SQURce]:DECT . TRIGger:OUTPutf2]:DELay 0 to 11519

The command determines the delay of the signal at trigger output 2 in comparison with the start of
the frames in number of symbols,

Example: SCUR: DECT: TRIG:CUTPZ :DEL 16 *RST valueis 0

[:S0URCce]:DECT . TRIGger:OUTPuif2}:PERiod 1 to 67.1ES
The command sets the repeat rate (in number of frames) of the signal at trigger output 2.
Example:  :SOUR:DECT:TRIG:0UTP:PER 8 *RST vaiue is 1

[:S0URce]:DECT:CLOCkK
The commands for setling the data clock are under this node.

[:50URce]:DECT:CLOCK:SQUHgee INTernal | EXTernal
The command selects the source for the DM data clock.

INTernal  The internal clock generator is used and output via the clock outpuis of the serial and
parallel interface.

EXTernal  The clock is externally fed in via the serial imterface and output via the parallel
interface,

Example: SCUR:DECT:CLOC:SOUR INT *RST vaiue is INT

[:SOURce]:DECT:CLOCk:DELay 0 fc 1.0
The command sets the delay of the symbol clock {as a fraction of the length of a symbol).
Example:  :SOUR:DECT:CLOC:DEL 0.75 *RST valueis 0
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[:SOURcel:DECT:PRAMp
The commands for the feve! conirol of the burst are under this node.

[:SOURce]:DECT:PRAMp:PRESet

This command sets the standard-stipulated values for the foliowing commands of levei control, it
is an event and hence has no query and no *RS8T value,

Exampla: : 5COUR: DECT : PRAM: PRES

[:SOURce:DECT:PRAMpP:TIME 0.25 o 16.0
The command sets the cutolf stegpnass (in symbol clocks).
Example: :SOUR:DECT:PRAM:TIME 2.5 "RST valusis 2

[:SOURce]:DECT:PRAMp:DELay -1.0to +1.0

he command defines the shift of the envelope characteristic to the modulated signal. A positive
value causes a delay of the envelope.

Example: :SCUR:DECT:PRAM:DEL 0.2 *RST valueis 0

[:SOURce]:DECT:PRANPpP:SHAPe LINear | COSine
The command selects the near or cosine shape of the ramp-up and ramp-down {power burst}.
Example:  :SOUR:DECT: PRAM:SHAP LIN *RST value is COS

[:SOURce]:DECT:PRAMp:ROFFset -G to +9

The command determines the timing of the (‘R'ising) edge of a power burst to the beginning of the
shot.

Example:  :S0UR:DECT:PRAM:ROFF -3 *RST valugis 0

[:80URce]:DECT:PRAMp:FOFFset -3 fo +9
The command determines the timing of the ('F'alling) edge of a power burst to the data biock.
Example: :S0UR:DECT:PRAM:FOFF 4 *RST value is 0

[:SOURcel:DECT:SLOT:ATTenuation 0 10 70 dB2

The command determines the amount by which the power of the slots marked by
:DECT: SLOT:LEVEL ATT is reduced in comparison with the normal output power (attribut to
: LEVEL FULL}.

Example: SOUR:DECT:S8LOT:ATT 20 dB RST value is 0

[:SOURCce]:DECT:SIMuiation: TADJustment -4 10 +4 {in bit}

This command simulates the timing adjust by extending every 35th frame by the set number of
bits {positive) or by reducing # (negative).  bit is off.
Example: :SOUR:DECT:SIM:TADT 3 *BRS8T valueis 0
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[:SOURce}:DECT SIMulation:JITTer { to 4 (in bit)

This command simulates the jitter by advancing even frames by the set number of bits and by
delaying uneven frameas. 0 bit is off.

Example:  :SOUR:DECT:$IM:JITT 2 "RST valueis ¢

[:SOURcel:DECT:FLISt

The commands for storing and reading complete frames inciuding their bursts {siois) are under
this node. Predefined and user-generated frames have 1o be distinguished.

[:SOURcel:DECT:FLISt:PREDefined:CATalog?
The command returns a list of all predefined frames.
Example: :50UR:DECT:FLIS:PRED:CAT?

| [:50URce]l:DECT:FLISt:PREDefined]:LOAD ‘name’

The command selects one of the predefined (fixed} frames (c.f. Chapter 2). This command
triggers an event and hence has no "RST valus.

Example: :30UR:DECT:FLIS:PRED:LOAD ‘test’

[:SOURcel:DECT:FLISt:CATalog?
The command returns a list of all user-defined frames.
Example:  :SOUR-DECT:FLIS: CAT?

[:SOURce]:DECT:FLISt:LOAD name’

The command loads a user-defined frame. This command triggers an event and hence has no
*RST value.

Example: SOURDECT  FLIS  LOAD ‘test’

[:SOURcel:DECT:FLIS1:STORe ‘name’

The command stores the current frame under a name. This command triggers an event and
hence has no *RST value and no query.

Exampie: SCUR:DECT FLIS  3TOR 'test!

[:80URce]:DECT:FLISt:DELete ‘name’

The command deletes the indicated frame. This command triggers an event and hence has no
"RST vaiue and no query.

Example: :SOUR:DECT:FLIS:DEL ‘testl’

[:SOURcel:DECT:DLISI:CATalog?
The command returns an enumeration of all data lists.

These data lists are selected by means of DECT:SLOT:AFI:DLIS ‘name’ and.
.. iBFI:DLIS “name’ andusedif :DECT:SLOT:AFIDLISt and...: :BFIDLIS are set.

Exampie: SOURDECT :DLIS:CATY
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[:SOURce]:DECT:SLOT<i»

The commands for setting the slot characteristics are under this node. Since a frame contains 24
slots, suffix ‘' is used t0 select the slot {0 be changed. i=[1]j2t0 [22]23. Slot0to 11 canbe
used for downlink and slot 12 o 23 for uplink. For double slot even numbers can be entered only
since it occupies two full siots.

[:SOURCce]:DECT:SLOT«i»:TYPE FULL | DOUBIe | ADATa
The command selects the type of burst (slot) defined in the standard,
ADATa is All Data; the data source set with SLOT<i>:50URce:BFIeld is used.
Example: :SOUR:DECT: SLOT2:TYPE ADAT *BST value is FEILL

[:SOURCce]:DECT:SLOT<i>:LEVel OFF | ATT | FULL
The command determines the power stage of the siot.

OFF The slot is inactive

ATT The power is reduced by the amount defined by : DECT: SLOT : ATT

FULL Full power (predefined by level setting).

Example: :SCUR:DECT:SLOTZ2:LEV ATT *RST value is FULL

[:SOURce]:DECT:SLOT<i>:PRESet

The command sets all the following parameters of the slot to the values defined by the standard
as a function of the type set above. This command triggers an event and hence has no *RST
value and no guery,

Example: +SOURIDECT: SLOTZ : PRES

[:SOURcel:DECT:SLOT <i=:STSHit -9 to +9 (in hit)

This command aliows a timing shift of the indicated slot by the set number of bits fo simulate a
wrong timing {positive = deiay; negative = advance).

Example:  :S0UR:DECT:SLOTZ:STSH -3 ‘R8T value is 0

[:SOURce]:DECT:SLOT<i»:RAMP:CW ON | OFF

The command activates or deactivates the generation of unmodulated (CW) signai during the
ramp time.

Example: :SOUR:DECT:SLOTZ:PRAM:CH ON *RST value is OFF

{:S0URce]:DECT:SL.OT<i=:RAMP:DATA #B80 1o #B111 to (12bit)
The command setls the data used during the ramp #ime.
Example: :S0UR:DECT:SLOTZ:PRAM:DATA #BLli11000C1111
*RST value is 101010101010/ 018101010101 (downl./uplink)

[:30URce):DECT:SL.OT<i»:PREambie:TYPE NORMal | PROLonged
The command selects the 16-bit (NORMal) or 32-bit (PROLonged) preamble.
Example: :SOUR:DECT:SLOTZ:PRE PROL PRG *RET vaiue is NORM
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[:SOURce]:DECT:SLOT<i>:PREamble:DATA #B0 to #B111 to (16bit)
The command sets the data used for the 16-bit long preambie,
Example: :SOUR:DECT:SLOTZ:PRE:DATA $RL111000011110000
*RST value is 1010101010101010 7 01010101010101Q1 {downiink/uplink)

[:SOURce]:DECT:SLOT<i>:PREamble:PROLonged:DATA #B0 to #B111 to (32bit)
The command sets the data used for the 32-bit long preamble.
Example:  :SOUR:DECT:SLOTZ:PRE:PROL:DATA #Billl
*RST value 10101010101010101010101010101010 (downlink)
*RST value 010101010101010101010101010101017 {uplink}

[:SOURce]:DECT:SLOT«i>:SYNC #B0 to #B111 to (16bit)
The command sets the data used for synchronization.
Example:  :SOUR:DECT:SLOT2:SYNC #B0000111100001111
RST value is $1110100110001010 / 0001911001110101 (downl./uplink)

[:SOURce]:DECT:SLOT<i»:SOURce:AField PN9 | PN11 | PN15 | PN16 | PN20 | PN21 | PN23 |
DLISt | SDATa

The command defines the data source for the A field. It is either a PRBS generator (of different
sequence length), a daia list or the serial interface.

Example: :SOUR:DECT:SLOT3:SOUR:AFI PNLS *RST value is PNS

[:S30URce]:DECT:SLOT<i»:S0URce: AFleid:DLISt ‘name’

The command selects a data list. This list is used only if lists have been set as data source using
the commangd :DECT: SLOT: SCUR: AFI DLIS. This command triggers an event and hence has no
“RST value.

Example:  :DECT:SLOT:S0UR:AFI:DLIS ’test’

[:SOURCce):DECT:SLOT<i»:SOURce:BField PN9 | PN11 | PN15 | PN16 | PN20 | PN21 | PN23 |
DLISt | SDATa

The command determines the data source for the B field. The data source set by means of this
command is also used for SLOT:TYPE ADATa. it is either a PRBS generator (of different
sequence length), a data list or the serial interface.

Example: :SCUR:DECT: SLOT3: SQUR:BFI PNL3 *AST value is PNG

[:SOURCce]:DECT:SLOT<i>:S0URce:BFleld:DLISt ‘name’

The command selects a data list. This fist is used only if lists have been set as data source using
the command DECT : SLOT: SOUR: BF I DLIS. This command friggers an event and hence has no
*RST value.

Exampte: :DECT: 5L.OT: 50UR:BFI:DLIS ‘test’

[:SCURce]:DECT:SLOT«ix»:ZFleld ON | OFF
The command activates/deactivates the repetition of the content of the X field.
Example:  :SOUR:DECT:SLOT2:2Ff ON *RST value is ON
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SOURce:DM

3.5.11.4 SOURce:DM Subsystem

In this subsystem, the types of digital standard modulation as well as vector medulation (G modulation)

are checked. :

Vector Modulation
Command Parameter Default | Remark
Unit
[:SOURCce]
:DM
Hle]
1STATe ON | OFF
PRAMp OFF | AEXTernal
:IMPairment
[:5TATe] ON | OFF
:LEAKage
[:MAGHNIitude] 0 io 50.0 PCT : PCT
:QUADrature
(ANGLe -10.010 10.0 DEG DEG
AQRetic
[;MAGNitude] 12.010 120 PCT PCT
HOSWap
[:STATe} ON | OFF

[:SOURce]:DM:IQ:STATe ON | OFF
This command switches vecior modulation (1/Q modulation) on or off.
Example: :SCUR:DM:IQ:STAT ON

[*SOURce]:DM:IG:PRAMp OFF | AEXTernal
This command switches the level control via the input socket (analog exiernal).
Example: :SOUR:DM:IQ:PRAM AEXT

[:SOURce]:DM:IQ:IMPairment[:STATe] ON | OFF

This command activates (ON) or deactivates (OFF) the three tuning or
LEAKage, QUADrature and iQRatio for I/Q modulation.

Example: :SOUR:DM:IQ:IMP OFF

[:SO0URce]:DM:LEAKage[:MAGNitude] 0 to 50.0 PCT
This command adjusis the residual carrier amplitude for ¥Q modulation.
Example:  :SCUR:DM:LEAK 3FPCT
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*RST value: OFF

*RBST value: OFF

correction values

*RST value: OFF

*RET value: 0
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[:SOURce]:DM:QUADrature:ANGLe -10.0 to 10.0 degree
This command changes the quadrature offset for YQ modulation,
Exampie:  :SOUR:DM:QUAD:ANGL -BDEG *RST value: €

[:SOURce]:DM:IQRatio{:MAGNitude] -12.0 tc 12.0 PCT
This command adjusts the ratio of | and Q modulation {gain imbalance).
Example: SOUR:DM: IQR 4PCT *RST value: 0

[:SOURce]:DM:1QSWap]:STATe] ON | OFF
This command interchanges the | and Q channels in position ON.
Example: S0UR:DM:IQSW OFF *RST value: OFF
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Digital Modulation
Command Parameter 3:::‘"“ Remark
[:50URce]
W3l
:STATe ON | OFF
:SEQuence AUTO | RETRigger | AAUTo | ARETriggsr | SiNGle
:SOURCce PRBS | PATTerm | DLISE [ SERial | PARallel | SDATa
‘PATTen ZERQ | ONE | ALTemate
:PRBS
[:LENGth] 91156}16|20] 21|23
BSt
:DATA O140}1] orblock data
:DATA? f=start-],<lengit=}] query
APPend 0 «1{,0]1}orblock data no query
:CATalog? | query only
BELect ‘narme’
DELete ‘name’ no guery
:COPY namse’ no query
FREE? quary only
:POINts <
CLIS
:CONTrol
[:STATe) ON | OFF
DATA <girucs {, <siruc=}...
:CATalog? queary only
:SELect ‘rEme’
:DELete ‘name’ o query
COPY ‘nama’ g query
FREE? query only
:PQiNts? guery only
{MLISt
‘DATA ABCDEF 11, Q1,12, Q2.
:CATalog?
:BELest ‘name’
:DELeie ‘name’ no guery
‘FREE? query onky
POMNs? guery anky
3.43 E-6
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Command Parameier sz:;“ Remark
[:S0URce]
DM
:STANdard APCFm | APCQpsk | ICOBpsk | {00Gmsk |
ICOQpsk | COPD | CT2 | DECT | GSM | IRIDiom §
NADC | PDC | PHS | TETRa | TFTS | PWT
FORMat GMEK | GFSK | BPSK | QPSK ] QIS85 | QICO |
CiNMarsat | OQPSk | 01§85 | P4QPck | P4D0Opek |
PSK8 | QAM16...258 ; FSK2 | FSK4 | AFSK4] USER
FSK
:BEViation 106 Hz to 2.5 MHz Hz
:SRATe ThHz to 7 MH2 Mz
FH Ter
TYPE SCOSine | COSine | GALISs | BESS1 | BESS2 {1895
FEIS95 | APCO | TETRa | WCDMa |
:PARameter 0.1..1.0
MODE LACF | LEVM
:CODIng OFF| GSMI NADC| PDCI PHS| TETRal PWT] TETSI
DIFF| DGRay! DRHS| APCO25] INMarsat| VDL
:CLOCK
SOURCce {NTernal | EXTernal | COUPled
:MODE BIT | SYMBa!
DELay to 1.0
:POLarity NORMal | INVerted
‘LDStortion
[:5TATe} ON | OFF
:PRAMp
[:3TATe] ON | OFF
:50URce CLISt | AEXTemal | DEXTemal
TIME 0.25 to 32
:DELay -1.01c 5.0
‘SHAPe LiNear { COSing
:ATTenuation Oio 70 4B a8
‘TRiGger
:SOURce EXTernal | INTernat
(INHibit ¢ to 67.1E6
DELay 0 to 65535
BLOPe POSitive | NEGative
THfeshold
FALL) 2540 425V Vv
ANPut
:tPedance G1K | GO {ECL
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[:SOURce}:DM:STATe ON | OFF

The command switches the digital {usar-defined, not stipulated by a standard) modulation on or
oft.

Example:  :SOUR:DM:STAT ON "R8T value is OFF

[:80URce]:DM:SEQuence AUTO | RETRigger | AAUTo | ARETrigger | SINGle
This command selacts the trigger mode:
AUTO The saquence is repeated cyclically.

RETRigger The sequence is repeated cyclically. After the start, the sequence is restarted with
each new trigger even before it is completed.

AAUTo ARMED AUTO. The sequence waits for a trigger signal. After the star, the trigger
mode is AUTO and the sequence cann't be triggerad anymaore.

ARETrigger ARMED RETRIGGER. The sequence waits for g trigger signal. After the start, the
sequence is restarted with each new trigger even before it is completed.

SINGle  Aftera frigger event, the sequence is gniy run ence.
Example :SCUR:DM: SEQ:REP SING *HRST value is AUTO

[:50URce}:DM:SOURce PRBS | PATTern | DLISt | SERial | PARallel | SDATa
The command selects the data source.

PRBS internally generated pseudo random bit sequences.
PATT internally generated (fixed) data pattern.

DLiSt internal data generator {only with DGEN),

SERial external serial interface.

PARallel  external parallel interface.
SDATa asynchronous serial data input SER DATA.
Example: :30UR:DM:SOUR SER *RST vaiue is PRBS

[:SOURce]:DM:PATTern ZERO | ONE | ALTernate

The command selects the data pattern. The data range is alternately assigned with 0 and 1 by
- means of ALTernate,

Example: :SOUR:DM:PATT ALT *RST value is ZERO

[:S0URce]:DM:PRBS[:LENGIN] 915162021 |28
The command determines the length of the pseudo random sequence according 1o the following

equation:;
Length = (2"LENGth} - 1
Example:  :SOUR:DM:PRBS 21 *RST value is 15

{:SOURce]:DM:DLISt
The commands for the data are under this node. Data lists are not affected by *RST.
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[:SOURce]:DM:DLISt:DATA 0|1 {0]1}...

This command transmits the bit data to the selected data list which is thus overwritten. The data
can also be transmitted as block data in binary or PACKed format {see section: Parameter, Block
Datal. Each byte will then be interpreted as made up of 8 data bits. Here, the command
 5YSTem: COMMunicate :GPIB:LTERminator EO! should be used to set the deimiter mode 1o
‘circuit message EO) only’ so that an accidental LF within the data sequence is not first identified
as a delimiter and thus momentarly interrupts the data {ransmission. The command . . . LTER
aTaNdars resets the delimiter mode. The data are not modified by *"RST.

Example:
(SOUR:DM:DLIS:DATA 0,1,1,0,0,0,0,1,0,3,0,1,1,0,0,0,0,0,2,0,1,1,0,1
tSOUR:DM:DLIS:DATA #13aX-

[:SOURce]:DM:DLISt:DATA? [«start> [, <lengths]]

The command reads out the data list. If the query is enhanced by the two parameters start and
length, the list will be read out in smaller parts. Start and length are given in bits.

Without parameters the whole length will always be output from address 1.

The data format is selected by means of the :FORMat A3Cii | PACRed command. The order
of tha bytes is stipulated in the IECAEEE-bus standard (MSbyte first).

Exampie: TB0UR: DM DLIS DATA? 2048,1024

[:SOURce]:DM:DLISEDATA:APPend 01 1{,0 | 1}..

The command allows to transmit the partly very iong data lisis (up to 20 Mbits = 2.5 Mbyte) in
smaller parts. They are added o the end of already existing data.

First, the data list values have 10 be overwritten using the above dM:pLIS:DATA command.
Further data can then be added using the DM:DLIS:DATA: APP commands. The data format is
the same for the two commands.

Example: :SQUR.DM:DLIS:DATA:APP 0,1,%,0,0,0,0,0,1,0,1,1,0,1,0,0
CSCUR:DM:DLIS:DATA:APP #12aX

[:SOURce]:DM:DLISt:CATzlog?
The command returns a list of data fist names separated by commas.
Example:  :SOUR:DM:DLIS:CAT?

[:SOURce]:DM:DLISHSELect ‘<names’
The command selects the indicated data list. This list will only take effect as data source with
mode :DM: SOURce DLISt selected. The list can only be filled with vaiues if it has been selected
beforehand. if the indicated list does not exist, it will be generated. <name:> has to be put in
brackets (< ») and may have up to 7 characters,

Example: :S5CUR:DM:DLIS:SEL ‘test’

[:50URcel:DM:DLISE:DELete ‘<name>’

This command deletes the data list indicated by <name>. The name has o be put in brackets {<>)
and may have up to 7 aiphanumeric characters. This cemmand triggers an svent and hence has
no *RST value and no query.

Example: :SOUR:DM:DLIS:DEL ‘testl’
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[:SOURce]:DM:DLISE:COPY ‘<name>’

The command copies the selected list to the data list indicated by <name=. This command
triggers an event and hence has no "RET value and no query.

Example: SOUR:DM:DLIS COPY ‘testl’

[:SOURce]:DM:DLISt:FREE?

This command returns the availabie free space for digital data (in bits) and the length of the
selected list. The 2 values are separated by a comma.

Exampie: EOURIDM:DLIS  FRER?

[:SOURce]:DM:DLISt:POINIS <n>

The command indicates the number of elements (in bits) of the currently selected data list. Since
only multiples of 8 bits can be transmitted when using block data, the exact number of used bits
can be set here. Qverfiow bits in the list are ignored.

Example: . SCUR:DM:DLIS:POIN 234

[:80URce]:DM:CLISt

The commands for processing the control list are under this node. The control list containg the
switching signals for the burst, the level, the moduation etc. The fist index is with reference to the
symbols in the data list and the list only contains the status changes. Conitrol lists are not affected
by *RST.

[:SOURcel:DM:CLISt:CONTrol[:STATe] ON | OFF
The command switches coniro! on or off using the control list,
Example:  :SOUR:DM:CLIS:CONT ON *RST value is OFF

[:SOURcel:DM:CLISLDATA  <struc>{,<strucs}...
The command transmits the bit data to the selected controt list which is then overwritien.

struc>=: <symbol-index>, <bin>, <bins, <bins, <bin>, <bin>, <bin>
<symbol-index> =:  numeric vaiue: 1 t0 226 ( 67108864)
<bins = numeric vaiue:; 0 1

The data can also be transmitted as a binary block with <struc> being a 4 byte value in which the
26 L.SBs represent the symbol index and the remaining 6 bits the binary values (see also section
parameier, block data}. Each byte is interpreted as made up of 8 data bits. Here, the command
(8YS5Tem: COMMunicate : GPIB: LTERminator EOI should be used to set the delimiter mode to
‘circuit message EO! ondy’ so that an accidental LF within the data sequence is not first identified
as a detimiter and thus momentarily interrupts the data transmission. The command . . . LTER
STaNdard resets the delimiter mode.

For the query, swiichover between the two formais given above is possible by means of the
(FORMat ASCii | PACKed command. The order of bytes is stipulated in the IECAEEE-bus
standard (MSByte first).

it should be noted that in the binary form the symbol index starts with 0. In the binary format this
means that each symbol index is less by 1 than actually indicated on the screen and input/output
vig IEC/IEEE-bus in the ASCH format,

Exampie:

DSOURDM:CLIS DATA 12345678,0,31,3,0,0,0,2345678%5,1,0,0,1,0,0
:SQUR:DM:CLIS: DATA #18aX-'yS7s

The first two positions of the list are filled with the examples {with different values).
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[:50URce]:DM:CLISt:CATalog?
The command returns a list of data list names separated by commas.
Example:  :SOUR:DM:CLIS:CAT?

[:SOURcel:DM:CLISE:SELect ‘<name>’

The commang selecis the indicated controf list. This list only becomes effective ag control list i
the: DM PRAMp: SCURce CLISt mode has been selected. The list can only be filled with values
if it has been selected beforehand. ¥ the indicated list does not exist, i will be generated. «<name>
has to be put in brackeis {« ») and may have up to 7 characiers.

Example:  ;SOUR:DM:CLIS:SEL ’TEST2Y

[:SOURcel:DM.CLISt:DELete ‘<name:>'

The command deletes the control ligt indicated by <name=. This command friggers an event and
hence has no *RST valug and no query

Example: :SOUR:DM:CLIS:DEL ’TESTZ2'

['SOURce]:DM:CLISL:COPY ‘<names>’

The command copies the selected list 10 the data list indicated by <name>, This command
irigoers an avent and hence has no *R3T value and no query.

Example: :SOUR:DM:CLIS:COPY ‘TESTZ2'

[:50URce]:DM:CLISt:FREE?

This command returns the available free space for the control data (lines consisting of 4 bytes) in
elements.

Example: :SOUR:DM:CLIS:FREE?

[:SOURecel:DM:CLISE:PCINts?

The command returns the number of elements (lines consisting of 4 byles) of the currently
selected list.

Example: :SOQUR:DM:CLIS:POIN?

www.valuetronies.com 3.48 E-6



SHMIQ SCURce:DM

[:SOURce]:DM:MLISH:DATA ABCDEFI1,Qt1202..
The command transmits the mapping data fo the selected list which is therefore overwritten. The
command can be used only if a iist has been selected beforeheand (compare with
DM:MLISt : SELect ).
A 1 for PSK modutation

2 for QAM modulation

3 for F3K modudation

1108, withB =log,m (mapping states)

0 if no delay is fo be used in the Q-path

1 if the Q-path is to be detayed by Toymeod2 {€.9. for oftset QPSK]}

0, reserved

0, reserved

0, reserved

,Q:  Floating point values for | and Q; m valuas for | and Q must be defined for PSK and QAM
modulation. To define FSK ali Q-values must be set to 0. The values have {0 be enfered in
ascending order starting with the least significant data symbol.

Example (for QPSK with m = 4}):
(SOUR:DM:MLIG:DATA 1,2,9,0,0,0,0.7,06.7,0.7,-0.7,~-0.7,0.7,-0.7,-0.7
The example resulis in the following 1Q mapping

Qo

mmy

49
o ; ‘\.
10 o0
[

\'l\ ri

no--Ad-m
QPSK
{MSR, L5R)

[:SOURcel:DM:MLISt:CATalog?
The command retumns a list of mapping list names separated by commas.
Example: SOUR:DM:MLIZ:CAT?

[:SOURce]:DM:MLISt:SELect ‘<name>’

The command selects the indicated userdefined mapping list. This list only becomes effective as
modulation if the:oM: FORMat USER mode has been selected. The list can only be filled with
values i it has been selected beforghand. ¥ the indicated list does not exist, it will be generated.
<name> has to be put in brackets (« >) and may have up to 7 characters.

Exampie: SOUR:DMIMLIS:SEL ‘test’

[:SOURce]:DM:MLISi:DELete ‘<name>

The command deletes the mapping kst indicated by <name>. This command triggers an event
and hence has no “*RST value and noe query

Example: :S0UR:DM:MLIS:DEL ' TEST2’
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[:SOURce]:-DM:MLISt:FREE?

This command returns the available free space for the mapping data {lines consisting of 4 bytes)
in elements.

Example:  SOUR:DM:MLIS:FREE?

[:SOURce]:DM:MLISt:POINts?
The command returns the number of elements (numbers) of the currently sclected list.
Example: SOUR:DM:MLIS:POIN?

[:SOURce]:DM:STANdard APCFm | APCQpsk | CDPD | CT2 | DECT | GSM | IRIDium | NADC | PDC |
PHS | TETRa | TFTS | PWT | ICOBpsk | ICOGmsk | 1COQpsk

The command adjusts the modulation parameters MODULATION, SYMBOL RBATE, FILTER and
CODING to the selected standard. The default setting is USER. This seiting is aiways activated
automatically if one of the modulation parameters is changed ang does not correspond fo the

selected standard.

APGFm APCOQ4FM

APCQpsk APCOQPSK

Example: :SCUR:DM:STAN PHS B R8T value USER

[:SOURce]:DM:FORMat BPSK | GFSK | GMSK | OPSK | QiS95 | QINMarsat | QICO | OQPSk | OIS95
| PAQPsk | PADQpsk | PSK8 | FSK2 | FSK4 | AFSK4 | QAM16 | QAM32 |
QAMB4 | QAM256 | USER

The command selects the modulation.
PADQpsk rADQASPK

PSK2 is an alias for BPSK

PSK4 is alias for QPSK (according to SCP),

QiS85 QPSK 1895

01895 OQPSK 1895

AFSK4 4FSK APCO

USER The list selected with bM:MLIS:SEL. . . and defined via DM:MLIS:DATA. .. i$
used.

Example:  :SOUR:DM:FORM PSKS8 : *RET value is GMSK

[:SOURce]:DM:FSK:DEViation 00 2.5
The command seis the deviation for FSK {only for DM: FORmat FSK2, F8K4 and CFSK ).
Example: :30UR:DM:FSK:DEV 9 kHz *RSET value is 4.5 kHz

[:SOURce]:DM:SRATe tkHz to 7 MHz
The command sets the symbol rate.
Example: :SOUR:DM:SRAT 200 kHz *RST value is 24.3 kHz
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[:S0OURcel:DM:FiLTer
The filter selection commands are under this node,

[:80URCce]:DM:FILTer:TYPE SCOSine | COSine E. GAUSs | BESSY | BESS2Z | {985 | RISSS | APCO |
TETRa] WCDMa

The command sslects the type of filter.
BESS1 BESSEL B*T 1.25

BESS2 BESSEL B*T 2.50

E1S95 1S-95+EQUALIZER
APGCO filter according to standard APCO modulation C4FM
Example: 3QUR:DM:FILT:TYPE BESS *RST value is SCOS

[:SOURce]:DM:FILTer:PARameter 0.1 ... 1.0
The command sets the fitter parameter {Roff Off or BxT rate).
Example: :SOUR:IM:FILT:PAR 1 *RST value is 0.35

[:80URce]:DM:FILTer:MODE LACP | LEVM
The command selects the filter mods.
Example: :SCUR:DM:FILT:MODE LEVM *RST value is LACP

[:SOURce}:DM:CODing OFF | GSM | NADC | PDC | PHS | TETRa | TFTS | PWT | INMarsat | DIFF |
DPHS | DGRay | APCO25 | VDL

The command selects the modulation coding (standard) .

DPHS PHASE DIFF

DGRay DIFF + BGRAY

Example: :S0UR:DM:COD NADC *BS8T value is OFF

[:SOURce]:DM:CLOCK
The commands for setting the data clock are under this node.

[:SOURce]:DM:CLOCK:S0OURce INTernal | EXTernal | COUPled
The command selects the source for the clock of the digital moduiation.
iINTemal  The internal clock generator is used.
EXTernal  The clock is fad externally.

COUPied The clock comes from the same source as the data. Selection is determined by
1 DM: SOURCe.

Example: :SOUR:DM:CLOC:SQUR INT *RET value is COUPled

{:S0URce]:DM:CLOCK:MODE BIT | SYMBot
The command selects the clock mode for :DM: CLOCk: SOURce EXTernal
BIT Only the input D_CLOCK is used.
SYMBo Only the input S_CLOCK is used.

The bit and symbol clock only differ for modulations with rmore than two states, ie modulations for
which more than one bit is required to code each state.

Example: :SOUR:DM:CLOC:MODE BIT *RST value is SYMBol
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[:SOURce]:DM:CLOCK:DELay C101.0
The command sets the delay of the symbaoi clock.
Example: :SCUR:DM:CLOC:DEL 0.2 “RET value is O

[:SOURcel:DM:CLOCK:PCLarity NORMal | iNVerted
The command selacts the active slope for the clock.
NORMai  SLOPE POS.
iNVert SLOPE NEG
Example: :8QUR:DM:CLOC: POL INV *RET value is NORMal

[:SOUHce]:DM:LDIStortion[:STATe] ON | OFF
The command sets the reduced level for the low-distortion made.
Example:  :S0UR:DM:LDIS ON *RST value is OFF

[:SOURce]:DM:PRAMp
The commands for the level conirol of the burst are under this node.

[:SOURce]:DM:PRAMpI:STATe] ON | OFF
The command switches the level control on or off.
Exampie:  :SCUR:DM:PRAM ON *RST value is QFF

[:S0URcel:DM:PRAMp:SOURce CLISt| AEXTernal | DEXTernal
The command selects the level contral,

CLi&t The control list defined under :DM: CLISt controls the level (INT).

AEXT Analog signal at the burst control input controls the level.

DEXT Digitai signals BURSI-GATE and LEV-ATT control the level.

Example:  :SOUR:DM:PRAM:SOUR DEXT *HST value is CLISt

[:SOURce]:DM:PRBAMp:TIME 0.2510 32
The command sets the steep cutoff {as multiple of symbol length).
Example: :SOUR:DM:PRAM:TIME 2.5 *RST value is 3.0

[:SOURce]:DM:PRAMp:DELay -1.0 to +5.0

The command defines the shift of the envelope characteristic to the modulated signal. A positive
value causes a delay of the envelope.

Example:  :SOUR:DM:PRAM:DEL 0.2 *RST valug is 0

[:SOURce]:DM:PRAMp:SHAPe | INear | COSine

The command selects the linear or cosine-square shape of the ramp-up and ramp-down (power
burst).

Example: :SOUR:DM:PRAM:SHAP COS *RST value iz COS
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[:SOURcel:DM:PRAMp:ATTenuation § to 70dB
The command sets the level reduction value.
Example: ;SOUR:DM:PRAM:ATT 12 dB *RST value is 0 dB

[:SOURce]:DM:TRIGger:SOURce EXTernal | INTemal
The command selects the trigger source.

EXT Triggering via exiernal trigger input.
INT Triggering via IECAEEE bus or the Execute command of manuat control.
Example: SOUR:DM:TRIG: EXT *RST value is INTarnal

[:SOURce]:DM:TRIGger:INHibit © o 67.1E6
The command seis the retrigger inhibit duration in number of symbois.
Example: :SCUR:DM:TRIG;INH 12000 *RST value is 0

[:SOURcel:PM: TRIGger:DELay 0 to 65535
The command sets the trigger defay in number of symbols.
Cxampie: :SOUR:DM:TRIG:DEL 10 "RST value is 0

[:50URce]:DM:TRIGger:SLOPe POSitive | NEGative
The command selects the active slope of the external frigger signat,
Example: :S0UR:DM:TRIG:SLOP NEG *"RST value is POSitive.

[:S0URce]:DM:THReshold:ALL] 2.5 10 +2.5V
The command sets the voltage threshoid of the digital data and clock inputs.
Example: :S5OUR:DM:THR 1 ¥ *RST vaive is 1.0V

[: SOURce] DM:INPut:iMPedance G1K | G50 | ECL
The command sets the impedance of all the data and clock inputs:

GiK 1 kOhim to ground

GB0 50 Chm 1o ground

ECL ECL-compatible input

Example: :SOUR:DM:INP:IMP G50 "RST value is GIK
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SMIQ

3.5.11.5 SOURce:FM Subsystem

{option SM-B5). . They are differentiated by a suffix after FM.

This subsystem contains the commands to check the frequency modulation and to set the parameters
of the modulation signal. The SMIQ can be equipped with two independent frequency modulators

SOURce:FM1
SOURce:FM2
Command Parameter Defaul: Remark
Unit
[:SOURce]
FM12
{:DEViation] 0to tMHz Hz Option SM-B5
EXTernalti2
:COUPting AC|DC
(INTernat
:FREGuency 0.1 Hzfo 1 MHz Hz
:PREemphasis 0| 50us | 75us
‘SOURCce INT | EXT1 | EXT2
:STATe ON | OFF

[:SOURce]:FM1{2[:DEViation] 0to 1 MHz

The command specities the frequency variation caused by the FM. Although the LF generator is
used as modulation sources, the freguency variation is independent of the voltage at the LF
output. The maximally possible DEViation depends on S0URce 1FREQuency (cf, data sheet).

Example: :SOUR:FM1:DEV SkHz *RST value is 10 kHz

[:SOURce):FM1|2:EXTernai1]2

The commands to set the external FM input are under this node. The settings under EXTernal for
modulations AM, FM and PM are independent of gach other. The settings are always related to
the socket which is determined by the numeric suffix after EXTernal. The suffix after FM is
ignored then. With the following commands, e.g., the setlings are both related to EXT2 input:

P SOUREMIL : EXTZ: CQUP AC

(SOUR:FMZ :EXTZ:COUP AL

A command without suffix is interpreted like a command with suffix 1.

[:SOURce]:FM1|2:EXTernal1]2:COUPling AC |DC
The command selects the type of coupling for the exiernal FM input.
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[:SOURce}:FM1[2:iNTernal

The settings for the infernal FM generators are effectad under this node. For FM1, this is always
the internal LF generator. Here the same hardware is set for FM1, PM1, AMINT as well as
SOURce2. For FiM2, only the external sources can be used (not the internat LF generator).

This means that, e.g., the following commands are coupled with each other and have the same
effect;

SOUR:AM: INT: FREQ
SOUR:FM: INT:FREQ
SOUR:PM: INT:FREQ
SOQURZ :FREQ: CW

[:SOURce]:FM1[2:iNTernal:FREQuency 0.1 Hz to 1 MHz
The command sets the moduiation frequency.
Example: SOUR:FM:INT:FREQ 10kHz *R8T value is 1 kHz

[:SOURce]:FM1{2:PREemphasis 0 | 50us | 75us
he command selects the preemphasis

.0 No preemphasis
50 us B0 us, Europsan standard 50 ps
75 us 75 ys, American standard 75 us *RST valug is 0
Example: :SQUR:FM:PRE 50us

[:80URce]:FM1]2:80URce INTemal | EXTernall | EXTernai2

The command selects the modulation source. A command without suffix is interpreted like a
command with suffix 1. The LF generator is INT for FM1. The externai and the internal modulation
source can be indicated at the same time (see exampile)

*AST value for FM1:INT
Example: :S0UR:FM:S0UR  INT1, EXT2 for FM2:EXT2

[:SOURcel:FM1|2:5TATe ON}OFF
The command switches the freguency moduiation on or off. *RET value is OFF.
Example: SOUR:FM:3TAT OFF
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3.5.11.6 SOURce:FREQuency Subsystem

This subsystem contains the commands for the frequency settings of the RF source inciuding the

sweeps,
Command Parameter Default | Remark
Unit
[:SOURCE]
:FREQuency ShIQ03
:CENTer 300 kHz 0 2.2 GHz Hz 300 kHz to 3.3 Gkiz
[:CW:FiXed] 300 kHz to 2.2 GHz Hz 300 kHz to 3.3 GHz
«RCL INCLude | EXClLude
MANual 300 kHz 0 2.2 GHz Mz 300 kHz 1o 3.3 GHz
*MODE CW | FiXed | 8WEep | LIST
OFFSet 50 to +50 GHz Hz
SPAN 01022 GHz Hz 010 3.3 GHz
STAR 300 iz t0 2.2 GHz Mz 300 kHz 10 3.3 GHz
STOP 300 kHz t6 2.2 GHz 300 kHz to 3.3 GHz
STEP Hz
[4NCRement] Oto 1 GHz

[:SCURce]:FREQuency:CENTer 300 kHz to 2.2 GHz (SMIQG3 300 kHz to 3.3 GHz)
The command sets the sweep range by means of the center frequency. This command is coupled
1o commands S30URce : FREQuency : STARL and SOURce (FREQuancy : STOE.

In this command, value OFFSet is considered as with input value FREQUENCY in the
FREQUENCY menu. Thus the specified range indicated is only valid for OFFSet = 0. The
specified range with other OFFSet vaiues can be calcuiated according 1o the following formisa (cf.
Chapter 2, Section "Frequency Offset” as well):

300 kHz + OFFSet 10 2.2 GHz +OFFSet *RET value is (STARL +STOP)/2

Example: :SOUR:FREQ:CENT 100kHz

[:SOURce]:FREQuency[:CW|:FIXed] 300 kHztc 2.2 GHz (SMIQ03: 300 kHz to 3.3 GHz)

The command sets the frequency for CW operation. This value is coupled o the curreni sweep
frequency. In addition to a numeric value, UP and DOWN can be indicated. The frequency is
increased or reduced by the value set under :SOURce:FREQuency:STEP. {As 10 specified
range, ¢f. FREQuency:CENTer),

Example: :SOUR:FREQ:CW 100kHz *RST value is 100 MHz

[:SOURcel:FREQuency[:CW|:FiXed]:RCL INCLude | EXClLude

The cormmand determines the effect of the recall function on the frequency, *RST value has no

affect to this setting. .

INCLude  The saved frequency is loaded when instrument settings are ioaded with the
[RECALL] key or with a memory sequence.

EXClLude The RF frequency is not loaded when instrument settings are loaded, the current
settings are maintained.

Example: :S0OUR:FREQ:RCL INCL
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[:SOURce}l:FREQuency:MANual 300 kHz to 2.2 GHz {SMIQ03: 300 kHz to 3.3 GHz)

The command sets the frequency if  S0URce:SWEep:MODE MANual — and
80URce: FRECuency : MODE SwWiep are seit. Only frequency values between the settings with
:30URce : FREQuency ' 3TARE and : SOURce: FREQuency : STOP are permitted. (As 1o specified
range, ¢f. FREQuency :CENTer) *RST value is 100 MHz
Example:  :SOUR:FREQ:MAN S00MHz

[:SOURce]:FREQuency:MODE CW | FiXed | SWEep | LIST

The command specifies the operating mode and hence also specifies which commands check the
FREQuency subsystem. The following aliocations are valid

CW [FIXed CW and FiXed are synonyms. The output frequency is specified by means of
; SOURce (PREQuency :CW | FiXed.

SWEep The instrument operates in the SWEep operating mode. The frequency is specified
by means of commands SOURce ! FREQuency:STARt; STOP,; CENTer; S$SPAN;
MANuzl.

LIST The instrument processes a list of frequency and level settings. The settings are
effected in the SOURce:lLIST subsysiem. Setiing S0URce :FREQuency:MODE
LIST automatically sets command SOURce:PQWer :MODE to LIST as well

Exampie: :SOUR:FREQ:MODE SWE *RST value is CW,

[:SOURce]:FREQuency:OFFSet -50 to + 50 GHz

The command sets the frequency offset of an instrument which might be series-connected, €.9. a
mixar. {cf. Chapter 2, Section "Frequency Offset"). If a frequency offset is entered, the frequency
entered using SOURce:FREQuency: to does no longer correspond to the RF output frequency.
The following connection is trus:

S0URce ' FREQuency : to = RF output frequency + SOURce:FREQuency : OFFSet,

Entering an offset does not alter the RF output frequency but the query value of
SOURce :FREQuency: ..,

Example:  :SCUR:FREQ:CFFS 100MEz ' *RST value is O

[:S0URce):FREQuency:SPAN 0to 2.2 GHz (SMIQ03: 0 kHz to 3.3 GHz)

This command indicates the frequency range for the sweep. This parameter is coupled io the start
and stop frequency. Negative vaiues for SPAN are permitted, then STARt » S8TOP is true. There
is the following connection:

STARt = CENTer — SPAN/Z
STOP = CENTer + SPAN/Z *RSET valus is {STOP - STARY)
Exampie:  :SQUR:FRED:SPAN 1CGHz

[:SOURce]:FREQuency:STARt 300 kHz to 2.2 GHz (SMIQ03: 300 kHz to 3.3 GHz)

This command indicates the starting value of the frequency for the sweep operation. Parameters
STARt, STOP, SPAN and CENTer are coupled to each other. STARt may be larger than STOP,
(As to specified range, ¢f . FREQuency : CENTer}. *RST value is 100MHz

Example: :SOUR:FREQ:STAR 1MHz
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[:SOURcel:FREQuency:STOP 300 kHz o 2.2 GHz (SMIQ03: 300 kHz to 3.3 GHz)

This command indicates the final vaiue of the frequency for the sweep operation (see STAR! as
well). (As to specified range, cf. FREQuency : CENTer). *RST value is 500MHz

Exampile: EOURFREL: STOP 100MEz

[:50URce]:FREQuency:STEP

The command to enter the step width for the frequency setting if frequency values UP or DOWN
are used is under this node. This commang is coupled to the KNOB STEP command in manual
control. Only linear step widths can be set.

[:SOURce]:FREQuency:STEP[:INCRement] Oto 1 GHz
The command sels the siep width for the frequency setting.
Example: :3OUR:FREQ;: STEP:INCR 1MHz *RET value is 1MHz
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3.5.11.7 SOURce:FSIM -Subsystem

The FSIM system comprises the commands for the fading simulator (options SMIQ-B14 and SMIQB15}.

Command Parameter Default Unit Remark
[:80URce]
ESMuiator Option SMIOB14
[:5TATe] ON | OFF
LONFig SBPath | $12Path | DePath S12P and D8P only with option
‘SEQuence RUN | STOP SMIQB15
. :RESet
STANdard CDMAS | CEMA3D | COMAI10D |
NADCS | NADCSHG | NADC10G | GTUS |
GBTU3 | GTUBG | GETUS0 | GHTI1G6
iGBMT100 | GRA250 | GETSEO |
GET100 | PTUT | PBTL | PTUSD |
PETUSO | PHT100 IP8HTI100 | PRAY30
| PETR0 | PET100 | TFU | THT | TET
:SPEed
UNIT MPS { KMPH | MPH
PATH<i> <im =110 64{12) 7 10 12 only with SMIQB15
1STATe ON | OFF
‘PROFile PDOPpler | RAYLeigh | RICE
DCOMponent
:STATe ON | OFF
PRATIo -30.0 to +30.0 dB dB
‘FRATIo A0t +10
BPEed 0.005 to 27 777 MPS depending on FEIMSPE.UNIT
FOOPpler 0.1 10 1600.0 Hz Hz
L0OSS Gto50.0dB dB
:DELay @ to 1638.0E-6 g
:CORRelation
PATH 071012
{COEFficent |Gt0 1.0
‘PHASe 0ip 359 DEG
:LOGHNormal
5TATe ON | OFF
:LCONstant | 110 89 896
CSTD 010120 dB
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{:SOURcel:FSIMulator[:STATe] ON | OFF
Swiiches the fading simulator on or off. *AST vaiue: OFF
Exampie: SOUR:FSIM ON

[:SOURcel:FSiMutator:CONFig S6Path | S12Path | DEPath

Defines the number of active paths and channels. S12Path and D&Path are only possibie with
option SMIQ-B15.

SBPath Singie channel, 6 active paths

S12Path  Single channel, 12 active paths

DePath Dual channel, 6 active paths

Example: :SOUR:¥SIM:CONF Seép “RST value: S6P/512P {without/with option SMIQB15}

[:SOURce]:FSiMultator:SEQuence RUN | STOP

This command starts (RUN) or siops {STOP) the Pseudo Noise Generator for generating the
fading process, *RST value; STOP

Exampie:  :S0UR:FSIM:SEQ RUN

[:SOURcel:FSIMulator:SEQuence:RESet

This command resets the pseudo random sequence for the fading to its original vaiue.
FSIMulator:SEQuence I8 88t o STCP {and has to be restarted with RUN ). Since this command
friggers an event it has no *HST value.

Example: 3CUR:FSIM:SEQ:RES

[:80URce]:FSiMuiator:STANdard CDMAS | CDMA3Q | ...

Selacts the fading standard. All subsequent FEIM commands are set (o a predefined vaiue The
parameters with 2 '8’ as second character select the 6-path mode (this mode must be set if option
SMIQB15, Second Fading Generator is not available).

CDMAS. COMA30, CDMA100
NADGCS, NADCS50, NADC100

GTU3, GeTUZ, GTUS0, GBTUS0 GSM Typical Urban

GHT100, GBMT100 GSM Hilly Terrain

GRA250 GSM Rural Area

GETS50, GET100 GSM Egual Test

PTU1, P6TU1, PTUS0, PETUS0 DCS1800/PCS1900 Typical Urban
PHT100, PGHT100 DCS1800/PCS1900 Hilly Terrain
PRA130 DCS1800/PCS1900 Rural Area
PETS0, PET100 DCS1800/PC31900 Equal Test
TFU Tetra Typical Uthan

THT Tetra Hilly Tetrain,

TET Tetra Equal Test

Exampie: :SOUR:¥5IM:STAN NADCSD *RST value: CDMAS
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[:SOURce]:FSiMulator:SPEed:UNIT MPS | KMPH | MPH
This command sefects the speed unit,

MPS m/s, meter per second

KMPH kryh, kifometer per hour

MPH miles per hour

Example: :SOUR:FSIM:SPE:UNIT MPH *RST value: MPS

[:SOURce]:FSiMuiator:ilL.OSs:MODE NORMal { LACP
This command sets the insertion loss of the fading simulator.
NORMai  The insertion loss is fixed to 18 dB, which is ideal for BER measurements,

LACP The ingertion loss is betwean 12 and 14 dB io obtain a belter S/N ratio, for Instance
during adjacent-channel measurements.
Example: :30UR!FPSIM: ILOGS:MODE LACE *RST value is NORMal

[:50URce]:FSiMujator:POWer?
This command returns the total average power of all the paths at the RF output,
Example: :SOUR:FSIM:POW?

[:SOUFRce]:FSIMulator:DEFault
This command selects the default sefting of the path parameters. Path 1 Is switched on; ali other
paths are switched off. This command triggers an event and hence has no *RST value and no
query.
Example: :30UR:FSIM:DEF

[:8OURce}:FSiMulator:PATH<i>

The following commands can be separately set for each path. The path is selected with the suffix
<i>; <i> being assigned a value from 1 {o & {one fading simulator} or 1 to 12 {two fading
simulators).

[:8OURcel:FSIMulator:PATH<i>:STATE ON | OFF
This command switches the selected path on or off.
Example:  :SOUR:FSIM:PATH3:STAT ON *RST valus: OFF

[:50URce]:FSIMulator:PATH<i>:PROFile PDOPpler | RAYLeigh | RICE
This command assigns a fading profile (scattering image) to the selected path.
PDOPpler pure doppler profile.
RAYLeigh standard Rayleigh profile
RICE standard Rice profile
Example: :SOUR:FSIM:PATH3!PROF RICE *RST value: BAYL
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[:SOURce]:FSiMulator:PATH<i>:DCOMponent:STATe ON | OFF
This command switches the descrete components on or off, *RST value: OFF
Example: :SOUR:FSIM:PATHZ:CCOM: STAT ON

[:SOURce:FSIMulator:PATH<i»:PRATI0 -30 to +30 dB
This command sefs the power ratio (for RICE profile only). The resclution is 0.1 dB.
Example: :SOUR:FSIM:PATH3:PRAT ~20 *RST value: 0

[:SOURce]:FSIMulator:PATH<i»:FRATi0 -1.0to +1.0
The command sets the frequency ratio (for RICE profile only). The resolution is 0.1.
Example: :SCUR:FSIM:PATHZ:FRAT 0.5 _ *RST value: 1

[:SOURcel:FSIMulator:PATH<i>:SPEed 0.005 to 27 777 { in MPS (m/s))

This command sefs the vehicle speed. The unit is defined separately with the command
FSIM: SPEed: UNIT,

Example; SQUR:FSIM:PATHZ:SPE 10.0 *RST value: 20 MPS

[:SOURce]:FSiMulator:PATH<i=:FDOPpler 0.1 to 1600 Hz

This command specifies the Doppler frequency {coupied to the vehicle speed). The resolution is
0.1 Hz.

Example: :SQUR:FSIM:PATH3:FDOP 100 - "RST value: 6.7

{:SOURce]:FSiMutator;PATH«i>:LOSS (tc 50.0dB
This command sets the path loss. The resolution is 0.1 dB. *RST value: 0
Example: :SOUYR:FSIM:PATE3:LOSS 20
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[:830URce]:FSiMulator:PATH<i>:DELay 0to 1638.0E-6 _
This command seis the signal delay in the path. The resclution is 50 ns. *RST value: 0
Example: :SOUR:FSIM:PATH3:DEL 123E-6

[:SOURce]:FSIMulator:PATH<i>:CORRelation

This node provides the commands for sefting the correlation 1o another path (only with option
SMIQB15).

[:50URce]:FSiMulator:PATH<i>:CORRelation:PATH (0[7to12

This command defines the correlating path 7 to 12 for path <n>. If no correlation exists, 0 is
selacted.

Example: :30UR:FSIM:PATH3:CORR:PATH 12 *RST vaiue: 0

[:SOURce]:FSIMulator:PATH<i>:CORRelation:COEFficent 0to 1.0
This command seis the correlation coefficient. The resolution is 0.08. *RBET value: 1
Example: :S0UR:FSIM:PATE3:CORR:COEF 0.3

[:SOURce]:FSIMulator:PATH<i>:CORRelation:PHASe 0 to 350 degree
This command sets the correlation phase. The resolution is 1 degree. *RST value: 0
Example: SOUR:FSIM:PATH3I:CORR:PHAS 180

[:SOURce]:FSiMulaior:PATH<i>:LOGNormal
This node provides the commands for setting the lognormal fading.

[:SOURce:FSIMulator:PATH<i>:LOGNormal:STATe ON | OFF
This command switches lognormal fading on or off. *HST value: OFF
Exarnple:  SOUR:FSTM:PATH3:LOGN:STAT OFF

[:SOURce]:FSIMulator:PATH<i> :LOGNermal:LCONstant 1 to 99 989

This command enters the local constant in meters. The unit is not a component of this
command.The resolution is 0.1 m. *RET value: 200

Example: :S50UR:FSIM:PATH3:LOGN:LCON 50

[:SOURce]:FSIMuiator:PATH<i>:LOGNormai:CSTD 0Oto 12.0dB
This command sets the standard deviation of lognormal fading. The resolution is 1 dB.
Example: SCUR:FSIM:PATH3:LOGN:CSTID 2.0 "RST value: D
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3.5.11.8 SOURce:GSM Subsystem (Digita! Standard)

Note: #B0 io #B1 are characters which are entered in binary form manually. SCPI {and IEEE 488.2}
also accept the entry of non-nurmeric characters in octal and hex such as
#HIh <0 to 9, Ala to Fif>,
#0fg <0 1o 7> and
#Bib <0f1>.
The characters are always ouiput in binary format after a query.

Command Parameter Defaull | pamark
unit
[:SOURCce]
(GSM
BTATe ON | OFF
STANdard no query
‘FORMat GMSK | GFSK
FEK
:DEViation TkHz 10 300 kHz Mz
:BRATe 1kHz to 300 kHz Hz
:FiL.Ter
:PARameter 0.2 087
SEQuence AUTO | RETRigger | AALTo | ARETrigger
TRIGger
:S0URce EXTernal | iNTernat
:INHibit 0 to 67.1E6
:DELay 0 1o 65535
OUTPut2]
:DELay Oto 1249
:PERiod 10 67.1E8
LHOCkK
:S0URce INTamal | EXTemnal
:DELay 010 1.0
:PRAMp
‘PRESet ro query
‘TIME 0.2510 18
SHAPe LiMaar | COSine
DELay 1.0t +1.0
‘ROFFset 810 +8
FOFFset -9 {0 +9
1SLOT
:ATTenuatien 0t 70 dB dB
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Command Parameter Eﬁg’”ﬂ Remark
[:SOURce]
GSM
FLISt
:PREDefined
:CATalog? quary only
:LOAD ‘name’
:CATalog? query only
LOAD ‘name’
STORe name’ no guery
:DELete ‘name’ no query
DLISt
:CATalag? query only
BLOT«<l> i=0,{1],2 10 7 (Slot Selector)
TYPE MNORMal | DUMMy | ADATa
:LEVel OFF{ ATT{FULL
PRESH!
‘HOPPing
TTHiGger ON | OFF
B0URce PNS | PN1T1 PN1S | PN 18 | PN20 | PN21 |
DATA PN23  DLISt | SDATa
narme’
:DLISt 01
S5F
:T3C T6to T7 | USER
SELect #R0 10 #B1111 10 (26 bits)
USER

[:S0OURce]:GSM:STATe ON | OFF

The command switches the modulation on according to GSM standard. All other standards that
might be switched on or digital modulation are automaticaily switched OFF,

Example: :SOUR:GSM:STAT ON *RST value is OFF

[:30URce]:GSM:STANdard

The commands sats alf modulation parameters to the values of the GSM standard. l.e., all vaiues
that have been gelected by the :G8M:SLOT. .. commands described in the following are not
valid. This command triggers an event and hence has no "RST value and no query.

Example: :SOUR:G5M:STAN
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[:SOURce]:GSM:FORMat GMSK | GFSK
This command selects the modulation type.
Example:  :S0UR:GSM:FORM GFSK *RBST value is GMSK

[:SOURce]:GSM:FSK:DEViation 1kHz to 300 kHz

This command seis the deviatien for GsM: FORMar GFSX. The range of values depends on the
symbgl rate (GSM: SRATe).

Example: :SOUR:GSM:FPSK:DEV 37.6kHz *RST value is 67.708 kHz

[-SOURcel:GSM:SRATe 1kHz 10 300 kHz
The command sets the symbol rate.
Example: :SOUR:GSM:SRAT 270.9 kHz *RST value is 270.833 kHz

[:SOURcel:GSM:FIL.Ter:PARameter 0.2 {0 0.7
The command sets the filter parameter.
Example: :SOUR:GEM:FILT:PAR 0.4 *RET value is 0.3

[:80URce]:GSM:SEQuence AUTO | RETRigger | AAUTo | ARETrigger
The command selects the trigger mode for the sequence.,

AAUTO s ARMED AUTO
ARETrigger is ARMED RETRIG
Example:  :3OUR:GSM:SEQ AAUT *RST value is AUTO

[:50URCcel:GSM:TRIGger:SOURce EXTernal | INTernal

The command selects the trigger source. With INT selected, triggering is via IEC/AEEE bus or the
Execute command in manual control.

Example: :SOUR:GSM:TRIG:SOUR EXT *RST value is INT

[:SOURce]:GSM-TRIGger:INHibit 0 fo 67.1E6
The commandg sets the retrigger inhibit duration (in number of symbols).
Example:  :SOUR:GSM:TRIG:INH 1009 *RST valueis 0

[:SOUHce]:GSM:TRiIGger:DELay 0 to 65535
The command seis the trigger delay {in number of symbols).
Example:  :SOUR:GSM:TRIG:DEL 200 ' *RST valueis 0

[:SOURCce:GSM:TRIGgerOUTPut[2]:DELay 0 to 1249

The command determines the delay of the signal at trigger output 2 in comparison with the start of
the frames in number of symbols.

Example: :SO0UR:@ESM:TRIG: QUTPZ:DEL 16 *RET value is ©
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[:SOURcel:GSM: TRIGger:OUTPui[2]:PERiod 1 to 67.1E6
The command seis the repeat rate (in number of frames) of the signal al trigger outptit 2.
Example:  :S0UR:G5M:TRIG:QUIP :PER B *RST valusis 1

[:SOURce]:GSM:C1LOCk
The commands for setting the data clock are under this node.

[:SOURce]:GSM:CLOCk:SOURce INTernal | EXTernal
The command selacts the source for the DM data clock.

INTernal  The internal clock generator is used and output via the clock ou{puts of the serial and
paralle! interface.

EXTernal  The clock is externally fed in via the serial interface and output via the paraliel
interface.

Example:  :50UR:GSM:CLOC:SOUR INT *RST valus is INT

[:SOURce]:GSM:CLOCk:DELay 0 tc 1.0
The command sets the dalay of the symbol clock {(as a fraction of the length of a symbeol).
Example: :3CUR:GSM:CLOC:DEL C.75 *RST value is O

[:S0URCcel:GSM:PRAMp
The commands for the tevel control of the burst are under this node.

[:SOURce]:GSM:PRAMp:PRESet

This command sets the standard-stipulated values for the following commands of level control. it
is an event and hence has no query and no *RST value.

Example: : SOUR: G5M: PRAM :PRES

{:SCURce]:GSM:PRAMpTIME 0.25 10 6.0
The command sets the cutoff steepness (in symbol clocks).
Example: :SOUR:GSM:PRAM:TIME 2.3 *RAST value is 3

[:SOURCce]:GSM:PRAMp:DELay -1.0t0+1.0

The command defines the shift of the envelope characteristic 1o the modulated signal. A positive
value causes a delay of the envelope,

Exampie:  :SOUR:GSM:PRAM:DEL 0.2 *RST valueis 0

[:SOURce]:GSM:PRAMPp:SHAPe LiNear | COSine
The command selects the linear or cosine shape of the ramp-up and ramp-down {(power burst}.
Exampie:  :SOUR:GSM:PRAM: SHAR COS “RST value is COS
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[:50URcel:GSM:PRAMp:ROFFset -2 10 +9

The command determines the timing of the (‘R'ising) edge of a power burst to the beginning of the
biock.

Example: :SOUR:ESM:PRAM:ROFF -3 *RST value is 0

[:SOURcel:GSM:PRAMp FOFFset G510 +9
The command determines the timing of the (Falling) edge of a power burst to the data block
Example: :50UR:GSM:PRAM:FQFF 4 *AST value is 0

[:SOURce]:GSM:SLOT:ATTenuation 0 to -70 dB

The command determines the amournt by which the power of the slois marked by
1G8M:5L0T: LEVEL ATT is reduced in comparison with the normal output power {Aitribut to
: LEVEL FULL}.

Example: :S0UR:GSM:SLOT:ATT 20 dB *RST value is 6

[:SOURce]:GSM:FLISt

The commands for storing and reading compiete frames including their bursts (slots) are under
this node. Predefined and user-gesnerated frames have 1o be distinguished.

[:SOURce]:GSM:FLISt:PREDefined:CATalog?
The command returns a list of ail predefined frames.
Example:  :300R:GSM:FLIS:PRED:CAT?

[:SOURce]:GSM:FLISI[:PREDefined]:LOAD ‘name’

The command selects one of the predefined (fixed) frames (c.f. Chapter 2. This command
friggers an event and hence has no "RST value.

Example: SOUR:GSM:FLIS:PRED:LOAD ‘NBO'

[:30URce]:GSM:FLISt:CATalog?
The command returns a list of all user-defined frames.
Example: :SOUR:GCSMiFLIS:CAT?

[:8OURce]:GSM:FLISt:LOAD ‘name’

The command loads a user-defined frame. This command triggers an event and hence has no
*RST value.

Example: SOUR:GSM FLI3:LOAD 'test’

[:80OURce]:GSM:FLISt:STORe ‘name’

The command stores the current frame under & name, This command iriggers an event and
hence has no *RST value.

Example: :SCUR:GSM:FLIS:STOR “test’
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[:80URce]:GSM:FLISt:DELete ‘name’

The command deletes the indicated frame. This command triggers an event and hence has no
*RET value and no query.

Example: :SOUR:GAM:FLIS:DEL ‘testl’

[:SQURce]:GSM:DLISt:CATaleg?
The command returns an enumeration of all data lists.

These data lists are selected by means of :GSM:3LOT:S0UR:DATA ‘name’ and used
if: G8M: SLOT : SOUR:DATA DLISt is set.

Example:  :SOUR:GSM:DLIS:CAT?

[:SOURce]:GSM:SLOT<i>

The commands for setting the slot characteristics are under this node. Since a frame contains 8
slots, suffix i' is used to select the slotto be changed. 1=0]11112i3{3|5161{7

[:SOURce]:GSM:SLOT«i>:TYPE NORM | BUMMy | ADATa
The command selects the type of burst (slot) defined in the standard.
ADATa is All Data
Example:  :SOUR:GA8M:SLOTZ:TYPE DUMM *RST value is NORM

[:SOURce]:GSM:SLOT<i>:LEVel OFF | ATT j FULL
The command determines the power stage of the slot.

OFF The slot is inactive

ATT The power is reduced by the amount defined by : GSM: SLOT:ATT

FULL Full power (predefined by level setting)

Example: :5OUR:GSM:SLOTZ:LEV ATT Slot 0: *RET value is FULL

Slot 1 to 7: "RST value is OFF

[:SOURcel:GSM:SLOT«i»:PRESet

The command sets all the parameters of the siot o the values defined by the standard as a
function of the type set above. This command triggers an event and hence has no *R3T value and
no query.

Example: :30UR:GSM: SLOTZ :PRES

" [:SOURce]:GSM:SLOT<i>HOPPing:TRIGger ON | OFF

This command provides a trigger signal at the PARDATA connector {ON). This signal can be
used to perform frequency hopping in the LIST MODE.

Example:  :SODR:GSM:SLOT2 . HOPP:TRIG ON *RST value is OFF

[:SCURce:GSM:SLOT<«i>:SOURce:DATA PNS | PN15 | PN16 | PN20 | PN21 | PN23 | DLISt | SDATa

The command determines the data source for the data words (for :5LOT:TYPE NORM and
ADATa)

Example: :SOUR:GSM:3LOT2:30UR:DATA DN1§ *RET value is PNQ
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[:SOURce]:GSM:5L0T<i>:SOURce:DATA:DLISt 'name’

The command selects a data list. This Hst will not be used unless i is set as a data source by
means of the :G5M:SL0OT:SOUR:DATA DLIS command. This command triggers an event and
hence has no *RST value.

Example: :G5M:SLOT: SOUR:DATA:DLIS ‘test’

[:S0URce]:GSM:SLOT<i>:SF 0 | 1
This command sets the stealing flag (G3M: 5207 TYPE NORM ohiy)
Example: :S0UR:GSM:SLOT2:SFR:STAT ON *RST value is OFF

[:SOURce]:GSM:SLOT<i>:TSC:8ELect TO to T7 | USER

This commands selects the training sequence code. 0 to 7 are the BCC values stipulated by GSM
5.02. With USER selected as parameter, the given vajue described with the following
...+ PSC: USER command will be used.

Example:  :GSM:SLOT:TSC:8BL 3 *RST value is ©

[:SOURCe]:GSM:SLOT<i>:TSC:USER #830 to #B1111... (26 bits)

The TSC value is determined by the user by means of this command. TSC will be used if the
parameter {1} USER is set by means of the above-mentioned : G5M: S10T: TSC command.

Example:  :GSM:SLOT:TSC:USER #BO11011001100111G001111110¢
*B3T value is 111111111
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3.5.11.9 SOURce:IS85 Subsystem { Digital Standard 1S-95/CDMA)

Command Parameter Default | gemark
unit
{:S0URce]
1595
STATe ON{ OFF
:MODE FLINK1B | FLINKB4 | RLiNk
FRESet
:CRATe 1kHz {0 7 MHz Hz
Fil.Ter
(FTYPe SCO0Sine | COSine | 1585 | EISSE
RTYPe 8COSine | COSine | 1585 | £IS9%
PARameter 0110 0.7
‘MODE LACP [ LEVM
LbiIStortion
[:STATe} ON | OFF
‘SEQuence AUTO | RETRigger | AAUTo | AREFrigger
TRIGger
BOURce EXTernal | INTernal
ANHibit 0 to 67108863
‘DELay 0 10 658535
OUTPut[$]} 2 TFRame | SSRaliover | SERame | ESECond
[POLarity POSitive | NEGative
*CLOCK
MODE CHIP | CHiP4 | CHIPS | CHIP16
:50URce iNTernal | EXTernal
'DELay -32768 {0 32788
POWer? query only
:ARJust -
:MAPPing
:PREDefined
:CATalog? =+ name {,name} query only
SELEct ‘nams’
:CATalog? = name {,name} query only
1. CAD name’ No query
STORe ‘name’ No guary
DELete ‘nama’ Na qusary
:CHANNSI<0..63> dB
‘WaALShecode Oto 63
POWer 30cdBio0dB
DATA ZERO I ONE | ALTamate | PRBS
STATe ON | OFF
:RATE FULL | MALF
:RANDomizer
:STATe] ON | OFF
:DATA ZERG | ONE | AL Ternate | PRBS
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Command Parameter ' E::ta"‘“ Remark
{:S0OURce]
1595
:DLISt ‘name’
:CATalog? = name {,name}... query only
RLCoded .
(CTYPe TRAF14400 | TRAF7200 [ TRAF3600 { TRAF1800§
ACGC4800 | TRAFSE00 | THAF4800 | TRAF2400 |
TRAF1200 |
:DATA PNG | PN11| PN15 | PN 16 [ PN20 | PN21 [ PN23 |
DLisSt
:DLISE ‘name’
FQINdicator ON | OFF
:CENCoder ON | OFF
BiNTerleaver OM | OFF
ERIT a1

[:SOURCce]:iS95:STATe ON | OFF

The command swiiches the modulation on according fo the IS95 standard which is & COMA
method. All other standards or digital modulation that might be switched on are automatically
switched off (OFF).

Example:  :SOUR:I395:STAT CN *RST value is OFF

[:SOURce]:iS95:MODE FLINk18 | FLINk84 | BLiINk | RLCoded

The command selects the operating mode.
FLINK1SB Forward Link with 18 code channels
FLINkSA Forward Link with 64 code channels

RLINK Reverse Link (from mobile station to base station)

RLCoded Reverse Link Coded

Example: :SOUR:IS$95:MODE RLIN
[:SOURce]:1$95:PRESet

The command sets all the following settings into a defined default state {as with to *RST). ¥ can
thus be guaranieed that a signal is generated at ail and that it is in line with standard. This
command triggers an event and hence has no *BST value and no query.

Exampie: :SOUR:I395:MAPP :FRESet

[:SOURce]:595:CRATe 1 kHz to 7 MHz

The command sets the chip rate.
Example:  SOUR:I80%:CRAT 1.21 MHz *RST value is 1.2288 MHz
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[:50URcel:1S95:FILTer
The commands for selecting a tilter are under this node.

[:SOURce]:IS95:FiL Ter:FTYPe SCOSine | COSine | 1895 | EIS95

The command selects the type of filter for the Forward Link Mode (IS95:FLINk1E oOr
1595 FLINKGS) .,

SCOSine  Square root cosine {root Nyguist) filtter

CQCSine Cosine {Nyquist)-filter

1595 Filter according to Interim Standard 95
EIS95 IS-95+EQUALIZER
Example:  :80UR:T895:FILT:FTYP COS *RST value is EIS95

[:SOURce]:1895:FiLTer:RTYPe SCOSine | COSine | 1585 | £iS95
The command selects the type of filter for the Reverse Link Mode.
SCOSine  Square root cosine (root Nyquist) filter
COSine Cosine {Nyquist)-filter

1585 Fitter according to Interim Standard 95
EIS595 1S-95+EQUALIZER
Example: . 30UR:I535:FILT:RTYP CQS "RST value ig EIS95

[:SOCURCce]:1S95:FILTer:PARameter 0.1 t0 0.7
The command seis the roll-off factor for the COS filters,
Example: :3QUR:IS95:FILT:PAR 0.5 *RST valueis 0.5

{:SOURce}:1895:FiLTer:MODE LACF | LEVM
Thig command selects one of the "L"ow fiiter modes.
Example: :S0UR:IS95:FILT:MODE LEVM *RST value is LACP

[:SOURce]:1S35:1.DIStortion[:8TATe] ON | OFF
The command sets the reduced level for the low-distortion mode.

ON L.ow-distortion mode
OFF Normal lavel
Example: :S0UR:IS595:LDIS ON *RBST value is OFF
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[:S0URCce]:IS95:5EQuence AUTC | RETRigger | AAUTo | ARETrigger
The command selects the trigger mode for the sequence..
AUTOContinuously repeated

RETRigger Continuously repeated; new start after a trigger

AAUTo ARMED AUTO; waits for trigger, then switches over to AUTO and can no longer
be triggered;

ARETrigger ARMED RETRIG; a trigger event is required to start, each new trigger causes a
restart

Example: :S0UR:;IS?5:SEQ AAUT *RET value is AUTO

[:SOURce]:1S95: TRIGger:SOURce EXTernal | INTernal

The command selects the trigger source. With INT selected, triggering is via remote control using
the trigger command or via EXECUTE TRIGGER in case of manual control.

EXT The trigger signal is fed in via input TRIGIN
INT A start is only possible manually or via the remote control command TRIG:DM:IMM
Example: S0UR:ISY5:TRIG:SOUR EXT *RET value is INT

[:SOURce]:1595: TRIGger:iNHibit 0 to 67108863
The command sets the retrigger inhibit duration {in number of chips).
Example: :SOUR:TS95:TRIG:INE 1000 *RST valueis 0

[:SOURce]:iS95: TRIGger:DELay 0 to 85535
The command defines the trigger delay (in number of chips).
Example: :SOUR:I595:TRIG:DEL 200 *RET valueis O

[:S0URCce]:1S95: TRIGger:OUTPui[1}])2 TFRame | SSRollover | SFRame | ESECond | GATE
The command defines the oulput signal at trigger output 1 or 2. The following times can be

selected:

TFRams Traffic Frame/ 20 ms

S8Rollover Short Sequence Rollover 80/3 ms

SFRame Super Frame 80 ms

ESECond Even Second 2 s

GATE

The indicated times apply to a chip rate of 1.2288 Mcps

Example:  :S0UR:IS95:TRIG:OUTP1 SFR outputt: *RST value is ESECond

outpui2: *RST value is SSHollover

[:SOURce]:1S85: TRIGger:OUTPut{1]|2:DELay -32768 to 32768
The command defines the delay of trigger signats in IC.
Example: :S0UR:1895:TRIG:0UTP2:DEL -50 *RST value is 0
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[:SOURce]:1S25:TRIGger:0UTPut[1]|2: POLarity POSitive | NEGative
The commands defines the polarity of the signails at the frigger outpits.
Example: :S0UR:T3%5:TRIG:QUTP2:POL NEG *RST value is POS

[:SOURCce]:iS95:CLOCK
The commands for setting the chip clock are under this node.

[:SOURCce]:1S95:CLOCK:MODE CHIP | CHIP4 | CHIPS | CHIP16

The command sets the divider for the clock. With CHIP selected, the external clock is in the
symbol mode, otherwise in the bit mode.

Example: :30UR:IS95:CLOC:MODE CHIPS *RST vaiue is CHIP

[:50URce]:1595:CLOCK:SOURce INTernal | EXTernal
The command sclects the clock source.

INTernal  The internal clock generator is used and ouiput via clock outputs SYMBOL CLOCK
and BIT CLOCK.

EXTernal The clock is fed externally via connector SYMBOL CLOCK.
Example:  :S0UR:1IS595:CLOC: SOUR EXT *RST value is INT

[:SOURce]:1825:CLOCK:DELay 010 1.00
The command sets the delay of the chip clock with & high resolution.
Example:  :SOUR:IS595:CLOC:DEL 0.75 *RST valus is 0

[-SOURce]:1S95:POWer?
The command queries the total power for the CDMA signal.
Exampie: SOQUR:IS95:POW?

[:SOURcel1S85:POWer:ADJust

The command modifies the power of each active code channel. This means that the total power is
set equal 1o the power in the level display. The command triggers an action and hence has no
*AST value assigned.

Example:  SOUR; IS85:POW:ADJ

{:S0URCce]:1S95:MAPPIngG

The command for storing and reading the complete channei assignments and setlings are under
this node. These mappings are not affected by *"R3T.

[:50URce]:1895:MAPPing:PREDefined :CATatog?
The command returns a fist of all predefined mappings.
Example: :S0UR:IS595:MAPP:PRED:CAT?
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[:80URce]:1895:MAPPing[:PREDefined]:LOAD 'name™

The command selects one of the predefined channel configurations (c.f. Chapter 2).This
command triggers an event and hence has no *"RST value.

Example; :SCURIS85 MAPP SEL ' PILOT'

[:SOURCce):IS95:MAPPing.CATalog?
The command relurns an enumerated list of all user-defined mappings.
Example:  :SOUR: 1395 :MAPP :CAT? Answer: ‘testl*, ‘testl’

[:SOURce]:1S95:MAPPing:LOAD ‘name’

The command loads a user-defined channel assignment and sstting (mapping). The name may
have a maximum of 7 characters. This cormmand triggers an action and hence has no *RST
value.

Example: :SOUR:IS95:MAPP:LOAD 'test’

[:SOURce]:1S95:MAPPing:STORe ‘name’

The command stores the current mapping under a name. The name may have a maximum of 7
characters. This command triggers an action and hence has no *BST value and no query.

Example:  :SOUR:IS95:MAPP:STOR test’

[:80URce]:iS95:MAPPing:DELeie ‘name’

The command detetes the indicated mapping. This command triggers an action and hence has no
*RST value and no query.

Example: :SOUR:IS$5:MAPP:DEL 'testl’

[:SOURce]:1595:CHANNel«<( to 63>

The commands for specifying the channel configuration for the 18-channei Forward Link {channe!
0 to 17) and 64-channel Forward Link (channel O to 63} are under this node. Channel 0 for which
only the power can be sel is the pilot channel.

[:50URce]:1S85:CHANNel<1 to 17>:WALSheode 0 1o 63

This command assigns a Walsh code to a channel, This applies to FLINK18 only; for FLINKG4, the
Walsh code corresponding to its channel number is assigned to every channel. The command is
not available in this case.

Example: SOUR:IS95:CHANZ :WALS 23

[:SOURcel:1S85:CHANRel<D 10 3>:POWer -30 dB to 0 dB

This command determines the power of a channel. For Flink18 the power for channels 0, 1 and 2
can be set separately. The power setting for channel 3 is also valid for the subseguent channels.
For Flink4 the power setting for channel 1 is valid for all subsequent channels (except for the
pilot channel)

Example: 1 S0UR: 1395 CHANZ (POW ~22 DB
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[:SOURce]:1895:CHANNel<1 to 63=:DATA ZERO | ONE | AL Ternate | PRBS
This command determines the data source of the channel.
ZEROO0D0..., seguence of zeros

ONE 1111..., sequence of cnes
ALT 1010..., alternating sequence, starting with 1
PRES Fseudo Random Bit sequence

Example: SO0UR:I595 : CHANZ . DATA PRES

[:S0URce]:iS95:CHANRel<0 to 63>:STATe ON | OFF
The command switches the channel on or off,
Flink18: channels 0 to 8 are switched on and channels 9 to 17 are switched off.
Fiink64: all channels are switched on.
Example: :S50UR:1595:CHAN17:STAT ON *RST value: see text

[:SOURce]1885:RATE FULL | HALF
The command sets the data rate for operating mode Reverse Link {1395 :MODE RLINK).
Example:  :3SOUR:I895:RATE HALF *RET value is FULL

[:SOURce]:1S95:RANDomizer[:STATe] ON | OFF

The command switches the burst randomizer for operating mode Reverse Link {I595:MODE
RLINK) on or off. The bursts are distributed at pseudo random within a 20-ms frame.

Example: :SOUR:I825:RAND ON *BST value is OFF

[:SOURCce):1S95:DATA ZERQO | ONE | ALTernate | PRBS | DLISt
This command determines the data source for operating mode Reverse Link (I555:MCDE

RLINK),

ZERO0000..., sequence of zeros

ONE 1111..., sequence of ones

ALT 1010..., alternating sequence, starting with 1

PRBS Pseude Random Bit Sequence

DLISt The data list selected with 1895:DLIS ‘name’ is used.

Example: :S0OUR:I359%:DATA ZERO *RET value is PRBS

[:SOURce}:1S85:DLISt ‘name’

The command selects a data lisi. This list is used if DLTISt is selected as the data source
{1595:DATA DLIS)

Example: :S0UR:I3%5:DLIS ‘test’

[:SOURcel:IS95:DLISH:CATalog?
The command gueries the available data fists. (Only query, no *BST value)
Example: :S0UR:IS95:DLIS:CAT?
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[:SOURce]:IS95:RLCoded:CTYPe TRAF14400 | TRAF7200 | TRAF3600 { TRAF1800 | ACC4800 |
THRAFS600 | TRAF4B800 | TRAF2400 | TRAF1200

The command defines the data rate and the channel type. It is only available with *Is595:M0DE
RLCaded’ selected.

Example:  (SOUR:I8%5:RLC:CTYP TRAF1S0D *RST value is TRAF14400

[:SOURce]:iS95:RLCoded:DATA PNG { PN11| PN15 | PN 18 | PN20 | PN21 | PN23 | DLISt

The command selecte the data source. PN.. represent the PRBS generators, DLIS the data fist
selected with the following command. The command is only available with 1595 :M0DE
RLCoded’ selected.

Example:  :30UR:I8%5:RLC:DATA DLIS *RST value is PN9

[:S50URce]:iS95:RLCoded:DLISt ‘name’

The command setects a data list. This lst is used if pLIst is selected as the data sourge. The
commangd is only available with *1395:MODE RLCoded’ selected.

Example: :SOUR:IS895:RLC:DLIS "test’

[:SOURcel:1S85:RLCoded :FQINdicator ON | OFF

The command switches the frame quality indicator (a CRC of the data} on or off. i the frame
quality indicator is switched off, only zeros are transmittad. The command is only available with
‘I595:MODE RLCoded’ selected.

Example: :SOUR:IS95:RLC:FQIN CFF *RST value is ON

[:SOURce]:IS95:RLCoded:CENCoder ON | OFF

The command switches the convolutional encoder on or off. If the convolutional encoder is off, the
required data rate is attained by repeating the symbols. The command is only availlable with
‘T895 :MODE RLCoded’ selected.

Example: :SOUR:I3895:RLC:CENC OFF *HST value is ON

[:80URce]:1S85:RI.Coded:BINTerleaver ON | OFF

The command selects the block interieaver function. It is only available with “1595:MODE
RLCoded’ selected. '

Example: :SOUR:IS95:RLC:BINT OFF *RST value is ON

[:SOURce]:1595:RL.Coded:EBIT 0 | 1

The command sets the value of the erasure bit. it is only available with *13%5 :MODE RLCoded’
selected.

Example:  :SOUR:IS95:RLC:ERIT O "RST valug is 1
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SOURce:LIST

3.5.11.10 SOURce:LIST Subsystem

This subsystem contains the commands for the LIST operating mode of the RF generator. Processing
the lists is controlled by the TRIGger:LIST subsystem. Each list consists of a FREQuency, POWer
and DWEL! content. The list contents must all be of the same length except for contents of length 1.
This is interpreted as if the content had the same length as the other contents and all values were squal
to the first vatue. After z list has been crealed and changed, command :LIST:LEARn has to be entered
to have the settings transferred to the hardware.
The LIST mode is activated by command S0URce : FREQuency :MODE LIST.

Note: SCPIdesignates the individual lists as segments.

Command Parameter ﬁi’:’”" Remark
{:30URee]
ST
:CATalog? Query only
:DELste ‘Name of list’
AL
:DWEL! tmstets{imsict s} g
POINEs? Query 0f'l|y
:FREE?
FREQuency 300 kHz to 2.2GHz {, 300 kHz to 2.2GHz) |block data | Hz SMIQ03: 10 3.3 GHz
:POINES? Query anly
:LEARH No qugry
‘MODE AUTG | STEP
POWer <144 to 16 dBm {, -144 to 16 dBm} | block data dBrm
:POINIS? Cuery ondy
-SELect ‘Name of lisi’

[:SOURce]:LIST:CATalog?

The command requests a list of the lists available separated by commas. The command is a
guery and hence has no *RST value.

{SOQUR:LIST:CAT? Angwer: ‘MYLIST’,

Example:

Example:

Example:

[:S0URcel:LIST:DELete *Name of list
The commanc deletes the list indicated, *RST has no influence on data lists.

PSOURILIST:DEL "LISTZY

[:SOURce]:LIST:DELete:ALL

The command deletes ail lists. As a possibly selected list is deleted as well, the LIST mode must
be switched off {SOURce : FREQuency:MODE CW of SWEep}). "RST has no influence on data lists.

:SOURLIST  DEL:ALL
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[:80URce]:LIST:DWELI imstcis{, tmstots}

For every Hlem of the FREQuency or POWer/VOLTage list contents, the command contains the
time the instrument ' dwells’ at this item.

Note: The RF generator ig not in a posifion to afiocate different times to the individual items
of the FREQuency and POWer list contents. Thus the DWEL/ part of the list should
have length 1; the value is then valid for all items. If a list containing more than one
element Is ingicated, all values must be equal.

Example: SOUR:LEIST:DWEL 0.15

[:SOURce]:LIST:DWELI:POINts?

The command queries the length (in iems) of the DWELi-part of the list. The command is a query
and thus has no *RST value.

Example: :SOUR:LIST:DWEL:POIN? Answer: 1

[:SOURce]:LIST:FREE?

The command queries two values. The first one indicates the space still vacant for lists (in items),
the second one the space already occupied, also in items. The command is a guery and thus has
no *RST value.

Example: :SOUR:LIST:FREE? Answer: 2400, 200

[:SOURce]: LIST:FREQuency 300 kMz 1o 2.2 GHz {, 300 kMz to 2.2 GHz)} block data
{SMIQ03: 300 kHz t0 3.3 GHz)
The command fills the FREQuency part of the list selected with data. The data can either be
indicated as a list of numbers {separated by commas} of arbitrary length or as binary block data.
in the case of block data transmission, aways 8 (4) bytes are interpreted as a floating-point
number of double accuracy (cf. command rorMat :DATRE}. "RST does not influence data lists.

Example: :SOUR:LIST:FREQ 1.4GHz, 1.3GHz, l.ZGEz,...

[:50URce]: LIST:FREQuency:POINts?

The command gueries the length (in items) of the FREQuency part of the list presently selected,
The command is a query and thus has no "RST vaive.

Exampie; :SOURILIST :YREQ:POIN? Answer: 327

[:SOURce}:LIST:LEARN

The command learns the list selected. L.e., it determines the hardware setting for the entire list.
The daia thus determined are stored together with the list. The command triggers an event and
thus has no *RST value.

Example: :SOUR:LIST:LEAR
Caution: This command has to be given after every creating and changing of a list. The list
must be leamed as well after temperature changes or afier calling intetnial calibration

routines, as all parameters usually controfled are replaced by stored valuss in the LIST
mode.
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[:SOURCce]:LIST:MODE AUTO | STEP

The command indicates the mode in which the list is to be processed (by analogy with
SQURce: SWEep : MODE).

AUTOE=ach trigger event triggers a complete list run.
STEP Each trigger event triggers only one step in processing the list.
Example:  :SOUR:LIST:MODE 3TEP *RST value Is AUTO

[:SOURCe:LIST:POWer -144 to 16 dBm {, -144 to 16 dBm} | block data

The command fills the LEVel part of the RF list selected with data. The data can either be
indicated as a list of numbers (separated by commasg) of arbitrary length or as binary block data.
As o the format of the data, cf. command : 50URce: LIST :FREQ. *RST does not influence data
fists.

Example: :SQUR:LIST:PCW 0dBm, -ZdBm, -2dBm, -3dBm, ...

[:50URce]:LIST:POWer:POINis?

The command queries the length {in items) of the LEVel part of the list presently selected. The
command is a query and thus has no *RST valus

Example: :SOUR:LIST:POW:PCIN? Answer: 32

[:SOURce]:LIST:SELect 'Name of list

The command selects the kst indicated. if there is no list of this name, a new list is created. The
name may contain up to 7 letters. The command triggers an event and thus has no *R8T value

Exampie: :SOUR:LIST:SEL ’'LISTL’
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3.5.11.11 SOURce:MABKer Subsystem

This subsystem contains the commands to check the marker generation with sweeps. The SMIQ has
three markers each for frequency and level sweeps which are differentiated by a numeric suffix after
MARKer, The settings for frequency sweep and level sweep marker are independent of each other.

Command Parametar Default Remark
Hnit
[:50URce]
MARKer11213
[:FSWeap]
:AMPLitude ON | OFF
AOFF No query
:FREGQuency 300 kHz o 2.2 GHz Hz SMIQO3 300 kHz to 3.3 GHz
[:3TATa] ON | OFF
‘PSWeep
:ADEF No quary
POWer -144 10+18 dBm dBm
[:8TATe] ON | OFF
POLarity NOSMat | iINVerted

[:50URce]:MARKer1|2|3[:FSWeep]

The commands for the markers with frequency sweep are under this node. Keyword :[FSWeep
can be omitted, then the command confarms to SCPI regutations.

[:SOURcel:MARKer1[2[3[:FSWeep]:AMPLitude ON | OFF
The command specifies whether the marker influences the signal level,

ON The output level is reduced by a constant value when the marker frequency is
executed.
OFF The output leve! remains unchanged. *R8T vaiue is OFF

Example: cSQUR:IMARKL (FSW:AMP ON
[:SOURce]:MARKer1{2/3[:FSWeep]:AOFF

Command (All markers pffy switches off all frequency markers. This command triggers an event,
thus it has no "RST value and ng query form,

Example: :SOUR:MARK:FSW:ACFE

[:SOURce]:MARKer1|2{3[:FSWeep]:FREQuency 300 kHz to 2.2 GMz (SMIQ03: 300 kHz to 3.3 GHz)

The cormmand sets the marker selected by the numeric suffix with MARKer to the frequency
indicated.
In this command, the OFFSet value of the subsystem {menu) FREQuency is considered as with
input vaiue MARKER in the SWEEP-FREQ menu. Thus the specified range indicated is only valid
for SOURce :FREQuency 1 OFF3et = 0. The specified range with other OFFSet values can be
caiculated according to the foliowing formula (¢f. Chapter 2, Section "Frequency Offset”, as weli):
300 kHz - OFFSet t0 2.2/3.3 GHz - OFFSet *RST value for MARK1: 100 MHz
MARK2: 200 MHz
MARK3: 300 MHz

Example: :SCOUR:MARKL:FSW:FREQ 3I0MHz
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[:S0OURcel:MARKer1|2|3[:FSWeep][:STATe] ON|OFF
The command switches the marker selected by the numeric suffix with MARKer on or off.
Example:  :SOUR:MARKL:FSiWf: STAT ON *RST value is OFF

[:SOURcel:MARKer1)2i3:PSWesp

The commands for the markers with level sweep are under this node (Power sweep}. The three
markers are differentiated by a numeric suffix after MARKer.

[:SOURce]:MARKer?|2|3:PSWeep:AOFF

The command switches all level markers off. This command is an event and thus has no "R&T
value and no query form.

Example: :S0UR:MARK:PSW:AQFF

[:SOURcel:MARKer1|2|3;:PSWeep:POWer -144 dBm {o +16 dBm
The command sets the marker selected by the numeric suffix with MARKer io the level indicated.
In this command, the OFFSet value of subsystem (menu) POWER (LEVEL} is considered in
correspondence with input value MARKER in the SWEEP LEVEL menu. Thus the specified range
indicated is only valid for SOURce : POWer : 0FFSet = 0. The specified range with other OFFSet
values can be calculated according to the following formula (¢f. Chapter 2, Section "Level Offset”

as well):
-144 dBm OFFSet to 16 ¢Bm CFFSed *RST value for MARK1: 1 dBm
MARKR2: 2 dBm
Example: :S50UR:MARKL :PSW:POW -24Bm MARK3: 3 dBm

[:SOURce]:MARKer1{2{3:PSWeep[:STATe] ON|OFF
The command switches the marker selected by the numeric suffix with MARKer on or off,
Example:  :5CUR:MARK1:PSW:STAT ON *RST value is OFF

[:30URce]:MARKer1i2|3:POlL.arity NOHMal | INVeried
The command specifies the polarity of the marker signal.

NORMal  When running through the marker condition, TTL level is applied ai the marker
cuiput, otherwise O V.

iINVerted  When running through the marker condition, 0 V is applied at the marker output,
otherwise TTL level, *RSET value is NORM

Exampie: :SOUR:MARK:POL INV
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3.5.11.12 SOURce:NADC Subsystem (Digital Standard)
Note #HO to #HF are characters which are eniered in alphanumeric Hex form manually. SCPI

{and IEEE 488.2) also accept the entry of non-decimal characters in octal and binary such

as

#Hih <0 fo 89, Afa to Fif>,

#Qfg <0 to 7> and

#8/b <0j1>.
The characters are always oulput in Hex format affer a query.
Command Parameter ﬁ”" Remark
[:850URce]
:NADC
STATe ON | CFF
STANdard No query
:5SRATe tkHz to 200 kHz Hz
:Fil.Ter
SFYPE SC08ine | COSine
:PARameter 0110 0.7
MODE LACP | LEVM
:LDIStortion
[:5TATs} ON | OFF
:SEQuence AUTO | RETRigger | AAUTa | ARETrigger
TRiGger
:SOURce EXTernal | INTernal
:INHibit Oto 67.1E6
:DELay 0 to 65535
OUTP{2)
:DELay 0971
:PERiod 1 {0 87.1E6
:CLEOCK
SOURce iNTernal | EXTarnal
MODE BIT | SYMBot
:DELay Oto 1.0
PHAMo
:PRESet ne query
THAE 0250 16
SHAPe LINear | COSine
:ROFFset 9i0+8
(FOFFset 910 +9
sHNK UP | DOWN
:RCONfiguration AHALT I FULLY | FULL2 | FLELL3 | FULLAZ
FULEA3 | FULL23 | AFULI
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Command Parameter 5;::‘““ Remark
[:S0URCce}]
:NADC
FLISt
‘PREDefined
:CATalog? = nama {,name}... query only
LOAR ‘nams'
:CATalog? =» name {,nams}... guery only
LOAD ‘narme’
STORe ‘name’ no query
DELete ‘namsa’ no query
:DLISE
CAtatag? = name {,name}... qriery only
SLOT<i> g8 |i={1).2 o 8 (Slot Selector)
ATTenuation Cto 70 4B _
‘TYPE TCH | SHORt | ADATa
1L EVel OFF ATT { FULL no guery
:PRESet -
BOURce
SACChannel PNG | PNt PN1S | PN 16 ] PN20 | PN21 |
PN23 | DLISt | SDATa
DLISE ‘narne’
DATA PNG I PNT1 PN15 [ PN 16 | PN20 | PN21 |
BN23 | DLIST | BDATa
DLISE ‘name’
SYNC #H0 to #HFFFFFFF (28 bit}
CHVCe #H1 1o #HFFF { 8 bit)
RSVD #HB0G to #HFFF [ 12/11 bit)

[:SOURce:NADC:STATe ON | OFF

The command swifches the modudation on according to NADC standard. All other siandards that
might be switched on or digital moduiation are austomatically switched CFF.

Example: :SOUR:NADC:STAT ON *RST value is OFF

[:8CURce:NADC:STANdard

The commands seis all moduiation parameters to the vaiues of the NADC standard. le., all
values that have been selected by the NaDC:3LOT. .. commands described in the following
are not valid. This command triggers an event and hence has no *BST value and no query.

Example: :30UR:NADC:3TAN
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SMIQ

[:S0URce]:NADC:SRATe 1kHz to 200 kHz
The command sets the symbol rate.
Example: :SOUR:NADC:SRAT 192.1 kHz

[:SOURcel:NADC:FIi . Ter
The commands for selecting a filker are under this node.

[:S0URce]:NADC.FILTer:TYPE SCGCSine/COSine
The command selects the type of filter.
Example: SOUR:NADC:FILT:TYPE COS

[:8CURce]:NADC:FiLTer:PARameter 0.1 t0 0.7

The command sets the filker parameter entry (Roll Off factor).

Example: SOUR:NADC:FILT:PAR 0.5

[:SOURce]:NADC:FILTer:MODE LACP | LEVM
This command selects one of the “L"ow filter modes.
Example: :300R:NADC:FPTLT:MODE LEVM

[:SOURce]:NADC:LD{Stortion[:STATe] ON | OFF

The command sets the reduced level for the low-distortion mode.

Example: :SOUR:NADC:LDIS ON

[:SOURce]:NADC:SEQuence AUTO | RETRigger | AAUTo | ARETrigger

The command selects the trigger mode for the sequence.

AAUTo s ARMED AUTO
ARETrigger is ARMED RETRIG
Example: :S0UR:NADC:SED RAYUT

[:SOURce]:NADC:TRIGger:80URce EXTernal | INTernal

*RST value is 192 kHz

*RST value is SCOS

*RST value is 0.35

*RST value is LACP

*RST value is OFF

*R8T value is AUTO

The command selecis the trigger source. With INT selected, triggering is via IEC/IEEE bys or the

Execute command in manuaal control,
Exampie: :S0UR:NADC:TRIG:SOUR EXT
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[:SOURce:NADC:TRIGger:iNHibit O tc 67.1E6
The command sets the refrigger inhibit duration (in nhumber of symbols).
Example:  :SOUR:NADC:TRIG:INH 1000 *RET value is O

[:80URce]:NADC:TRIGger:DELay 0 to 65535
The command sets the trigger delay (in number of symbolg).
Example: SOUR:INADC TRIG:DEL 200 *RST value is 0

[:SOURce]:NADC:TRIGgerOUTPut{2}:DELay 0 to 971

The command determines the delay of the signal at trigger output 2 in comparisen with the start of
the frames in number of symbois. '

Example: :SOUR:NADC:¥RIG:QUTP2:DEL 16 *RST vaiue is 0

[:SOURce]:NADC:TRIGger:OUTPut{2]:PERiod 1 10 67.1E6
The command sets the repeat rate (in number of frames} of the signal at trigger output 2.
Example:  :SOUR:NADC: TRIG:QUTP:PER 8 *RST value is 1

[:30URce]:NADC:CLOCK
The commangs for setting the data clock are under this node.

[:30URce]:NADC:CLOCKk:50URce INTernal | EXTernal
The command selacts the source for the DM data clock.

INTernal  The internal clock generator is used and output via the clock outputs of the serial and
parallel interface.

EXTemal The clock is externally fed in via the serial interface and output via the parallsl
interfaca.

Example:  :SOUR:NADC:CLOC: SOUR INT *RST valug is INT

[:SQURce]:NADC:CLOCK:MODE BIT | SYMBo!
The command seis the glock made for :NADC :CLOCK : SGURce EXTernal.
BIT The external clock has to be a bit clock.
SYMBol The external clock has to be a symbol clock.

The bit and symbol clock only differ for this modulation, because it has mere than two siates, ie
more than one bit is required {o code each state.

Example: :SQUR:NADC:CLOC:MODE BIT *RST value is SYMB

[:S0URece]:NADC:CLOCK:DELay 0 t0 1.0
The command setg the delay of the symbol clock {as a fraction of the length of a symbol),
Example: :SOUR:NADC:CLOC:DEL 0.75 *RST value is O
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[:S0URcel:NADC:PRAMpP
The commands for the ievel contral of the burst are under this nede,

[:SOURcel:NADC:PRAMp:PRESet

This command sets the standard-stipulated values for the following commands of level control. it
is an event and hence has no query and no *RST value.

Example: :SOUR:NADC:PRAM:PRES

[:SOURce]:NADC:PRAMP:TIME C.25 10 16.0
The command sets the cutoff steepness (in symbol clocks).
Example:  :SOUR:NADC:PRAM:TIME 2.5 *RST valueis 3

[:8OURce]:NADC:PRAMp:DELayY -1.0to + 1.0

The command defines the shift of the enveiope characteristic to the modulated signal. A positive
value causes a delay of the envelope.

Example: :SOUR:NADC.PRAM:DEL 0,2 *RSTvalue is 0

{:80URce}:NADC:PRAMp:SHAPe LiNear | COSine
The cormmarnd selects the linear or cosine shape of the ramp-up and ramp-down {power burst).
Example:  :SOUR:NADC:PRAM:SHAP COS *RET value is COS

[:SOURce]:NADC:PRAMp:ROFFset -9 to +9

The command determines the timing of the (R'ising) edge of a power burst to the beginning of the
block.

Example:  :SOUR:NADC:PRAM:ROFF -3 *RST value is @

[:SOURce]:NADC:PRAMp:FOFFset -G to +9
The command determines the timing of the ('F'alling) edgs of & power burst to the data block
Example:  :8QUR:NADC:PRAM:FOFF 4 *RST value is O

[:SOURce]:NADC:LINK UP | DOWN

The command deiermines the burst type which differs depending on the transmit direction. The
struciure of the frames is different and thus has an effect on the selection of possible
:NADC : SLOT commands. This command is stored as a part of the (NaDC:FLISt configurations

described beiow.

up From mobile part to fixed parn

DOWN From fixed part 1o mobile part

Example: :SOUR:NADC:LINK DOWN *BST value is DOWN
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[:S0URce]:NADC;RCONfiguration AHALf | FULLT | FULL2 | FULL3 | FULL12 | FULL13 | FULL23 |
AFUL

This configuration setup determines how the FULL- and HALF-rate channels {slots) are distributed
among the frames. This command is stored as a part of the NADC:FLISt configurations
described below.

AHALS All Half

FULLA1 FULL {1 & 4)

FULLZ FULL (2 & 5)

FULL3 FULL (3 & 6)

FULL12 FULL (1 & 4}, (2 & 5)

FULL13 FULL (1 & 3), (3 &8)

FULL23 FULL (2 &5),{3&6)

AFUL Alf Full

Example: :SOUR:NADC; RCON FULL3 *RST value is AFUL

[:SOURce]:NADC:FLISt

The commands for storing and reading complete frames including their bursts (slots) are under
this node. Predefined and user-gensrated frames have 1o be distinguished.

[:50URce]:NADC:FLISt:PREDefined:CATalog?
The command returns a list of all predefined frames.
Example: SCUR:MADC:FLIS:PRED:CAT?

[:S0URce]:NADC:FLISH :PREDefined]:LOAD ‘name’

The command selects one of the predefined (fixed) frames (c.f. Chapter 2). This command
triggers an event and hence has no *RST value and no guery,

Example: :SOUR:NADC:FLIS:PRED:LOAD ’test’

[:S0URce]:NADC:FLIS1:CATalog? —name, {name}...
The command returns a list of all user-defined frames.
Example:  :S0UR:NADC:FLIS:CAT?

[:SOURcel:NADC:FLIStLOAD ‘name’

The command loads a user-defined frame. This command triggers an event and hence has no
*RET value and no query.

Example: :SOUR:NADC:FLIS:LOAD ’dn_tch’

[:S0URce]:NADC:FLISt:STORe ‘nameg’

The command siores the current frame under a name. This command triggers an event and
hence has no *RST value and no query.

Example: :SOUR:NARC:FLIS:STOR ftest’
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[:SOURce]:NADC:FLISt:DELete ‘name’

The command deletes the indicated frame. This command triggers an event and hence has no
*RST value and no query.

Example: PSOUR:NADC:FLIS:DEL ’'testl’

{SOURce] NADC:DLiSt:CATalog?
The command returns an enumeration of all data lists.

These data lisls are selecied by means of WADC:SLOT:SOUR:SACC:DLIS ‘pame’
and...:DATA:DLIS ‘name’ and used it :NADC:SLOT:SOUR:SACC DLISt and...:DATA
DLISt are set

Example: :SOUR:NADC:DLIS:CAT?

[:SOURCe]:NADC:SLOT<i>

The commands for setiing the siot characteristics are under this node. Since & frame contains 6
slots, suffix ‘i’ is used to select the slot to be changed. i=[1]|2{3|3{5(86

[:50URce]:NADC:SLOT:ATTenuation 0 to -70 dB

The command determines the amount by which the power of the slots marked by
(NADC: SLOT: LEVEL ATT s reduced in comparison with the normal output power (Altribut 1o
: LEVEL FULL).

Example: :SOUR:NADC:SLOT:ATT 20 dB *R8T valueis 0

[:SOURce]:NADC:SLOT<i>:TYPE TCH | SHOR: | ADATa
The command selects the type of burst (slot) defined in the standard.
TCH Normal communication channel with the fields defined by the standard.
ADATa All data (without predefined SYNC, SACCh, CDVCe and REVD fields)
SHORt Only used for uplink to set up TCH. _
Example:  :SOUR:NADC:SLOT2:TYPE TCH *RBRST value is TCH

[:SOURce}NADC:SLOT<i>:LEVel OFF [ ATT | FULL
The command determines the power stage of the slot.

OFF The slot is inactive.
For UPLINK, the source is always at full power. Therefore, in the case of an
DOWNLINK TCH burst, only a series of 1's is sent instead of the data.

ATT The power is reduced by the amount defined by : NADC: SLOT: ATT
Foran DOWNLINK TCH burst this setting is not valid.
FULL Full power (predefined by level setting)
Example: :30UR:NADC:SLOTZ2:LEV ATT *AST vaiuve is FULL

[:S0URCce]:NADC:SLOT<i>:PRESet

The command sets all the parameters of the slot fo the valuss defined by the standard as a
function of the type set above and the direction (LINK). This command triggers an eveni and
hence has no *"RST vaive and no query.

Example:  SOUR:NADC:SLOTZ:PRES
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[:SOURce]:NADC:SLOT<i>:S0OURce

The commands for determining the source for the data contents are under this node. The source
is either a PRBS generator (with different sequence iength}, the data input SER DATA or a data
iist.

Selection of data source for the data fields of the burst:
PNS9 1o 23 PRBS generator has been selected
DLISt Data of a programmable data list

SDATa Data from data input SER DATA

[:SOURce]:NADC:SLOT<i>:SOURce:SACChannel PNG | PN11 | PN15 | PN16 | PN20 | PN21 | PN23 |

DLISt | SDATa
The command determines the data source for the data words.
Example: NADC:SLOT3:S0UR:SACC PN1S *RS8T vaiue is PNg

[:SOURcel:NADC:SLOT<i>:SCURce:SACChannel:DLISt ‘name’

The command selects a data list. This list will not be used unless it is set as a data source by
means of the NADC:SLOT:S0OUR: S$ACC DLIS command. This command triggers an event and
hence has no *RST value.

Example: :NADC:SLOT:SOUR:SACC:DLIS ‘test’
[:SOURce:NADC:SLOT<i>:SOURce:DATA PNG | PN11 | PN15 | PN16 | PN20 | PN21 | PN23 |
DLISt | SDATa
The command determines the data source for the data words.
Example:  :SOUR:NADC:SLOT2:S0UR:DATA DLIS *RS8T value is PN9

[:50URcel:NADC:SLOT<i>:SOURce:DATA:DLISt ‘name’

The command seiects a data list. This st will not be used unless it is set as a data source Dy
means of the NADC:3LOT:SCUR:DATA DLIS command. This command trigogers an event and
hence has no "RST vaiue.

Example:  (NADC.SLOT: SOUR:DATA:DLIS 'test!

[:SOURce:NADC:SLOT<i>:SYNC #H0 to #HFFFFFFF (28 bit)
The command changes the sync word predefined by the standard.
Example:  :SOUR:NADC:SLOT2:SYNC #HCTE3COC *RST value depends on SLOT: TYPE

[:SCURce:NADC:SLOT<i=:CDVCe #H1 to #HFFF (8 bif)
This command sets the Coded Digital Verification Color Code.
Example:r :30UR:NADRC:SLOT2:CDVCc #HIF *RST value is 1

[:SOURce]:NADC:SLOT<i»:RSVD #H800 to #HFFF (12/11 bit)

The cormmand sets the reserved word (only for TCH and LINK DOWN). The MSBIt is normally
set.

Example: 3OUR:NADC:SLOT2:RSVD #HEOF *RST value is #4800
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3.5.11.13 SOURce:PDC Subsystem (Digital Standard)

Note: #HO io #HF are characters which are entered in alphanumeric Hex form manually. SCPI (and
IEEE 488.2) also accept the entry of non-numeric characters in octal and binary such as

#Hih <0 to 9, Ala to Fif>,
#Qlg <0 fo 7> and
#Bib <0ff>.
The characlers are always oulput in Hex format after a query.
M
Command Parameter ur?{ta ult Remark
[:SOURce}
POC
STATe ONJOFF
STAMdard No query
:SRATe 1kMz to 2080 kkz sz
:FiLTer
TYPE SCOGine | COGine
:PARameter D107
MODE LACP | LEVM
LOIStortion
[{STATe] ON | OFF
:SEQuence AUTO | RETRigger | AAUTe | ARETrigger
TRIGger
SOURCce EXTernal § INTernal
AINHibit Cto67.1E8
DELay 0 to 65535
:OUTPut{2]
DELay 010 839
‘PERtiod 1to B71E8
:CLOCK
SOURce iNTernal } EXTemal
‘MODE BiT | SYMBoi
DELay Oto 1.0
‘PRAMp no guety
PRES
“TIME 0251018
SHAPe LiNear | COBine
:ROFFset 910 +9
. D0 4+G
(FOFFset -
:SLOT
:ATTenuation 0o 70dB
SLINK UP | DOWN
. . i ARALS F FULLO I FULLY FFULEZ [ FULE1G |
: f
RCONfiguration FULL20 { FULL21 | AFUL
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Command Parameter 3::’““ flemark
[:SOURce}
PBC
(FLISt
:PREDefined
:CATalog? query only
:LOAD ‘name’
:CATalog? query anly
:LOAD ‘name’
STOHe ‘name’ no query
DELeta ‘name’ no query
DLISt
:CATalog? query only
BLOT«1 {0 8=
‘TYPE TCH | 8YNC { VOX | ADATa
LEVel OFF | ATT | FULL
:PRESet No query
:SCRamble
:STATs ON | OFF
STARE #H1 o #M1FF {9 bits}
BFRame
1STATe ON | OFF
:RCHPoskion 1ta 17
:50URCce
DATA PN PN1T | PN1S | PN16 | PN2G | PN21 | PNZ3 | DLIGS
| SDATa
:DLISt narmg'
:SACChannel PN {PN11 | PN15 | PN16 | PN20 | PN21 { PN23 | DLISE
| SDATa
:DLISt ‘nama’
:RCHannel PN [PN11 | PN1S I PN16 | PN20 | PN21 | PN23 | DLISt
[SDATa
LISt 'name’
8l PNG {PNT1 { PN1E | PN16 | PN20C [ PN21 { PN23 | DLIGE
| SDATa
:DLIStE ‘name’
:PREambie #HO to #HFF... (2/6/48/102 bits)
BYNC #H0 o #HFF. (20732 bits}
1SYNC2 #H0 to #HFF... {(20/32 bits)
WCCODe #HO to #HFF (8 hits)
:POSTambie #HO to #H3FF... {78 hiis)
SF ot

www.valueteonics.com

3.83

E-g




SOURce:PDC SMIQ

[:SOURCce]:PDC:STATe ON | CFF

The command switches the modulation on according to PDC standard. All other standards that
might be switched on or digital moduiation are automatically switched OFF.

Example:  :3SQUR:PDC:STAT ON *RST value is OFF

[:SOURce]:PDC:STANdard

The commands seis ali modulation parameters {o the vaiues of the PDC standard. 1.e., gll values
that have been selecied by the :pPDC:8LOT. .. commands described in the following are not
valid, This command triggers an event and hence has no *RET value and no query.

Example: :SOURPRC5TAN

[:50URce]:PDC:SRATe 1kHz to 200 kHz
The command sets the symbol rate.
Example:  :SOUR:BDC:SRAT 21.1 kHz *BST value is 21.0 kHz

[:80URce]:PDC:FIL.Ter
The commands for selecting a filter are under this node.

[:5QURce]:PDC:FiL Ter:TYPE SCOSineiCOSins
The command selects the type of filter.
Example:  SOQUR:PDC:FILT:TYPE COS *RST vaiue is SCOS

[:50URcel:PDC:Fil.Ter:PARameter 0.1 10 0.7
The command sets the filter parameter entry (Roll Qff factor).
Example: :SOUR:PDC:FILT:PAR 0.51 *RST value is 0.5

[:SOURce]:FDC:FILTer:MODE LACP | LEVM
This command selects one of the "L"ow filter modes.
Example;  :SQUR:PDC:FILT:MODE LEVM *RST value is LACP

[:50URce]:PDC:LDiStortion[:STATe] ON | OFF _
The command sets the reduced lavel for the low-distortion mode.
Example: SOUR:PDC:LLIS ON *RST value is OFF

[:SOURcel:PDC:SEQuence AUTO | RETRigger | AAUTo | ARETrigger
The command selects the trigger mode for the sequence.

AAUTO is ARMED AUTO
ARETrigger is ARMED RETRIG
Exampie: :SOUR:PDC:5EQ AAUT *RST value is AUTO
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[:SOUFce]:PDC: TRIGger:S0URce EXTernal | INTernal

The command selects the trigger source. With INT selected, triggering is via {EC/IEEE bus or the
Execute command in manual control.

Example:  :SO0UR:PDC:TRIG:SOUR EXT *RST value is INT

[:30URce]:PDC:TRIGger:INHibit 0 to 67.1E6
The command sets the retrigger inhibit duration {in number of symbois).
Example:  :SCOUR:PDC:TRIG:INH 1000 *RST value is 0

[:SOURce]:PDC:TRIGger:DELay 0 to 65535
The command sets the trigger delay (in number of symbols).
Example: :SOUR:PDC:TRIG:DEL 200 *RST valueis 0

[:SOURce]:PDC:TRIGgerOUTPUt[21:DELay 0 to 839

The command determines the delay of the signal at trigger output 2 in comparison with the start of
the frames in number of symbols,

Example: :SOUR:PDC:TRIG:QUTPZ:DEL 16 *RST valug is 0

[:SOURcel:PDC:TRIGger:0UTPut[2]:PERiod 1 to 67.1E6
The command sets the repeat rate (in number of frames) of the signal at trigger output 2.
Example: :S0UR:PDC:TRIG:OUTP:PER 8 *RST value is 1

[:50URee]:PDC:CLOCK
The commands for setting the data clock are under this node.

[:80URce}:POC:CLOCK:SOURce INTarnal | EXTernal
The command selects the source for the DM data clock.

INTernal  The internal clock generator is used and output via the clock cutputs of the serial and
paralte] inferface.

EXTernal The clock is externally fed in via the serial interface and output via the paraliel
interface.

Example: :SQUR:PDC:CLOC: SOUR INT *RST value is INT

[:SOURce]:PDC:CLOCK:MODE B!T | SYMBo!
The command sets the clock mode for . PDC: CLOCK : 30URce EXTernal,
BIT The external clock has to be a bit clock.
SYMBol The external clock has to be a symbo! clock.

The bit and symbol clock only differ for modulations with more than two states, ie modulations for
which more than one bit is required to code each state.

Example:  :50UR:PDC:CLOC:MODE BIT *RST value is SYMB
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[:SOURce]:PDC:CLOCK:DELay 0 to 1.0
The command sets the delay of the symbol clock {as a fraction of the length of a symbol).
Example:  SCUR:PDC:CLOC:DEL 0.75 *RST value is O

[:SOURce]:PDC:PRAMpP
The commands for the level control of the burst are under this node.

[:SOURcel:PDC:PRAMp:PRESet

This command sets the standard-stipulated values for the foliowing commands of level control.
is an event and hence has no query and no *RST value,

Exampls: :SOUR:PDC : PRAM: PRES

{"SOURce]:PDC:PRAMp:TIME 0.25 to 16.0
The command sets the cutoff steepness (in symbol clocks).
Example: :SQUR:PDC:PRAM:TIME 2.5 *RST value is 2

[:SOURce]:PDC:PRAMp:DELay -1.0t0 + 1.0

The command defines the shift of the envelope characteristic 1o the modulated signal. A positive
value causes a delay of the envelope.

Example: :SQUR:PDC:PRAM:DEL 0.2 *RST valueis O

[:SOURcel:PDC:PRAMp:SHAPe LiNear | COSine
The command selects the linear or cosine shape of the ramp-up and ramp-down {powsr burst).
Example:  :SOUR:PDC:PRAM: SHAP 03 *RB8T value is COS

[:SOURce]:PDC:PRAMp:ROFFset -9 10 +9

The command determines the timing of the (‘Rising) edge of a power burst to the beginning of the
block.

Example:  :SOUR:PDC:PRAM:ROFF -3 *BST valueis 0

[:SOURce]:PDC:PRAMp:FOFFset -9 0 +9
The command determines the timing of the {'F'alling) edge of a power burst to the data block
Example:  :30UR:gDC:PRAM:FQFF 4 *RST value is O

[:50URce]:PDC:SLOT:ATTenuation 0 to 70 dB

The command determines the amount by which the power of the siots marked by
:PDC: SLOT: LEVEL ATT is reduced in comparison with the normal output power {Attribut to
{ LEVEL FULL).

Example: :SOUR:PDC:SLOT:ATT 20 dB *RST value is 0
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[:SOURce]:PDC:LINK UP | DOWN

The command delermines the burst type which differs depending on the transmit direction, The
struciure of the frames is different and thus has an effect on the selection of possible :PDC:SLOT
commands. This command is stored as a part of the :pRC:FLISe configurations described

below.

up From robiie part o fixed part

DOWN From fixed part to mobiie part

Example: :SOUR:PDC:LINK LDOWN *RST value is DPOWN

[:30URce]:PDC:RCONfiguration AHALT | FULLY | FULL2 | FULL3 | FULL12 § FULL13 | FULL23 |
' AFUL

This configuration setup determines how the FULL- and HALF-rate channels (siots) are distributed
among the frames. This command is stored as a part of the :PDC:FLISt configurations described
below. :

AHALF All Half

FULLO FULL(C&3)

FULLA FULL (1 &4)

FULL2 FULL(2&5)

FULL10 FULL(1&4),{0&3)

FULL20 FULL{(2&5),{0&3)

FULL21 FULL (2&5), (1 &4)

AFUL All Full

Example:  :SOUR:PDC:RCON FULLY *RST value is AFUL

[:SOURcel:PDC:FLISt

The commands for stoting and reading cemplete frames including their bursts (slots) are under
this node. Predefined and user-generated frames have to be distinguished.

[:SOURce]:PDC:FLISt:PREDefined:CATalog?
The command returns a list of ali predefined frames.
Example: :SOUR:PDC:FLIS:PRED:CAT?

[:SOURce]:PDC:FLISt:PREDefined]:LOAD ‘name™

The command selects one of the predelined (fixed) frames (ci. CHapter 2} . This command
riggers an event and hence has no *RST value.

Example: :30UR:PDC:FLIS:PRED:LOAD ‘dn_tch’

[:SOURce]:PDC:FLISt:CATalog?
The command returns a list of all user-defined frames.
Example: :SQUR:PDC:FLIS:CAT?
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[:SCURce]:PDC:FLISt:LOAD ‘name’

The command loads a user-defined frame. This command triggers an event and hence has no
*BST vaiue.

Example: :SQUR:PDC:FLIS:LOAD ‘test’

[:SOURce]:PDC:FLIS1:STORe 'mame’

The command stores the current frame under a name. This command triggers an event and
hence has ne "RST value and no guery.

Example: :SOUR:PDCIFLIS:STOR ' test’

[:SOURcel:PDCFLISt:DELete ‘name’

The command deletes the indicated frame. This command triggers an event and hence has no
*R3T value and no query.

Example: SOUR:PDCIFLIS:DEL ‘testl’

[:8QURce]:PDC:DLISt:CATalog?
The command returns an enumeration of all data lists.

These data lists are selected by means of PDC:SLOT:SOUR: SACC:DLIS, ..:RCH:DLIS,
.. .8I:DLIS, OF ...:DATA:DLIS ‘name’ and ussd if :PDC:5LOT: SOUR: SACC, .. .RCH,
81, ©or ... :DATADLISt are sel,

Exampie: SOUR:PRC:DLIS:CAT?

[:SOURce]:PDC:SLOT<ix

The commands for setting the siot characteristics are under this node. Since a frame contains 8
slots, suffix 1" is used 10 select the slotto be changed. i=0{1}|2{3|3]|51617

[:50URce]:PDC:SLOT<i>:TYPE TCH | SYNC | VOX | ADATa
The command selects the type of burst  {siot) detined in the standard.
ADATa is All Data
Example: :SOQUR:PDC:SLOT2:TYPE TCH *RST value is TCH

[:S0URce]:PDC:SL.OT<i>:LEVel OFF | ATT | FULL
The command determines the power stage of the siot.

QFF The slot is inactive
For UPLINK, the source ig always at full power. Therefore, in the case of an
DOWNLINK TCH burst, only a series of 1's is sent instead of the data.

ATT The power is reduced by the amount defined by . PDC: 31LOT : ATT
Foran DOWNLINK TCH burst this setting is not valid.
FULL Full power {predefined by level setting)
Example: . SOUR:PDC:SLOT2:LEV ATT *RST value is FULL
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[:80URce):PDC:SLOT<i>PRESet

The command sets all the parameters of the siot to the vaiues defined by the standard as a
function of the type set above. This command triggers an event and hence has no *RST value and
ne query.

Example: :30UR:;PDC;SLOTZ:BRES

[:SOURce]:PDC:SLOT<i>:SCRamble
The commands for sefting the scramble method are under this node.

[:SOURce]:PDC:SLOT<i>:SCRamble:STATe ON | OFF
The command switches scrambling for data fields DATA, Sl and SACCH on or off.
Example:r :3CUR:PDC:SLOT2:3CR:STAT ON *AST value is OFF

[:30URce]:PDC:SLOT<i»:SCRamble:STARt #H1 to #HIFF (9 bits}
The command sets the start value for the scramble sequence.
Example: :SOUR:PDC:SLOT2:5CR:STAR #:H12 *AST value is 1

[:SOURce]:PDC:SLOT<i>:8FRame:STATe ON { OFF

This command switches the superframe on or off. When switched on, RCD data will be inserted
instead of SACCH data in some slots and SYNC2 will be used instead of SYNC in the first slot of
the supetirame.

Example: :30UR:PBC:SLOTZ2:S3FR:STAT ON *RST value is OFF

[:SOURece}:PDC:SLOT<i>:5FRame:RCHPosition 1 i¢ 17
The command determines the position of the second RCH,
Example: :SOUR:PDC:SLOT2:SFR:RCHP 10 *RST value is 1

[:SOURCce]:PRC:SLOT<i=:SOURce

The commands for determining the source for the data contents are under this node. The source

is sither a PRBS generator {with different seguence length}, the data input SER DATA or a data
iist.

Selection of data source for the data fields of the burst:
PNGto 23 PRBS generator has been selected

DLISt Data from & programmable data list
SDATa Data from data input SER DATA

[:SOURce]:PDC:SLOT<i>:SOURce:DATA PN9 | PN11 | PN15 | PN16 | PN20 | PN21 | PN23 | DLISt |

SDATa
The command determines the data source for the data words.
Example: :S5CUR:PDC:SLOT3:DATA PN1S "RET value is PN9
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[:SOURce]:PDC:SLOT<i>:SOURCce:DATA:DLISt ‘name’

The command selects a data list. This list will not be used uniess it is set as a data source by
means of the :PDC:SLOT:SOUR:DATA DLIS command. This command triggers an event and
hence has no *BST value.

Example: :PDC:STOT: S0UR :DATA:DLEIS ‘test’

[:80URecel:PDC:SLOT<i>:50URee:SACChannel PNO | PN11 { PN15 | PN16 | PN20 | PN21 | PN23 |
DLISt | SDATa

The command determines the data source for the slow asscciated control channel {for :scor: 1vee
TcH. . . and vox).

Example: SOUR:PDC:5LOT3: SOUR : SACT PNILS *RST value is PNO

[:$0URcel:PDC:SLOT«i»:S0URce:SACChannel:DLISt ‘name’

The command selects a data list. This list will not be used unless it is set as a daia source by
means of the PDC:5LOT:3CUR:SACC DLIS command. This command triggers an event and
hence has no "RST value.

Exampie: PDC:SLOT: 50UR: SACC :DLIS 'test’

[:50URce]:PDC:SLOT<i>:S0URce:RCHannel PNS | PN1t | PN15 | PN18 | PN20 | PN21 | PN23 |
DLISt | SDATa

The command determines the data source for the housekeeping channel (for
:SLOT:FRAMe : STATe on}.

Example:  :SOUR:PDC:SLOT2:RCHE DLIS *RST value is PNS

[:SQURce]:PDC:SLOT<i>:S0URce:RCHannel :BLISt ‘name’

The command selects a data list. This st will not be used unless it is set as a data source by
means of the [EDC:SLOT:SOUR:RCE DLIS command. This command triggers an event and
hence has no "RST value.

Example: :PDC:SLOT:SOUR:RCH:DLIS ’test’

[:SOURce]:PDC:SLOT<i>:SOURce:SI PNo | PN11 | PN15 | PN16 | PN20 | PN21 | PN23 | DLISt |

SDATa
The command determines the data source for the sync information field {for : SLOT: TYPE 3YNC].
Example: :SCOUR:PDC:5LOTZ:SI DLIS ' *RST value is PN9

[:50URce}]:PDC:SLOT<i=:SOURce:SI:DLISt ‘name’

The command selects a data list. This list will not be used urnless it is set as a data source by
means of the FPDC:SLOT:S80UR:SI DLIS command. This command triggers an evenl and
hence has no "RST value.

Example: (PLC:SLOT:S0UR: 31:DLIS 'test’
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[:SOURce]:PDC:SLOT<i>:PREamble #H0 to #H... (2/6/48/102 bits)

The command seis the value of the P’ bits. The length and the "RST value depend on the siot
type and the link direction:

D SLOT-TYPE :LINK Length (bits} “RST value.

TCH Up 2 2

SYNC Uup 48 9990 9999 9988

VOX up € 26

"TCH DOWN 2 2

SYNC LOWN 102 26 6666 6660 6666 6666 5666 6666
Example: :SOUR:PDC:SLOTZ:PRE #HI For *RST value see above

[:SOURCce]:PDC:SLOT«<i>:SYNC #H0 to #HFFFFF/FFFFFFFF (20/32 bits)

The command sets the value of the sync word. The length 32bit is only available for SLOT: TYPE
SYNC.

Example: :30UR:PDC:SLOTZ2: SYNC #H1RA *RST value depends on SLOT

[:SOURCce]:PDC:SLOT<i>:SYNC2 #H0 to #HFF... (20/32 bits)

The command sets the vaiue for the sync word in the superframe {only available for
‘PDC: SFRA:STAT ON).

Example: :S0UR:PDC:SLOT2:8YNC2 $H1AB *RST value is 0

[:SOURce]:PDC:SLOT«i»:CCODe #H0 to #HFF {8 bits)
The command sets the value for the color code.
Example:  :50UR:PDC:SLOT2: CCOD $HIF *RST valus is 0

[:SOURcel:PDC:SLOT<i»:POSTamble #HO to 3FF... {78 bits)
The command seis the value for postamble {only valid for SLOT: TvP 3YNC and LINK DOWN).
Example:  30UR:PDC:SLOTZ:POST #HE2 *RST value is 2686 6666 6666 6666 6666

[:50URce]:PDC:SLOT«i»:SF 0 | 1
The command sets the state of the steal flag.
Example: . SQUR:PDC:SLOTZ:8F 1 *HST value is 0
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3.5.11.14 SOURce:PHASe Subsystem

Command Parameter Default Remark
Unit
[:50URce]
‘PHASe
[:ADJust] -360 deg to +360 deg rad
REFerence No query -

[:SOURce]:PHASe[:ADJust] -360 deg to +360 deg

The command indicates the phase between output signal and reference oscillator signal. This
setting is only accepted using SOURce : PEASe : REFerence {cf. below). An indication in RADian

is possible.

Example: :S0UR:PHAS:ADJ ZDEG
. SOUR:PHAS:ADJ 0. LRAD

www.valuetronics.com

[:SOURce]:PHASe:REFerence

The command accepts the phase set using SCURce : PHASe : ADJust as a new reference phase.
The command has no "RST value,

Example:  :SQOUR:PHAS:REF

3.102

*RET value is 0.0 DEG
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3.5.11.15 SOURce:PHS Subsystem (Digital Standard)

Note #HD to #HF are characiers which are entered In alphanumeric Hex form manually. SCP!
{and IEEE 488.2) also accept the entry of non-decimal characters in octal and binary such
as
#Hih <0 to 9, Afa to Fif>,

#g <0 to 7> and
#B/b <015,
The characters are always ouiput in Hex format after a query.
Command Parameter gz;:‘”“ Remark
[:SOURce]
PHS
:STATe ON | OFF
‘S TANdard No query
‘SRATe TkHz to 200 kHz Hz
IFHL Ter
-TYPE SCOSine | COSine
PARameter 01 w007
MODE LACP | LEVM
LDIStortion
[:STATe} ON | OFF
SECuUence AUTO | RETRigger | AALTo | ARETrigger
TRIGger
:S0URce EXTemal | INTernal
:INHibit Ot 87.1E6
:DELay 0 to 65535
:OUTPut[2)
:DELay 0t 958
PERIod 110 B87.1E86
:CLOCK
SOULice iNTernal | EXTernal
JODE BT | SYMBot | SBIT
:DELay Oto 1.0
‘PRAMp
No gue
PPRESet auey
THME 0.2510 186
:DEL&V 1.0fc+1.0
'SHAPe LINear | COSine
:ROFFset 9048
‘FOFFset 910 +8
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Command Parameter E::ta"“ Remark
[:SOURce]
(PHS
:FLISt
PREDefined
{CATalog? = pame {,namel... quary only
:LOAD name’
:CATalog? =» name {,namej... query anly
LOAD ‘name’
:5TORe name’ noe query
DELate ‘name’ no query
1BLIST
{CATalog? query only
BLOT<! to 8>
AT Tenuation 0t 70dB aB
"TYPE TCHEUl } TCHHal 1 SYNC | VOX | ADATa
ikEVel OFF | ATT | FULL
:PRESet - No gquery
:5CRambla
STATe ON | OFF
:CODE #HO o #HM3EF (10 bit)
:ENCRyption
15TATe ON | OFF
KEY $#HO to #HFFFF {16 bits)
UWORd #M0 1o #HFFFFEFEF (18 0 1 32 bils)
:CSID #H0 to #H3FFFEFFFFFE (42 bits)
PBID #H0 io #H4FFFEFFFF (28 bits)
APLe #H0 fo #HIFFFFFEFF (34 bits)
:50URce
:SACChannel PNS | PN11 | PN15{ PN 18 | PN20 | PN21 |
PNZ3 | DLISt} SDATa
:DLISE ‘name’
:TCHannel PNO [ PN11 | PN1S PN 16 | PN20 i PN21
PN23 | DLISt | SDATa
DLISt ‘name’

[:SOURCce]:PHS:STATe ON | OFF

The command switches the medulation on according to PHS standard. All other standards that
might be swiiched on or digital modulation are automatically switched QFF.

Example: :S0UR:PHS:STAT ON *RST value is OFF
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[:SOURce]:PHS:STANdard
The commands sets all modulation parameters to the values of the PHS standard. Le., all vaiues

that have been selected by the :PES:510T. . . commands described in the following are not
valid. This command triggers an event and hence has no *RST value and no guety.
Example: - SOUR:PHS:STAN

[:SOURce}:PHS:SRATe 1kHz to 200 kHz
The command sets the symbol rate.
Example: :SOUR:PHS:SRAT 162.1 kHz "RST value is 192 kHz

[:SOURce]:PHS:FILTer
. The commands for selecting a filter are under this node.

[:SOURce]:PHS:FILTer:TYPE SCOSine|COSine
The command selects the type of filter.
Exampie: :SOUR:PHS:FILT:TYPE COS *RST valus is SCCS

[:SOURce]:PHS FILTer:PARameter 0.1 to 0.7
The command sets the filter parameter entry {Roll Off factor).
Example:  :SOUR:PHS:FILT:PAR 0.5 "RST valueis 6. 5

[:8OURcel:PHS:FILTer:MODE LACP | LEVM
This command selects one of the "L"ow filter modes.
Example: :SOUR:PHS:FILT:MODE LEVM *RST value is LACP

[:S0OURce]:PHS:LDIStortion[:STATe] ON | OFF
The command sets the reduced level for the low-distortion mode.
Example: :S0UR:PHS:LDIS ON *RST value is OFF

[:SOURce]:PHS:SEQuence AUTO | RETRIigger | AAUTo | ARETrigger
The command selacts the trigger mode for the sequence,

AAUTo is ARMED AUTO
ARETrigger is ARMED RETRIG
Example:  :3S0UR:PHS:SEQ ARUT *R8T value is AUTO

[:80URcel:PHS: TRIGger:SCURce EXTernal | INTermal

The command selects the frigger source. With INT selected, triggering is via IEC/EEE bus or the
Execute command in manual control.

Example:  :30UR:PHS:TRIG:S0UR EXT *RST value is INT
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[:50URce]:PHS: TRIGger:INHibit 0 to 67.1E6
The command sets the relrigger inhibit duration (in number of symbols).
Example: SOUR:PHS:TRIG:INH 1000 *RST value is 0

[:SOURce]:PHS:TRIGger:DELay 0 to 65535
The command sets the trigger delay {in number of symbols).
Example: :30UR:PHS:TRIG:DEL 200 *RST value is 0

[:S0URce]:PHS: TRIGgerOUTPui[2]:DELay 0 1o 959

The command defermines the delay of the signal at trigger outpui 2 in comparisen with the start of
the frames in number of symbaols.

Example: :SOUR:PHS:TRIG:QUTP2:DEL 16 *RST value is 0

[:SOURce]:PHS: TRIGger:OUTPut[2]:PERiod 1 to 67.1EB
The command sets the repeai rate {in number of frames) of the signal at trigger output 2.
Example: :30UR:PHS:TRIG:QUTP:PER 8 *RST valueis 1

[:SOURce):PHS:CLOCK
The commands jor setling the data clock are under this node.

[:S0URce]:PHS:CLOCK:80URce INTernal | EXTernal
The command selects the source for the DM data clock.

INTernal  The internal clock generator is used and output via the clock outputs of the serial and
paralief interfaca. : :

EXTernal The clock is externally fed in via the serial interface and output via the paralle!
intarface.

Example:  :SOUR:PHS:CLOC:SOUR INT *RST value is INT

[:30URce]:PHS:CLOCK:MODE BIT | SYMBoi
The command sets the clock mode for  PES . CLOCk : 30URce EXTernal.
BIT The external clock has to be a bit clock,
SYMBol The external clock has to be a symbol clock,

The bit and symbo! clock only differ for modulations with more than two states, ie modulations for
which rore than one bit is required to code each siate.

Example:  :30UR:PHS:CLOC:MODE BIT *RST value is SYMB

[:80URce]:PHS:CLOCK:DELay G 10 1.0
The command sets the delay of the symbol clock {as a fraction of the length of a symbol}.
- Example:  SOUR:PHS:CLOC:DEL 0.75 "BST valueis ©
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[:SOURCce]:PHS-PRAMP
The commands for the level control of the burst are under this node.

[:SOURce]:PHS:PRAMp:PRESet

This command sets the standard-stipulated values for the following commands of level control. It
is an avent and hence has no query and no "R3T value.

Example: :50UR:PH3:PRAM:PRES

[:SOURce]:PHS:PRANMP:TIME 0.25 0 16.0
The command sets the cutoff steepness {in symbol clocks).
Example: :SOUR:PHS:PRAM:TIME 2.5 *RST value is 0

[:SOURtel:PHS:PRAMp:DELay -1.0t0 + 1.0

The command defines the shift of the envelope characteristic to the modulated signal. A positive
value causes a delay of the envelope.

Exampie: :SOUR:PHS :PRAM:DEL 0.2 *RET value is 0

[:SOURce]:PHS:PRAMp:SHAPe LiNear { COSine
The command selects the linear or cosine shape of the ramp-up and ramp-down (power burst).
Example: :SOUR:PHS:PRAM:SHAP COS *RST value is LIN

[:SOURce]:PHS:PRAMp:ROFFset -G 10 +9

The command determines the timing of the {‘R'ising) edge of a power burst to the beginning of the
slot.

Example;  :SCOUR:PHS:PRAM:ROFF -3 *RET value is 0

[:SOURce];PHS:PRAMp:FOFFset -91c 19
The command determines the timing of the (‘'F'alling) edge of a power burst to the data block
Example: :50UR:PHES:PRAM:FOFF 4 *RST value is 0

[:SOURce]:PHS:FLISt

The commands for storing and reading complete frames inciuding their bursts (slots} are under
this node. Predefined and user-generated frames have to be distinguished.

[:80URce]:PHS: FLISt:PREDefined:CATalog?
The command returns a list of all predetined frames.
Example: :SOUR:PHS:FLIS:PRED:CAT?
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[:SOURce]:PHS:FLISH:PREDefined]:LOAD 'name™

The command selects one of the predefined {fixed) frames (c.f. Chapter 2}. This command
triggers an event and hence has no *R3T value.

Example: :SOUR:PHS:FLIS:PRED:LOAD ‘test’ *BST valueis 0

[:SOURcel:PHSFLISt:CATalog?
The command retums a list of all user-defined frames.
Example:  :SOUR:PHS:FLIS:CAT?

[:SOURce]:PHS:FLISt:LOAD ‘name’

The command loads a user-defined frame, This command triggers an event and hence has no
*RET value.

Example: :SOUR:PHS :FLIS:LOGAD 'test’

[:SOURce}:PHS:FLISt:STORe ‘name’

The command stores the current frame under a name. This command triggers an event and
hence has no *RST vailue and no query.

Example: CSOURIPHS :FLIS STOR ’tesi’

[:S0URce]:PHS:FLISt:DELete ‘name’

The command deletes the indicated frame. This command triggers an event and hence has no
*RST value and no guery.

Example: :SOUR;PHS:FLIS:DEL 'testl’

[:30URce]:PHS:DLIS1:CATalog?
The command returns an enumeration of all data lists.

These data lists are selected by means of PHS:5LOT:SOUR:SACC:DLIS ‘name’
and...:TCH:DLIS ‘name’ and used if :PHS:SLOT: SOUR:8ACC DLISE and. .. :TCHDLISt
are set,

Example: sRQURPHS :DLIS (CATY

[:SOURce]:PHS:SLOT<i>

The commands for setting the slot characteristics are under this node. Since a frame centaing 8
slots, suffix T is used to select the slotto be changed. 1=[1]12(3]315(6(7|8

[:S0URce]:PHS:SLOT:ATTenuation 0 to 70 dB

The command determines the amount by which the power of the siols marked by
‘PHS:SLOT:LEVEL ATT is reduced in comparison with the normal oufput power (Attribut to
: LEVEL FULL).

Example: :SOUR:PHS:SLOT:ATT 20 dB *RST valueis 0
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[:SOURce}:PHS:SLOT<i»:TYPE TCHFuil | TCHHaif | SYNC | VOX | ADATa
The command selects the type of burst {(slot} defined in the standard.
ADATa All Data
Example: :SCUR:PHS:SLOTZ:TYPE TCHH Siot1: *BST value is BYNC
Slot2 to 8: *RST value is TCHF

[:SOURce]:PHS:SLOT«ix:LEVel OFF | ATT | FULL
The command determines the power stage of the slot.
OFF The slot is inactive

For UPLINK, the source is always at fuil power. Therefore, in the case of an
DOWNLINK TCH burst, only a series of t's is sent instead of the data.

ATT The power is reduced by the amount defined by 1 PHS 1 8L0T : ATT
Foran DOWNLINK TCH burst this sefting is not valid.
FULL Full powar {predefined by leve! setting)
Example:  :SQUR:PHS:SLOTZ:LEV ATT slott: *RST value is FULL

slot2 to slot8: *RST value is OFF

[:SOURce]:PHS:SLOT<i>:PRESet

The command sets all the parameters of the slot to the values defined by the standard as a
function of the type set above. This command triggers an event and hence has no *RST value and
no query.

Example:  (SOUR:EBHS:3LOTZ2:PRES

[:SOURce]:PHS:SLOT<i>:SCRamble
The commands for setting the scrambie method are under this node.

{(:SOURce]:PHS:SLOT<i>:SCRamble:STATe ON | OFF
The command switches scrambiing on or ofi.
Example: :30UR:PHS:SLOTZ2:SCR: STAT ON *RST value is OFF

[:SOURce]:PHS:SL.0T<i>:S5CRambie:CODE #H0 to #H3FF
The command sets the 10-bit scrambile value.
Example: :SOUR:PHS:SLOTZ:SCR:CODE #3123 *RET value is 0

[:SOURce]:PHS:SLOT<i>:ENCRyption
The commands to determine encryption are unde this nods.

[*SCURce}:PHS:SLOT<i>~:ENCRyption:STATe ON | OFF

This command defines whether or not the data are 10 be enciypted according to the predefined
method.

Example: -S80UR:PHS:SLOTZ:ENCR:STAT ON *BST value is OFF

[:SCURcel:PHS:SLOT<i=:ENCRyption:KEY #HC {o #HFFFF
The command enters the 18-bit code for encryption or decryption .
Example: SOUR:PHS:SLOTZ:KEY #H1234 *RST value is §
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[:SOURce]:PHS:SLOT«i>:UWORd #H0 to #HFFFFFFFF

The command enters the 16/32-bit synchronization value {unique word). The number of bits
depends on the type of slot. *RST value depends on SLCT: TYPE

Exampie: :SOUR:PHS:SLOTZ :UWCR #HAIB2C3D4

[:50URce]:PHS:SLOT<i>:CSID #HO to #H3FFFFFFFFFF
The command enters the 42-bit cell station 1D code .
Example: :SOUR:PHS:S8LOTZ2:C5ID #H1Z2345FEDCEA

[:50URCce]:PHS:SLOT<i>:PSID #H0 to #HFFFFFFF
The command enters the 28-bit personal station 1D code.
Example:  :SOUR:PHS:SLOTZ2:PSID #H1234567

[:SOURce]:PHS:SLOT<i>:1DLe #HD o #HFFFFFFF
The eommand enters the 24-bit Idle bit.
Example: :SOUR:PHS:SLOTZ:PSID #H1234567

[:SOURce]:PHS:51L.0T<i>:SOURce

The commands for determining the source for the data contents are under this node. The source
is either a PRBS generator (with different sequence length) or a data list.

Selection of data source for the data fields of the burst:
PN9 10 23 PRBS generator has been selected

DLISE Data of a programmable data list

SDATa Data from data input SER DATA

[:SOURce]:PHS:SLOT<i>:80URce:SACChannel PN9I | PN11 | PN15 | PN16 | PN20 { PN21 | PN23 |
DLISE | SDATa

The command determines the data source for the slow associated control channal {for
:SLOT:TYPE TCH, .. and vox}. : :

Exampie:  :SOUR:PHS:SLOT3:SACC PN1S *RST value is PNS

[:SOURCce]:PHS:SLOT<i>:S0URce:SACChannel:DLISt ‘name’

The command selects a data list. This list will not be used unless it is set as a data source by
means of the PHS:5L0T:30UR:SACC DLIS command. This command triggers an event and
hence has no *HST value.

Example: :PHS:SLOT:S0UR:SACC:DLIS ‘test’

[:SOURce]:PHS:SLOT<i>:SOURce: TCHannel PNO | PN11 | PN15 | PN16 | PN20 | PN21 | PN23 |

DLISt| SDATa
The command determines the data scurce for the traffic channel (for : 3LoT: TYPE TCH. .. and
VOX).
Example: :SOUR:PHS:8LOT2:TCH PN9 *RET value is PN3

[:SOURce]:PHS:SLOT«i=:SOURce:TCHannel:DLISt 'name’

The command selects a data list. This list will not be used unless it is set as a data source by
means of the [(PHS:SLOT:SCUR:TCE DLIS command. This command triggers an event and
hence has no *RST value.

Example: :PHS:SLOT:SOUR:TCH:DLIS ‘test’
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3.5.11.16 SOURce:PM Subsystem

This subsystem contains the commands to check the phase modulation and to set the parameters of
the modulation signal. The SMIQ can be equipped with two independent phase modulators {option
SM-BS5). . They are differentiated by & suffix after PM.

SOURce:PM1
SOURce:PM2
Command Parameter Default Rermark
Unit
[:S0OURce]
PM1j2 Option SM-BS
[-DEViation] -360 deg to +360 deg rad
(EXTernal1l2
COURlNng AC|DC
ANTernsl
SOURCe INT | EXT1 | EXT2
:STATe ON | OFF

[:50URce}:PM1[2[:DEViation] -360 10 +360 deg
The command sets the moduiation depth in Radian. DEGree are accepted.

R8T value is 1 rad
Example: SOUR:PM:DEV 20DEGR

[:SOURce]:PM1|2:EXTernal1|2

The commands to check the exjernal input of the PM modulators are under this node. The
seftings under EXTernal for modulations AM, FM and PM are independent of each other. The
settings are always related to the socket determined by the suffix atter EXTernal. The suffix after
PM is ignored then. With the following commands, e.¢., the settings are both related to socket
EXT2:

: SOUR:PM1:EXT2:COUP AL

(SOUR:PM2 EXT2:COUP AC
A command without suffix is interpreted like a command with suffix 1.

[:SOURce]:PM1|2:EXTernai1|2:COUPling AC |DC
The command selects the type of coupling for the external PM input.
AC  The d.c. voltage content is separated from the modulation signal.
DC  The modulation signal is not changed. *RST value is AC
Example: SOUR:PM:COUP DO

www.valueteenics.com 3411 E-6



SOURce:PM | SMIQ

[:80OURce}:PM1|2:INTernal

The settings for the internal PM generators are effected under this node. For PM1, this is always
LF generator 1, for PM2, always LF generator 2. Here the same hardware is set for FM1, PM1,
AMINTt as well as SOURced, for FM2, PM2 and AM:INTZ and SOURceZ as well. This means
that, e.g., the following commands are coupled with each other and have the same sffect:
SQUR:AM: INTZ:FREQ

SOUR:FMZ : INT:FREQ

SOUR:PM2 : INT : FREQ

SOURZ ' FREQ: CW

[:SOURce}:PM1|2:INTernal:FREQuency 0.1 Hzio 1 MHz
The command sets the modulation freguency. *RST valusis 1 kHz
Example:  SOUR:PM: INT:FREQ 10kHz

[:.50URcel:PM1|2:50URce [NTernal | EXTernait | EXTernal2

The command selects the modulation source. A command without suffix is interpreted like a
command with suffix 1. For PM1 the LF generator is INTernal. For PM2, only the external sources
can be used {not the internal LF generator).

The externat and the internal modulation source can be indicated at the same time (see example)
*RST value for PM1: INT
Example:  :SOUR:PM:30UR INT; PM2:80UR EXT2 for PM2:EXT2

[:8OURce]:PM1[2:5TATe ON|OFF
The command switches the phase modulation selected by the numeric suffix with PM an or off.
Example:  :S0UR:PM1:S8TAT OFF *RST valus is OFF
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3.5.11.17 SOURce:POWer Subsystem

This subsystem contains the commands 10 set the output level, the leve! conirel and the level correction
of the RF signal. Cther units can be used instead of dBm:

- by indication directly after the numeric value (Example : oW 0.5V),

— by aliering the DEFault unit in the UNIT system (see Command : UNIT:POWER)

Command Parameter Defauit Remark
Unit
[:5CURCce]
POWer
:ALC
[:8TATe] ON | OFF | AUTO
:SEARch ON | OFF | ONCE
:TABLe
[:MEASure]? query only
[LEVel]
[:IMMeadiats]
[:AMPLIfude] -144 to 416 dBm dBm
:OFESet -100 to +106 dB de
‘RCL INCLude { EXCLude
LMt
[-:AMPLitude} -144 fo +18 dBm dBm
:MANual -144 to +16 dBm dBm
HIODE FlXed | SWEsp | LIST
‘PEP?
STARt -1d44 to +16 dBm dBm
:STOP -144 10 +16 dBm dBm
STEP
[INCRement] 0.1t 10 dB dB

[:SOURce]l:POWer:ALC

The commands checking the automatic level control are under this node.

[:SOURce]:POWer:ALC:TABl e[:MEASure]?
The command starts a calibration measurement. If fills the leve! table for the POW: ALC : SEARCH

OFF mode.

Example:  SOUR:POW:ALC:TABL:MEAS? Answer: {
[:SOURce]:POWer:ALC[:STATe] ON|OFF|AUTO

The command switches level control on or off.

ON Level controi is permanantly switched on.

OFF Level control is handled depending on POW : ALC: SEAR described below.,

AUTO Depending on the operating mode, leve!l control is automatically switched on or off.

Example: :SCUR:POW :ALC:STAT O *RSY value is ON
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[:SOURce]:POWer:ALC:SEARch ON | OFF | ONCE
This command is only vaiid with level control switched off.

ON Level control is switched on briefly after a level or frequency change (SAMPLE & HOLD).
OFF Level controt is never switched on (TABLE mode).

ONCE Level control is briefty switched on for ¢alibration.

Example:  :3CUR:POW :ALC:SEAR ONCE *RST value: OFF

[:S0OURce]:POWer[:LEVel][:IMMediate]{:AMPLitude] -144to +16 dBm

The command sets the RF output level in operating made CW. UP and DOWN can be indicated
in addition to numeric values, Then the lavel is increased or reduced by the value indicated under
: SOURce : POWer ; STEP,

in this command, the OFFSet value is considered as with input value AMPLITUDE in the
LEVEL-LEVEL menu. Thus the specified range indicated is only valid for . poWer : OFFSet = 0,
The specified range with other OFFSet values can be calculated according to the following
formula (cf. Chapter 2, Saction "Level Offset” as well):

-144dBm+ OFFSet to +16dBm +OFFSet

The keywords of this command are optional to a large extent, thus the long as well as the short

form of the command is shown in the example. *HET value is -30 dBm
Example: :SCUR:POW:LEV:IMM:AMPL 15 or
{POW 15

[:SOURce]:POWer[:LEVel][:IMMediate][:AMPLitude]:OFFSet -100 to +100 ¢B

The command enters the constant levsl offset of a series-connected aftenuator/ amplifier {cf.
Chapter 2, Section "Level Offset"}. If a level offset is entered, the level entered using
POWer AMPLitude does no longer conform to the RF cuiput level. The fellowing connaction is
true:

:POWer = RF output level + POWer: OFFSet.

Entering a level offset does not change the RF ouiput level bui only the query value of
POWer: BMPLitude,

Onily dB is permissibie as a unit here, linear units (V, W etc.) are not permitted.
Caution: The level offset is also valid in the case of level sweeps!

Example:  :SOUR:POW: LEV:IMM:AMPL:OFFS 0 oder *RST value is 0
(POW:OFFS O

[:SOURce}:POWer|:LEVel][iMMediate][:AMPLitude]:RCL INCLude | EXClLude

The command determines the effect of the recall function on the RF level*RST valus has no
effect to this setting.

INCLude  The saved RF level is loaded when instrument settings are loaded with the [RECALL]
key or with a memory sequence.

EXClude The RF level is not loaded when instrument seftings are loaded, the current settings
are maintained.

Example: :30UR:POW:RCL INCL
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[:SOURce]:POWer: LIMit[:AMPLitude] -144to + 16 dBm

The command bimits the maximum Rf cuiput level in operating mode CW and SWEEP. i does not
influence the display LEVEL and the answer to query PowW?.

Example: :SCUR:POW:LIM:AMPL 15 *RET value is +16 dBm

[:SOURce}:POWer:MANual -144 t0 +16 dBm

The command sets the level i SOURce:POWer:MODE I8 set to  SWEep and
$SOURce : SWEep : MODE to MANual. Only level values between START and STOP are permissible.
{As fo specified range, cf. :pOWer). *RST value is -30 dBm

Example: :3CUR:POW:MAN 1dBm

{:SOURce]:POWer:MODE FiXed | SWkep | LIST

The command specifies the operating mode and thus also by means of which commands the
level setting is checked. '

FiXed The output level is specified by means of commands under :SCQURce:
POWer:TEVel.

SWEep The instrument operates in the SWEep mode. The leve!l is specified by means of
: SOURce : POWer; STARL; STOP,; CENTer; SPAN and MANual.

LIST The instrument processes a list of frequency and level settings. The settings
are effected in the SOURce: LIST subsystem.
Setting : 30URce : POWer : MODE LIST automatically sets command : SOURce
tFREQuency :MODE to LIST aswell

Example: :SOUR:POW:MODE FIX “‘RST value is FlXed

[:SOURce]:POWer:PEP?

This command returns the peak enveiope power in dBm {Digital Modulation and Digital
Standards)

Example: POW:PEP?

{:SOURce}l:POWer:STARt -144 10 +16 dBm

The command sets the starting value for a level sweep. STARt may be larger than STOP, then
the sweep runs from the high to the low level (As to specified range, ¢f. : POWer: AMPLitnde}.

Example:  :SOUR:POW: 3TAR -20 *RST value is -30dBm

[:SOUR¢ce]:POWer:STOP -14410 +18 dBm

The command sets the final value for a level sweap. STOP may be smaller than STARL. {As to
specified range, ¢f. : POWer: AMPLitude). *RST value is -10dBm

Example: :SCUR:POW:STOP 3

[:SOURce]:POWer:STEP:INCRement] 0.1 10 10dB

The command sets the siep width with the level setting if UP and DOWN are used as level values.
The command is coupled with KNOB STEP in the manual control, i.e., it also specifies the step
width of the shaft encoder.

Only dB is permigsible as a unit here, the linear units (V, W etc.) are not permitied.
Example: :SOUR:POW: STEP: INCR 2 *BS8T value is 1dB
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3.5.11.18 SOURce:PULM Subsystem

This subsystem contains the commands to check the external pulse moditation

Command Parameter Default Remark
Unit
[:SOURce]
:PULM
POLarity NORMal | INVeried
STATe ON | OFF

www.valuetsonies.com

[:SOCURce]:PULM:STATe ON | OFF
The command switches on or off the pulse modulation.
Example: :SOUR:PULM:STAT ON

[:SOURce]:PULM:POLarity NORMal | INVerted
The command specifies the polarity between modulating and moduiated signal.
NORMal  The RF signal is suppressed during the interpulse pariod.
iNVerted  The RF signal is suppressed during the puise.

Example:  :30UR:PULM:POL TNV

3.116

*RST value is NORMal

*RST value is OFF
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3.5.11.19 SOURce:ROSCillator Subsystem

This subsystem contains the commands to set the external and internal reference oscillator.

Command Parameter Defauit Remark
Unkt
[:50URce]
:ROSCillator
EXTemal
'FREQuancy 110 16 MHz Hz
[ANTernat]
:ADJust
[:STATe] ON | OFF
VALue 0 1o 4095
:S0URce INTernal | EXTarnal

[:80URcel:ROSCillator:EXTemnal
The commands 1o set the external reference oscillator are under this node.

[:SOURce]:ROSCillator:EXTernal:FREGQuency 110 16 MHz

The command informs the instrument about at which frequency the external reference oscillator
oscillates.

Example:  SOUR:ROSC:FREQ SMHz *RET value is 10 MHz

[:SOURce]:ROSCillator[:INTernalj: ADJust
The commands for frequency cosrection {fine adjustment of the frequency} are under this node.

[:S0URee]:ROSCillator[:INTernal]:ADJust[:STATe] ON| OFF
The command switches the fine adjustment of the freguency on or off.
Example:  :SOUR:ROSC: INT:ADJ:STAT ON *AST value is OFF

[:SCURce]:ROSCillator:INTernal]:ADJust:VALue 0 {0 4095

The command indicates the frequency correction vajue (tuning value), For a detalied definition, cf.
Chapter 2, Section "Reference Frequency internal/Extemnal”.

Example:  SOUR:ROSC:INT:ADJ:VAL 2048 "RST value is 2048

[:SCUHce]:ROSCillator:SOURce INTernal | EXTernal
The command selecis the reference source.
INTernal  The interna! oscillator ig used,
EXTernal The reference signal is fed externally. *RST valug is INTernal
Example:  :SOUR:ROSC:SCUR EXT
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3.5.11.20 SOURce:SWEep Subsystem

This subsysiem contains the commands to check the RF sweep, i.e., sweeps of the RF generators.
Swaeps are triggered on principle. The frequency sweep is activated by command SCURce:
FREQuency :MODE SWEep, the level sweep by command 30URce : POWer :MODE SWEep.

Command Parameler Default Remark
Unit
[:80URece}
BWEep
:BTiMe NORMal | LONG
{:FREGuency]
:DWEL] iOmstoSs ]
:MODE AUTO | MANuat | STEP
POINts Number
:SPACing LINear | LOGarithmic
BSTEP
{:LINear] Oto 1 GMz Hz
:LOGarithmic 0.01 1o 50 PCT PCT
POWer '
DWEL} iGtmstobs 5
:MODE AUTO | MANua! | STEF
POINts Nurmber
STEP
[:LOGarithmic] Oto 10 dB dB

[:SOURce]:SWEep:BTiMe NORMal | LONG

The command sets the blank time (Blank TiMe) of the sweep. The setting is valid for all sweeps,
i.e., also for LF swaeps. '

NORMal  Blank time as short as possible.
LONG Blank time long enough to permit an XY recorder to retumn to 0.
Example: :S0UR:SWE:BTIM LONG *RST value is NORM

[:SOURce]:SWEep[:FREQuency]

The commands 1o set the frequency sweeps are under this node. Keyword [ : FRECQuency] ¢an
be omitted (cf. examples). The commands are SCP1 compatible then unless stated otherwise.

[:SOURce]:SWEep[:FREQuency:DWELlI 10msto5s
The command sets the dweil time per frequency step.
Example: :SQUR.SWE:DWEL 1lZms *BET value is 15 ms
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[:8OURce]:SWEep[:FREQuency]:MODE AUTO | MANual | STEP
The command specifies the run of the swesp.
AUTOEach trigger triggers exactly one entire sweep cycle.

MANual Each frequency step of the sweep is triggered by means of manual conira! or a
S0URce : FREQuency:MANual command, the trigger system is not active. The
frequency increases or decreases {depending on the direction of the shaft encoder)
by the value indicated undaer | : S0URce] : FREQuency : STEP : INCRement .

STEP Each irigger triggers only one sweep step {single-step mode). The frequency
increases by the valug indicated under { : S0URce] : SWEep: STEP : LOGarithmic,
Example: :SCOUR:SWE:MODE AGTC "RET value is AUTO

[:SOURce]:SWEep[:FREQuency]:POiINts Number
The command determines the number of steps in a sweep.

instead of this command, commands SOURce:SWEep: FREQuency:S$STEP:LINear and
SCURce: SWEep: FREQuency: STEP: LOGarithmic should be used, &8 SOURce:SWEep
[ REQuency  POINLCs has been adapted to the instrumenti characteristics in comparison fo the
SCPI command.

The value of POINts depends on SPAN and STEP according to the following formulas..
The following is frue for linear sweeps : PQOINis = SPAN / STEP:LIN + 1
The following is true for logarithmic sweeps and STARt < STOP:
POINts = {{log STOP - log STARt) /log {1+ STEF:LOG))

Two independent POINts values are used for SPACiIng LOG and SPACing LIN. le., before
POINts is changed, SPACing must be set correctly. A change of PCOINts results in an adaptation
of STEP, but not of STARt, STOP and SPAN.

Example: :S0UR:SWE:POIN 100

[:SOURce]:SWEep[:FREQuency]:SPACiIng LINear | LOGarithmic
The command selects whether the steps have linear or logarithmic spacings.
Example:  :S50UR:SWE:SPAC LIN *RST value is LINear

[:SOURce]:SWEep[:FREQuency]:STEP[:LINear] 0o 1 GHz

The command sets the step width with the linear sweep. if STEPLLINear] is changed, the value
of POINts valid for SPACing:lINear aiso changes according to the formula stated under POINts.
A change of SPAN does not result in a change of STEP[:LINear]. Keyword ['LINear] can be
omitted, then the command conforms to SCPI regulations {see example).

Example: :3QUR:SWE:STEP 1MHz *RST value is 1 MHz

[:SOURce]:SWEep[:FREQuency]:STEP:LOGarithmic 0.01 to 50 PCT

The command indicales the step width factor for logarithmic sweeps. The next frequency value of
a sweep is calculated according to
new frequency = prior frequency + STEP:LOG x prior frequency {it STARt < STOP)

STEP.LOG indicates the fraction of the prior frequency by which this is increased for the next
sweep step. Usually STEP:LOG is indicated in percent, with the suffix PCT having to be used
explicity. i STEP:.LOG is changed, the value of POINis valid for SPAC:LOG also changes
according to the formula stated under POINts. A change of STARt or STOP does not result in a
change ot STEP:LOG.

Exampie:  :SOUR:SWE:STEP:LOG 10PCT *RST vaiue is 1 PCT
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[:SOURce]:SWEep:POWer:DWEL! 10msto5s
The command sets the dwell time per level step.
Example: | SOUR:SWE:POW:DWEL 12ms *HST value is 15 ms

[:SOURce]:SWEep:POWer:MODE AUTO | MANual | STEP
The command specifies the run of the sweep.
AUTOEach trigger triggers exactly one entire sweep cycls.

MANual Fach level step of the sweep is triggered by means of manual control or &
S50URce (POWer: MANual command, the trigger system is not active. The level
increases or decreases {gdepending on the direction of the shaft encoder) by the
value stated under : S0URce : POWer : STEP : INCRement.

STEP Each trigger triggers only one sweep step {singie-step mode). The ievel increases by
the value indicated under ; SOURce : PCler : STEP : INCRement.
Example: :30UR:SWE:POW:MODE RUTO *BST value is AUTO

[:SCURce]:SWEep:POWer:POINts Number

The command determines the number of steps in & sweep. Instead of this command, command
SOURce: SWEep : POWer : STEP : LOGarithmic should be used, as POINts has been adapted to
the instrument characteristics in comparison to the SCPI command.

The value of :POINts depends on .SPAN and :STEP according fo the following formulas:
POINts = {{lcg STOP - log STAR1) / log STEP:L.OG) + 1

A change of PQINts resulis in an adaptation of STEP but not of STARt and STOP.

Example: :8CUR:SWE:POW:POIN 100

[:SOURCce]:SWEep:POWer:STEP[:LOGarithmic] Oto 10 dB
The command indicates the step width factor for logarithmic sweeps. The next level value of &
swaep is calculated according to :
new level = prior lavel + STEP:LOG x prior level
STEP:LOG indicates the fraction of the prior lavel by which this is increased for the next sweep
step. Ususlly STEP:LOG is indicated in dB, with suffix dB having to be used explicitly. f
STEP:LOG is changed, the value of PCINis also changes according to the formuia indicated

under POINis. A change of STARt or STOP does not result in a ¢hange of STEP:LOG. Keyword
LOG can be omitted, then the command conforms to SCPI reguiation (see exampia).

Example! :SOUR:SWE:STEP:LOG 108 *HST value is 1dB
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3.5.12 SOURce2 System

The SOURce2 system contains the commands to configure the LF signal source. it is designated as
INT if used as a modulation source (cf. command SOURce:AM:SB0URce INT, e.g.).T

The commands to set the output voliage of the LF generators are in the OUTPut2 system.

Subsystems Settinigs

: SOURce2
:FRECQuency Frequency with CW and sweep aperation.
:MARKsr Marker for LF sweeps (only possible using SOUHceZ)
SWEep LF sweep {only possibie using SOURcez2)

3.5.12.1 SOURce2:FREQuency Subsystem

This subsystem containg the commands for the frequency settings in operating modes CW and SWEep
for the LF generator.

command Parameter Dafault | Remark
Unit
: S0URce2
:FREQuency

[:CW[:FiXed] 0.1 Hzte 1 MH Hz
‘MANuai 0.1 Hz o 1 MHz Mz
:MODE CWIFIXed | SWEep
STARL 0.1 Hzto 1 MHz Hz
:STOP 0.1 Mz to 1 MHz Hz

SOURce2:FREQuency[:CW | :FiXed] 0.1Hzto 1 MHz
The command sets the frequency for the CW mede. RST value is 1 kHz
Example: ¢3QTURZ :FREQ:CH 1kHz

SOURce2:FREQuency:MANual .1 Hzto 1 MHz

The command sets the frequency # SOURce?:SWEep:MODe MANual and SOURcel:
FREQuency: MODe SWEep are sel in this case, only frequency vaiues between the settings
SOURce?: FREQuency:STARt and 0 :$7T0p are allowed.

Example: :5QURZ ¥REQ:MAN 1kBz *RST value is 1kHz
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:SOURce?2:FREQuency:MODE CW|FiXed | SWEep

The command specifies the operating mode and hence by means of which cormmands the
FRECuency subsystem is checked. The following aliocations are valid:

CW |FiXed OCW and FIXed are synonyms. The output frequency is specified by means of
SOURceZ FREQuency :CW [ FIXed.

SWEep The generator operates in the SWEep mode. The frequency is specified by means
of commands SOURceZ :FREQuency : STARL; STCF, MANual,
Example: : S0URZ :FREQ:MODE CW *RET value is CW

:SOURce2:FREQuency:STARt 0.1 Hzio 1 MHz
This command indicaies the starting value of the frequency for the sweep.
Example: :SOURZ:FREG: STRR 100kHz *RST value is tkHz

:SOURce2:FREQuency:8TOP 0.1 Hz tc 1 Mhiz
This command indicates the end value of the frequency for the sweep.
Exampile: :80URZ :FREQ: 8T0P 200kHz *RET value is 100 kMz
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3.5.12.2 SOURce2:MARKer-Subsystem

This subsystem containg the commands to check the marker generation in the case of LF sweeps. The
three rnarkers existing are differentiated by a numeric suffix after marker.

Command Parametesr Defauit Remark
Unit
:S0URce2 Option SM-B2/B6
MARKer12{3
[:FSWeep)
AOFF No query
:FREQuency 0.1 Hz to 1 MHz Hz
[:5TATe] ON | OFF
:POLarity NORMal | iNVerted

:50URce2:MARKer1i2|3[:FSWeep]

The commands for the markers with the LF freguency sweep {Frequency SWeep) are under this
node. Keyword [:FSWeep} can also be omitted, then the command conforms fo SCP1 reguiation
(see examples).

:SOURce2:MARKer1{2{3{:FSWeep]: AOFF

The command switches off ali LF frequency markers. This command triggers an event, thus is
has no "RST value and no query form.

Example: : SOURZ : MARK : ACFF

:SOURce2:MARKer1| 23] :FSWeep]:FREQuency 0.1 Hz io 1 MHz
The command sels the marker selacted by the numeric suffix at MARKer to the frequency

indicated. *RST value for MARKT: 100kHzZ
MARK2: 10kHz
Example: : SOURZ : MARK] : FREQ 9000 MARK3: 1kHz

:SOURce2:MARKer1|2|3[:FSWeep][:STATe] ON | OFF
The command switches on or off the marker selected by the numeric suffix at MARKer,
Example: SOURZ :MARKI : §STAT ON "RST value is OFF

:SOURce2:MARKer1i213:POLarity NORMal | INVerted
The command specifies the polarity of the marker signal as follows:

NORMal When running through the marker condition, TTL level is applied at the marker
output, otherwise 0 V.

iNVers When running through the marker condition, 0 V is applied at the marker output,
otherwise TTL level. *RST vaiue is NORM
Exampie: {BOURZ MARKL  FOL TNV
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3.5.12.3 SOURce2:SWEep-Subsystem

Thig subsystem contains the commands to check the LF sweep of SOURce2. Sweeps are triggered on

principle.
Command Parameter Default | Remark
Unit
*SOURce2 Option SM-B2
:SWEep
:BTiMe NORMal | LONG
[:FREQuency}
‘DWEL] 1msicts s
‘MODE AUTO | MANuat | STEP
:POINts Number
SPACing LINear | LOGarithmic
STEP
{:LiNear] 0 to 500 kHz Hz
1. OGarithmic 0.0t PCT 0 58 PCT PCT

:SOURce2:SWEep:BTiMe NORMal | LONG

The command sets the blank ime (Biank TlMe) of the sweep. The setting is valid for all sweeps,
Le., also for BF sweeps

NORMal Blank time as short as possible.

LONG Blank time long enough to permit an X/Y recorder to return to 0.

Example: :SOURZ < SWE: BTIM LONG *RST value is NORM
:SOURce2:SWEep

The commands to set the frequency sweeps are under this node. Keyword [[FREQuency] can be
omiited. Then the commands are SCPl-compatible unigss stated otherwise {see examples}.

:SOURce2:SWEepl:FREQuency:DWELlI 1msiois
The command sets the time per frequency siep (dwell).
Exampie: : 3OURZ : SWE:DWEL 20ms *RST value is 15ms

:50URce2:SWEep[:FREQuencyL:MODE AUTO | MANual | STEP
The command specifies the run of the sweep,
AUTCOEach trigger triggers exactly one entire sweep cycle.

STEP Each trigger triggers cnly one sweep siep (single-siep mode). The frequency
increases by the value indicated under : 80URce? : SWEep
Example: {SOURZ: SWE  MODE AUTO *RST value is AUTO
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:SOURce2:SWEep[:FREQuency]:POINts Number

The command determines the number of steps in a sweep. Instead of this command, commands
:800Rce?  FREQUency : STEP: LiNear and :30URce? :FREQuency:STEP:LOGarithmic
should be used, as :S0URce?:SWEep:FREQuency: POINcs has been adapted to the
instrument characteristics in comparison o the SCP command. The value of POINts depends on
SPAN and STEP according to the following formulas.

The foliowing is frue of linear sweeps : POINts = SPAN / STEP:LIN + 1
The following is true of logarithmic sweeps and STARt < STOP:
POINis = {{log STOP iog STARt} / log STERP:LOG) + 1

Two independent POINts values are used for SPACing LOG and SPACing LIN. That is to say,
before POINts is changed, SPACing must be set correctly. A change of POINts causes an
adaption of STEP, but not of STARL, STOP and SPAN.

Example: (QOURZ 1 SWEPOTN 50

:S0OURce2:SWEep[:FREQuency]:SPACIng LiNear | LOGarithmic
The command selects whether the steps have Bnear or logarithmic spacings.
Example: : 30URZ : SWE : SPAC LOG *RST value is LiNear

:SOURce2:SWEep[:FREQuency]:STEP

The commands to set the step width with linear and logarithmic sweeps are under this node. The
settings of STEP:LIN and STEP:L.OG are independent of each other.

:SOURce2:SWEep[:FREQuency:STEP[:LiNear] 0 to 500 kHz

The command sets the step width with the linear sweep. If STEP:LINear is changed, the value of
POINts valid for SPACIng:LINear also changes according 10 the formula indicated under POINts.
A change of SPAN does not cause a change of STEP:LiNear. Keyword [:LiNecar] can be omitled,
then the command conforms to SCPI regulation (ses exampie)

Example: 'SOUR2 : SWE: STEP 10kHz "RST value is 1 kHz

:SOURce2:SWEep[:FREQuency]|:STEP:LOGarithmic 0.01 1o 50PCT

The command indicates the step width factor for iogarithmic sweeps. The next frequency vaiue of
a sweep is calculated according o (if STARt < STOP) : '

new frequency = prior frequency + STEP:LOG x prior frequency

Thus STEP:LOG indicates the fraction of the prior frequency by which this is increased for the
next sweep step. Usually STEP:LOG is indicated in percent, with the suffix PCT having to be
used explicitly. if STEP:LOG is changed, the vaiue of POINts valid for SPACing:L.OGarithmic also
changes according to the formuia stated unde

Example: {BOURZ : SWE: STEP : LOG SPOT "RST valueis 1 PCT
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3.5.13 STATus-System

This system contains the commands for the status reporting system {c.f. Section "Status Reporting
System™). *RST has no influence on the status registers. '

Command Parameter Default Remark
Unit

:STATus
:OPERation
[ EVEN1}? Query only
(CONDition? Query only
:PTRansition 0 to 32767
:NTRansition 0to 32767
:ENABle 0to 32767
‘PRESet No query
:QUEStionable
[:EVENY? : Query only
:CONDition? Query only
:PTHansition G0 32767
‘NTRansition O1o 32767
ENARIe 1o 32767
QUEIe

NEXT]? Query only

*STATus:OPERation
The commands for the 8TATus:QPERation register are under this node.

:STATus:OPERation[:EVENt]?

The command queries the content of the EVENt part of the STATus:OPERation register. In
reading ouf, the content of the EVEN part is deleted.

Example: :STAT:OPER:EVEN? Response: 17

:STATus:OPERation:CONDition?

The command queries the content of the CONDition part of the STATus:OPERation register. In
reading out, the content of the GONDition part is not deleted. The value returned directly reflects
the current hardware state.

Example: :STAT : OPER: COND? Response: 1

:STATus:OPERation:PTRansition 0 to 32767

The command (Positive TRansition) sets the edge detectors of all bits of the STATus:OPERation
register from 0 to1 for the transitions of the CONDition bits.

Exampie: :STAT:QPER:PTR 32767

STATus:OPERation:NTRansition 0o 32767

The command {Negative TRansition) sets the ecge detectors of all bite of the STATus:CPERation
register from 1 to O far the transitiens of the CONDition bit.

Example: (STATOPER:NTR (O
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:STATus:OPERation:ENABle 0to 32767

The command sets the bits of the ENABIe register. This register selectively enables the individual
avents of the appropriate status event register for the sum bi in the status byte.

Example: (3TAT:OPER:ENAE 1

:STATus:PRESet

The command resets the edge detectors and ENABle parts of all registers to a defined value, Al
PTRansition parts are set to FFFFh, i.e., all transitions from 0 to 1 are detected. All NTRansition
parts are set to 0, L.e., a transition from 1 to 0 in a2 CONDition bit is not detected. The ENABle
parts of STATus:OPERation and STATus:QUEStionable are set to 0, i.e., all events in these
registers are not passed on.

Example: :8TAT:PRES

:STATus:QUEStionable
The commands for the STATus:QUESHonable register are under this node.

:STATus:QUEStionable[:EVENt]?

The command queries the content of the EVEN! part of the STATus:QUEStonable register. In
reading out, the content of the EVENE part is deleted.

Example: :3TAT: QUES :EVEN? Response: 1

:STATus:QUEStionable:CONDition?

The command queries the content of the CONDition part of the STATus:QUEStionable register.
fn reading out, the content of the CONDition part is not deleted.

Example: :STAT: QUES : COND? Response: 2

STATus:QUEStionable:PTRansition 0 to 327675 TATus:QUEStionabie:PTHansition8 io

The command (Positive THansition) seis the edge detectors of all bits of the
STATus:QUEStionabie register from 0 to 1 for fransitions of the CONDition bit,

Example: :STAT:QUES:PTR 32767

STATus:QUESHonable:NTRansition 0 to 32787

The command (Negative TRansition) sets the edge detectors of alf bits of the
STATus:QUESHonable register from 1 to 0 for transitions of the CONDition bit.

Exampis: :8TAT : QUES NTR 0

:8TATus:QUEStichable:ENABIe 0 to 32767

The command sets the bits of the ENABIe part of the STATus:QUEStionable register. This pant
selectively enables the individual events of the appropriate EVENt part for the sum bit in the
status byte

Example: i STAT:QUES:ENAR 1

:5TATus:QUEue [INEXT]?

The command gueries the entry that has been in the error gueue for the longest time and thus
deletes it. Positive error numbers denote errors specific of the instrument, negative error numbers
error messages specitied by SCPI {see annex B). If the error queue is empty, 8, "No error”, is
refurned. The command is identical 1o SYSTem :ERRor?

Example: STATus : QUEue : NEXT? Response: -221, "Settings conflict™
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3.5.14 SYSTem-Systern

In this system, a number of commands for general functions which are not immediately related to signal

generation, are combined.

Command Parameter Defauht Remark
unit
BYSTem
:BEEPer
STATe ON | OFF
COMMunicate
‘GHB
LYERminator EOI | STANdard
[:SELF]
:ADDRess 01030
:SDATA
BAUD 1200 | 2400 | 4800 | 9660 | 18200 | 38400 | 57600 |
115200
:SERial
:CONYrel
:RTS ON | IBFull | RFR
:BALD 1200 | 2406 | 4800 | 960G | 19200 | 38400 | 57600 |
115200
‘PACE KON | NONE
:ERRor? Query only
KLOCk ON | OFF
MODE FiXed | MSEQuence
MSEGuence
:CATalog? Cluery only
‘BElLete “Mame of sequence”
:ALL
DWEL} 56 ms to 60 s {50 ms to 60 s} s
(FREE?
:MODE AUTO | STEP
{:RCL} 1 to 50 {1 to 50}
POINE? Query only
:SELect “Name of sequence”
PHESet No gquery
PROTect
[:5TATe} ON | OFF , password
‘SECurity
[:STATe] ON | OFF
SERRor? CQuery only
VERSion? Ciuery only
‘ESAVe 10 1000 SMIGI03A / SM-B50
“5REStore 1 1o 1000 SMIQH3A / SM-B5G
! <least significant byte> «most significant byte> SWMIQD3A / SM-BBOD
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5YSTem:BEEPer:STATe ON|OFF

This node contains the commands to set the beeper fitted. *RST value is OFF
Exampie: :8YST:BEEP:STAT OFF

:8YSTem:COMMunicaie:GPIB
The commands 1o check the IEC bus are under this node (GPIB = General Purpose Interface
Bus)

:8YSTem:COMMunicate:GPIB.LTERminator 0| | STANdard
The command activates the delimiter identification mode,

EQH only signs transmitted with the circuit message EOI are identified. The EOI mode
is particularly suitable for binary block transmission where an arbitrary sign not
representing a delimiter could accidentally have the value LF

STANdard LF (with or without EOI) is identified as a delimiter as well.
Example: (SYST COMM: GPIB:LTER EOI *RST value is STAN

:SYSTem:COMMunicate:GPIB[:SELF]:ADDRess 1 10 30
The command sets the IEC bus instrument address. *RST vajue is 28
Example: (8YST:COMM: GPIR:ADDR 1

:SYSTem:COMMunicate:SDATa:;:BAUD 1200} 2400] 4800} 96001 19200} 38400} 57600} 115200

The commands sets the baud rate for the asynchronous data {connector SERDATA} for digital
modulation and digital standards.. *RST has no influence on this parameter.

Exampla: (8YST:COMM: SDAR: BAUD 1200 *RST value is 8600

SYSTem:COMMunicate:SERial

The command to set the serial interface are under this node. The data format is fixedly setio 8
data bits, no parity and 1 stop bit. These values cannot be changed. The device represents a DTE
(Data Terminal Equipment) in relation to the serial interface. Therefore the the controller must be
connected via a G-modem.

:5YSTem:COMMunicate:SERiai:BAUD  1200] 2400] 4800} 9600] 18200 38400} 57600] 115200

The commands sets the baud rate for both the transmit and the receive direction. *RST has no
influence on this parameter.

Example: ¢ SYST:COMM: SER: BAUD 1200 *RST value is 8600

SYSTem:COMMunicate:SERial:CONTrol:RTS ON | IBFull | RFR
he commands sets the hardware handshake. *BST has no influence on this parameter.
ON interface line RTS is always active.

IBFult | RFR  Input Butfer Fult | Ready For Receiving. Interface line RTS remains active as long
as the insfrument is ready to receive data

Example: :SYST:COMM: SER: CONT RTS ON *RST value is RFR
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:SYSTem:COMMunicate:SERial:PACE XON | NCNE
The command sets the software handshake. “RST has no influnence on this parameter.

XON Software handshake using the ASCH codes 11h (XON) and 13h (XGFF).
Note: This mode is not recommended for binary data and for baud rates above
9600 bauds.
NONE No software handshake.
Example: 1 SYST:UCOMM: SER: PACE NONE *RST vaiue is NONE

:S5YSTem:ERRor?

The command gueries the entry that has been in the error cueue for the longest time. Positive
error pumbers denote errcrs specific of the mstrument, negative error numbers denocie error
messages specified by SCPI {see annex B}, If the error queus is empty, 0, "No error”, is returned,
The command is identical t0 STATus : QUBue : NEXT?

Example: :5Y5T:ERR? Response: -221, "Settings conflict"

:SYSTem:KLOCk ON|OFF

The command {Keyboard LOCk) disables the keyhoard of the SMIQ including the [LOCAL] key or
enables it again {OFF).

Caution; I :8YSTem:SECurily is ON, the keyboard cannot be enabled, i.e., :5YSTemKLOCk
QFF is not accepted. If the disabling of the command is released by swiiching over
o :SYSTermSECunty OFF, data wilf be lost.

Example: {5YST:KLOC ON ' *RST value is OFF

:8YSTem:MODE FlXed | MSEQence
The command sets the operating mode of the instrument.

FiXad The overall instrument state can only be switched over using *RCL.

MSEQuence The instrument successively seis the instrument states indicated under
' 8YSTem: MSEQuence : RCL. *RST value is FIXed

Exampie: (SYST:MODE FPIX

SYSTerm: MSEQuence

This node follows the SOURce:LIST system, It can manage several memory sequences which
each consist of a list of instrument state numbers and a time lst. If :38Y8Tem: MODE is swifched
to MSEQuence, the instrument states stated in the list selected are set sticcessively for the time
stated in the time list in each case.

SYSTem:MSEQuence:CATalog?

The command queries the memory sequences available. it returns a list, the enides are
separated by means of commas.

Example: (BYBT  M3EQ:CATY Hesponse: "sSEQl®, "DEMO", VSEQA™

www.valuettonies.com 3130 E6



SMIG SYSTem

:SYSTem:MSEGuence:DELete "Name of sequence”
The command deletes the memory sequence indicated.
Example: L SYST:MEEQ:DEL "SEQL™

:SYSTem:MSEQuence:DELete: ALL

The command deletes all memory sequences. The memory-sequence mode must be switched
off as a selected sequence cannot be deleted {SYSTem:MODE FIXed).

Example: CSYST:MSEQ:DEL:ALL

SYSTem:MSEQuence:DWELY 50 ms to 60 s{,50 ms io 80 s}

For the memory sequence which has currently been selected, the command transmits a list
indicating the time for which an instrument setting is "held” in each case before the instrument
proceeds 1o the next setting. ¥ DWELI indicates only one parameter, every item of the instrument
siaie list is set for the same, indicated time. Lists are not influenced by "RST.

Example: (SYST:MIEQ:DWEL 1s

SYSTen:MSEQuence:FREE?

The command queries the space available for mermory sequences. K returns two values. The first
value indicates the space still vacant, the second the space already occupied.

Example: P 8YST:MSEQ:FREE? Response: 20, 234

:SYSTem:MSEQuence:MODE AUTO | STEP
The command indicates in which way the memory sequence is to be processed (by analogy with
: 30URce : SWEep : MODE) .
AUTOEach trigger event triggers a complete cycle of the memory sequence selected with
automatic restart at the beginning.
STEP Each trigger event only triggers one step in pracessing the memory sequence.
Example: (SYSTMSEQ:MODE AUTO *RST value is AUTC

SYSTem:MSEQuence[:RCL] 11050 {1 10 50}

The command transmits the list of the instrument states to be assumed successively, The list
contains integers denoting the states stored by means of *SAV. These instrument states are set
successively using a simuiated *RCL {thus the name of the list). The length of the list is not
fimited, The values of the list are batween 1 and 50 {number of memory iocations to be called).
Lists are not influenced by *RST.

Examgple: (SYETIMSEG I RCT 30, 31, 32 ,32 .32, 33

BYSTem:MSEQuence[:RCL]:POINts?

The command queries the length of the RCL list selected. The RCL list is user-defined and of
variable length. The maximal length of the list can be queried by means of
: 3YSTem : MSEQence : FREE? {addition of the two values)..

Example: :3YST:MSEQ:RCL:POIN? Response: 17
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SYSTem:MSEQuence:SELect "Name of sequance”

The command selects a memory sequence, The name of the sequence may be an arbitrary
character string of up to 7 letters. i there is no memaory sequence of the name indicated, the
command creatss it, L.e., this command can be used to generats new lists.

Example: (8YST:MEEQ: 8EL “SEQA"

8YSTem PRESet

The command triggers an instrument reset. It has the same effect as the RESET key of the
manyal control or as command "R8T. This command triggers an event and hence bas no *RST
value.

Example: i SYST:FRES

:8YSTem:PROTect1|23

The commands ¢ disable certain instrurment functions are under this node. A list of the functions
concerned can be found in the manual control (Section Password Input With Protected
Functions). There are three protection fevels which are differentialed by means of a suffix after
PROTect. *RST has no effects on the disabling/enabling of the instrument functions.

SYSTem:PROTect12|3 {:STATe] ON | OFF, password

The command swilches a protection level on or off. The passwords are 8-digit numbers. They are
fixedly stored in the firmware. The password for the first level is 123456.

ON disables the functions belonging to this protection level. A password need not be
indicated.

OFF deactivates the disabling again if the correct password is indicated. Otherwise an
error -224, "lllegal parameter value" is gensrated and STATe remains ON.

Example: :SYST:PROT1:8TAT OFF, 123456

SYSTem:SECurity
The commands setting the security characieristics of the instrument are under this node.

BYSTem:SECurity[:STATe] ON|OFF

The command swilches the securily state on or off. The command is not influenced by *RST and
*RCL.

ON The following commands ¢anngt be executed:
:DISPlay RNNotation:ALL ON
:DISPlay:aNNotation:FREQ ON
:DISPlay:ANNotation: AMPLitude ON
:8YSTem: KLOCk OFF

OFF In the transition from ON to OFF aill data existing in the instrument except for the
calibrating data are deleted, especially all staius registers, all instrument states and
all lists,

Example: 8YST: SEC:STAT ON
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:8YSTem:SERRor?

Thizs command returns a list of all errors existing at the point of time of the query. This list
corresponds to the indication on the ERROR page with manual control (¢f. Section Error

Messages).

Example: :8YST: SERR?

Hesponse: ~221, "Settings conflict®, 153, *"Input voltage out cof range”
:8YSTem:VERSion?

The command returng the SCPI version number the instrument acis in agcordance with. This
command is a guery and thus has no *RST value.

Example: (SYST:VERS? Response: 1994.¢

The following commands are is only valid in conjuction with model SMIQO3A or option SMIQBS50 (see
aiso Section ‘Fast Restore Mode’).

:SYSTem:SSAVe 1...1000
This command saves the current device setting at the memory location indicated.

:SYSTem:SREStore 1...1000
This command loads & device status that was siored using the : 3YSTenm: 35AVe command
(RESTORE). One of 1000 avallable memory iocations is selected by entering a numeral.

! cieast significant byte» <most significant byte»
This command has the same effect as the: s¥STem: SREStore command. The getting time
however is 300 ps less. it is optimized for highest speed and does not comply with the SCPI
syntax regulations. Exactly 3 bytes are transmitted including the + '+ (which is the identifier of
this cormmand). With the last byte, EOI has to be activated as delimiter.
The memory location is binary-coded in the 2 bytes indicated.
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3.5.15 TEST-System

This system contains the commands 0 execute the selftest routines (RAM?, ROM? and BATTery?) as
well as to directly manipulate the hardware modules ((TEST:DiRect). The selftests return a "0° i the test
has been execuied successfully, otherwise a value unequal fo "¢". All commands of this system do not
have an *RST value.

Caution: The commands under node :TEST:DiRect directly act on the respective hardware module
circumventing any security mechanisms. They are provided for service purposes and
should not be used by the user. improper use of the commands may damage the module.

Command Parameter Default Hemark
Unkt
TEST
:HRect
ATTC Subaddress, hex data siring
DGEN Subaddress, hex data string
DSYNOMUX Subaddress, hex data string
DSYNIMUX Subaddress, hex data string
:FMOD Subaddress, hex data string
FSIMIM Subaddress, hex data string
FSIM2M Subaddress, hex data string
HQCON Subaddress, hex data string
AQMOD Subaddress, hex daia string
MCOD Subaddress, hex data siring
:REFSS Subaddress, hex data string
(ROSC Subaddress, hex data string
1SUM Subaddress, hex data string
FSIM? Query only
RAM? Quary only
:ROM? Query only
iBAT Fery
[-H AN Query only
DGEN? Query only

TEST:DiRect

This node contains the commands directly acting on the respective hardware rmodule
circumventing any security mechanisms. The commands under this node have no short form.

[ TEST:DIRect:ATTC Subaddress, hex data string

The command directly acts on modute ATTC. A subaddress (0 or 1) must be indicated as a
parameter. The data are indicated as a <string> (i.e., an ASCIl character siring enclosed in
quotation marks) representing hexadecimal numbers. Thus characiers 010 9 A to F may occur in
the character sfring.

Exampie: MEST:DIR:ATTC O, “OC10AFIER®

Query: TEST:BIR:ATTC? O
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:TEST:DIRect:DGEN Subaddress, hex data string
The command acts on module DGEN. (¢f. : TEST:DIR:ATTC)

:TEST:DIRect:DSYNOMUX Subaddress, hex data string

The command acis on modiude DSYN. {¢f. ' TEST:DIRATTC)

TEST:DIRect:DSYNTMUX Subaddress, hex data string
The command acts on module DSYN. (¢f. :TEST:DIR:ATTIC)

TEST:DIRect:FMOD  Subaddress, hex data string
The command acts on module FMOD. (¢f. : TEST:DIR:ATTC)

[TEST:DIRect:FSIMIM Subaddress, hex data string
The cormmand acts on module FSIMIM (cf. : TEST: DIR:ATTC)

TEST:DIRect:FSIM2M  Subaddress, hex data string
The command acts on module FSIM2M (cf. 1 TEST  DIR:ATTC)

;TEST:DIRect:iIQMOD Subaddress, hex data string
The command acts on module KAMOD. {¢f. : TEST:DIR: ATTC)

TEST:DIRect:iQCON Subaddress, hex daia string
The command acts on module IQCON, (¢f. : TEST:DIR:ATTC)

TEST:DRect:REFSS Subaddress, hex data siring

The command acts on module REFSS. (cf.  (TEST:DIR:ATIC)

TEST:DIRect:ROSC Subaddress, hex data string
The command acts on module RGSC. (¢f. (TEST:DIR:ATTC)

'TEST:DiRect:SUM  Sub address, hex data string
The command acts on module SUM. {¢f. :TRST:DIR:ATIC)

' TEST:FSIM Subaddress, hex data siring

The command triggers a test of the Fading Simulator.

'TEST:RAM?
The command triggers a test of the RAM.

TEST:ROM?
The command triggers a test of the EPROM.

:TEST:BATTery[:RAM]?
The command triggers a test of the RAM batiery voitage. The voltage should be atleast 2.5 V.

TEST:BATTery:DGEN?
The command triggers a test of the battery voltage of the data generator.
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3.5.16  TRIGger-System

The TRiGger system contains the commands t0 select the trigger source and to configure the external
rigger socket, The suffix is only important for the SWEEP subsystem:

TRIGgert = RF generator

TRIGger2 = LFGEN

The trigger system of the SMIQ is a simpiified implementation of the SCP! trigger systern. Compared 1o
SCPI, the TRIGger system shows the following differences:

- No INITiate command, the instrument pehaves as if INITiate:CONTinuous ON was set.
~ There are several subsystems denocting the different parts of the instrument under TRIGger (SWEep,
LiST, MSEQuence).

Further commands as to the irigger system of the SMIQ ¢an be found in the ABOR! system.

Command Parameter Default Remark
Unit
- TRIGger1|2
[:SWEep}
[:IMMediate] fio query
:BOURce SINGle | EXTernal | AUTO
LIST
o query
{:IMMediate]
:S0OURCce SINGle | EXTernal | AUTO
“MSEQuence no query
{iMMediate]
BOURce SINGle | EXTernal | AUTO
‘SLOPe PUSItive | NEGative

TRIGger1[2[:SWEep]

All commands 1o trigger a sweep are under this node. The seftings here act on level and
frequency sweens for RF generator (TRIG1) and LF genarator (TRIG2).

:TRIGger1|2[:SWEep][:IMMediate]
The command immediately starts a sweep. Which sweep is executed depends on the respective
MODE setling, 2.0. :SOURce:FREQuency:MODE SWEep. [he command corresponds to

manuat-control command EXECUTE SINGLE SWEEP. This command triggers an event and thus
has no *R8T valiue.

Example: (TRIG: SWE: IMM

TRIGger1{2[:SWEep]:SOURce AUTO | SINGle | EXTernal

The command specifies the trigger source. The naming of the parameters directly corresponds to
the different settings with manuat control. SCP1 uses other designations for the parameters the
instrument accepis as weil. These designations are o be preferred if compatibility is important.
The following table provides an overview.
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SMIG designation SCH designation Command with manual control
AUTO IMMediate MODE AUTO
SINGle BUS MODE SINGLE or STEP
£XTernal EXTernal MODE EXT TRIG SINGLE or EXT TRIG STEP
AUTO The trigger is free-running, i.e., the trigger requirement is permanently met. As

so0n as a sweep has been terminated, the next one is started.

SINGle Triggering is effected by means of IEC-bus commands :TRIGger:SWEep
IMMediate of *TRG. I : SCURce: SWEep:MODE is set {o STEP, a step, in the
case of the AUTO setting a compiete sweep, is executed.

EXTernal Triggering is effected from outside via the EXT.TRIG. socket or by the GET
command via IEC/IEEE-bus {see annex A). The action triggered depends on the
setting of the sweep mode as in the case of SINGle.

Example: : TRIG: SWE: SOUR AUTO *RST value is SINGle

[TRiGger:LIST

This node containg all commands to trigger a list in the LIST mode.

:TRIGger:LIST{:IMMediate]

The command immediately staris the processing of a fist of the LIST mode. it corresponds to
command EXECUTE SINGLE MODE of the manual control in the LIST menu, This command is
an avent and thus has no "RST value.

Example: ;TRIG:LIST: IMM

TRIGger1[2:LIST:SOURce AUTO | SINGle | EXTernal | HOP

The commandg specifies the trigger source. The naming of the parameters corresponds to the one
with sweep mode. SCPI uses other designations for the parameters the instrument accepis as
well. These designations are to be preferred if compatibility is important. The following table

provides an overview:
SMIQ designation SCPI designation Command with manual control
AUTO IMMediate MODE AUTO
SINGIs BUS MODE SINGLE or STEP
EXTernal EXTernal MODE EXT TRIG SINGLE or EXT TRIG STEP
HOP MCDE HOP
AUTO The trigger is free-running, i.e., the trigger condition is permanently fulfilled. As

soon as the list selected has been finished in the LIST mode, it is started anew.

SINGle Triggering is executed by means of IEC-bus command :TRIGgerLIST IMM. The
list is exacutad once.

EXTernal Triggering is carried out from outside via the EXT.TRIG. socket or by the GET
command via IEC/IEEE-bus {see annex A}. The list is executed once

HCP Triggering is carried out from inside via control list (HOP bit is set; option SMIQB11
data generator), Oniy with LIsT :MODE STEP.

Example: (TRIG:LIST:SOUR AUTO *RST value is SINGle
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:TRIGger:MSEQuence

This node contains ali commands {o {rigger a memary sequence. The commands are only valid
for TRIGger1.

:TRIGger:MSEQuence[:IMMediate]

The command immediately staris a memory seguence. [t corresponds to the EXECUTE SINGLE
MODE command of the manual control in the MEMORY SEQUENCE menu. This command is an
event and thus has no *RST value.

Example: (TRIG:MEEQ: IMM

:TRiGger:MSEQuence:SOURce AUTO | SINGIe | EXTernal
The co mmand specifies the trigger source (¢f. : TRIGger: SWEep : 50URce}
Example: :TRIG:MSED: SOUR AUTO *RST vaiue is SINGle

:TRIGger:SL.OPe POSitive | NEGative
The command indicates whether the external frigger input only responds to the pesitive, the
negative or to both edges of the trigger signal. The command acts on TRIGger:SWhep,
TRIGger:LIST and TRIGger:MSEQuence. The pulse generator has an own trigger input and
thus also an own SLOPe command. *RST value is POSitiv
Examople: :TRIG: SLOP NEG
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3.5.17 UNIT-System

This systern containg the commands specifying which units are valid if no unit is indicated in a
command. These settings are valid for the entire instrument.

Commancd Parameter Default Hemark
Unit
(UNIT
:ANGle DEGRee| DEGree | RADIan
POWer DBM | DBW | DEMW [ DBUW | DBV | DBMY | DBUV Y

:UNIT:ANGLe DEGRee | DEGree | RADian
The command indicates the unit for angles.
Exampie: :UNIT;ANGL DEGR

*RST vaiue is RADian

LUNIT:POWer DBEM | DBW | DBMW | DBUW | DBV | DBMV | DBUV |V
The command indicates the unit for power.
Example: JUNIT POW W

*RST value is DBM
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3.6 Instrument Model and Command Processing

The instrument mode! shown in Fig. 3-2 has been made viewed from the standpoint of the servicing of
IEC-bus commands, The individual components work independently of each other and simultaneously.
They communicate by means of so-calied "messages”.

i
input unit with ‘
input buffer

v

Command
recognition

v

‘ Data set B
- | ‘ Status reporting

instrument system
hardware

v

" Output unit with
IEC bus output buffer

IEC bus —®

oy

Fig. 3-2 tnstrument model in the case of remote control by means of the 1EC bus

3.6.1 Input Unit

The input unit receives commands character by character from the IEC bus and collects them in the
input buffer. The input buffer has a size of 1024 characters. The input unit sends a message to the
command recogniion as soon as the input buffer is full or as soon as it receives a delimiter,
<PROGRAM MESSAGE TERMINATOR>, as defined in IEEE 488.2, or the interface message DCL.

If the input buffer is full, the IEC-bus traffic is stopped and the data received up to then are processed.
Subsequently the [EC-bus iraffic is coniinued. If, however, the buffer is not yet full when receiving the
delimiter, the inpui unit can already receive the next command during command recognition and
execution. The receipt of a DCL clears the input buffer and immediately initiates a message to the
command recognition.
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3.6.2 Command Recognition

The command recognition analyses the data received from the input unit. It proceeds in the order in
which it receives the daia. Oniy a DCL is serviced with priority, a GET (Group Execute Trigger), e.g., is
only executed after the commands received before as well. Each recognized command is immediately
transferred to the data set but without being executed there at once.

Syntactical errors in the command are recognized here and suppilied 1o the status reporting system. The
rest of a command line after a syntax error is analyzed further if possible and serviced.

If the command recognition recognizes a delimiter or a DCL, it requests the data set to set the
commands in the instrument hardware as well now. Subsequently it is immediately prepared to process
commands again. This means for the command servicing that further commands can already be
serviced while the hardware is still being set ("overiapping execution”).

3.6.3 Data Set and Instrument Hardware

Here the expression “instrument hardware” denotes the part of the instrument fulfilling the actual
instrument function - signal generation, measurement etc. The controller is not included.

The data set is a detailed reproduction of the instrument hardware in the software.

IEC-bus setting commands lead to an alieration in the data sel. The data set management enters the
new values (e.9. frequency} into the data set, however, only passes them on to the hardware when
requested by the command recognition. As this is always only effected at the end of a cormand line,
the order of the setling commands in the command line is not relevan.

The data are only checked for their compatlibility arnong each other and with the instrument hardware
immediately before they are transmitted {o the instrument hardware. If the detection is made that an
execution is not possible, an "execution error” is signaled to the status reporting system. All alterations
of the data setl are canceled, the instrument hardware is not reset. Due to the delayed checking and
hardware sefting, however, it is permissible to set impermissible instrument states within one command
line for a short period of time without this ieading to an error message {example: simuitaneocus aclivation
of FM and PM). At the end of the command line, however, a permissible instrument state must have
been reached again.

Before passing on the data to the hardware, the seitling bit in the STATus:OPERation register is set.
The hardware exacules the settings and resets the bit again as soon as the new state has setfled. This
fact can be used to synchronize command senvicing.

IEC-bus queries induce the data set management 1o send the desired data 1o the cutput unit.

3.6.4 Status Reporting System

The staius reporiing system collects information on the instrument state and makes it availabie o the
output unit on request. The exact siructure and function are described in the next section.
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3.6.5 Output Unit

The output unit collects the information requested by the conirolier, which it receives from the data set
management. It processes it according to the SCPI rules and makes i available in the output buffer.
The oulput buffer has a size of 1024 characiers. If the information requested is longer, i is made
availabie "in portions" without this being recognized by the controller.

if the instrumenti is addressed as a talker without the output buffer containing data or awaiting data fram
the data set management, the ouiput unit sends error message "Query UNTERMINATED" {o the status
reporting system. No data are sent on the [EC bus, the controller wails unti it has reached its time limit.
This behavior is specified by SCPI.

3.6.6 Command Sequence and Command Synchronization

What has been said above makes clear that all commands can potentially be carried out overlapping.
Equally, setting commands within one command fne are not absolutely serviced in the order in which
they have been received.

In order to make sure that commands are actually carried out in a certain order, each command must
be sent in a separate command linte, that is 1o say, with a separate IBWRT()-call.

{n order to prevent an overlapping execution of commands, one of commands “OPC, "OPC? or "WAI
must be used. All three commands cause a ¢ertain action only to be carried out after the harcdware has
been set and has setfled. By a suitable programming, the controller can be forced to wait for the
respective action to oceur (cf, table 3-3).

Table 3-3 Synchronization with *OPC, *OPC? and *“WAI

Com- Action after the hardware has seitled Programming the coniroller
mand
*OPC Sefting the operation-compiate bit in the ESR - Sstting bit 0 in the ESE

- Sefting bit 5 in the SRE
- Waiting for service request {SRQ)

*OPC? Writing a "1” into the output buffer Addressing the instrument as a taliker
WA The next command is executed only after Sending the nexi command

having processed all of the preceeding

commands.

An example as to command synchronization can be found in annex D "Program Examples”.
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3.7 Status Reporting System

The status reporting system (cf. Fig. 3-4} stores all information on the present operating state of the
instrument, e.g. that the instrument presently carries out an AUTORANGE and on errors which have
occurred. This information is stored in the staius regisiers and in the error queue. The status registers
and the error queue can be queried via IEC bus,

The information is of a hierarchical structure. The register status byte {(STB) defined in IEEE 488.2 and
its associated mask register service request enable (SRE) form the uppermost level. The STB receives
its information from the standard event status register {(ESR) which is aiso defined in |EEE 488.2 with
the associated mask regisier standard event status enable (ESE) and regisiers STATus:OPERation and
STATus:QUEStonable which are defined by SCPI and contain detailed information on the instrument.

The IST flag ("individual STatus") and the paraliel poli enable register (PPE) allocated 1o it are also part
of the status reporting system. The IST flag, like the SRQ, ¢ombines the entire instrument status in a
single bit. The PPE {ulfills an analog function for the IST flag as the SRE for the service request.

The output buffer contains the messages the instrument returng 1o the controller. it is not part of the
status reporting system but determines the value of the MAV bit in the STB and thus is representsd in
Fig. 3-4.

3.71 Structure of an SCPI Status Register

Each SCPI register consists of § parts which each have a width of 16 bits and have different functions
(cf. Fig. 3-3). The individual bits are independent of each other, i.e. each hardware status is assigned a
bit number which is valid for all five parts. For example, bit 3 of the STATus:OPERation register is
assigned to the hardware status “wait for trigger” in all five parts. Bit 15 (the most significant bit} is set to
zero for all parts. Thus the contents of the register paris can be processed by the controlier as positive
integer.

[

[

YYYY
15141382 | FTHansifionpat [3i2}1(0
514 13 2| NTRansitionpart | 3]2]1]0
VVV‘L YYVYY
!15[;4{:3112] EVEN part Fa F l1 Eo ‘
YVVY \AAAS 10 higher-order register
4 & & % & & & & B & & & B K & & ) i
AAA;|A AAAﬂ\ D Sum bit & = fogical ANC
BN . )
hshafsliz| ENABEepat 32 4 0l i) =logical OR
NSNS S W of all bils

Fig. 3-3 The status -register model
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CONDition part

PTRansition part

NTRansition part

EVENt part

ENABIle part

Sum bit

The CONDition part is directly written into by the hardware or the sum bit of
the next iower register. lis contents reflects the current instrument status, This
register part can only be read, but not written into or cleared. its contents is
not affected Dy reading.

The Positive-TRansition part acts as an edge detector. When a bit of the
CONDition part is changed from 0 fo 1, the asscciated PTR bit decides
whether the EVENt bitis set to 1.

PTR bit =1: the EVEN! bit is sel.

PTR bit =0; the EVENI bit is not set.

This part can be written into and read at will. lis conients is not affected by
reading.

The Negative-TRansition part also acts as an edge detector. When a bit of the
CONDition part is changed from 1 to 0, the associated NTR bit decides
whether the EVENt bit is set o 1.

NTR bit =1: the EVENI bit is set.

NTR bit =0: the EVEN bit is not set.

This part can be written into and read at will. lis contents is not affected by
reading.

With these two edge register parts the user can define which state trangition of
the cendition pari {none, G 1o 1, 1 10 O or boih} is stored in the EVENt part.

The EVEN! part indicates whether an event has occurred since the last
reading, it is the "memory" of the condition part. # only indicates events
passed on by the edge filters. i is permanently updated by the instrument.
This part can only be read by the user. During reading, its contents is set {0
zero. In linguistic usage this part is often equated with the entire register.

The ENABIe part determines whether the associated EVENE bit contributes to

the sum bit {cf. below). Each bit of the EVENt part is ANDed with the

associated ENABle bit (symbol '&’). The resulls of all logical operations of this

part are passed on to the sum bit via an OR function {symbol '+).

ENAB bit =0: the associated EVENt bit does not conitribute to the sum bit

ENAB bit =1: if the associated EVENT bit is ™17, the sum bit is set to *1" as
well.

This part can be writien into and read by the user at will. its contents is rot

affected by reading.

As indicated above, the sum bit is obtained from the EVENt and ENABIe part
for each register. The result is then entered info a bit of the CONDition part of
the higher-order register.
The instrument automatically generates the sum bit for each register. Thus an
event, 8.g. a PLL that has not locked, can lead {o & service request throughout
alt levels of the hierarchy.

Note: The service raquest enabie register SRE defined in IEEE 488.2 can be taken as ENABle
pait of the STB if the §TB is structured according fo SCPL By analogy, the ESE can be
taken as the ENABfe part of the ESH.
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3.7.2 Overview of the Status Registers

-8 151 not used
-&- 141 vacant
-&- 13} vacant
&~ 12 | vacant
-8 11 } vacant
-&- 10 | Aecording
-&- 9 § MSEQuencing
-&- 8 | LEARnIng
-&- 7 | vacant
- 6 i vacant
& 5 | Waiting for Trigger
-&- 4 | MEASuring
-&- 3 | SWkeping
& 2 | vacani
SRQ B 1 | SETTiing
- - o | CALibrating
52 ]
- i possae STATus:OPERation register
-8- &
FROS/MSS—
& FESH =
-&- - 3AY
“&- &
&~ |
-&- 15} not used
o " -&- 14 | vacant
SRE ST8 & 13| vacant
& 12 ) vacam
-8- 11| vacant
8- 10| vacam
-&- 9 | vacant
_. -&- 8 1 CALibration
-~ -&- 7 i MODulation
I T— -&- § ] frei
B -&- § | FREQuency
“Bie v -&- 4 | vacant
-&- ~&- 3 | vacant
-&- & 2 { vacant
& 1 { vacant
& 0] VOLTage
PRE |
]
IST flag S
{Response to parallel pol) - I _
-&- | 7 | Power on
-%&- | 6 tUser Aequest
-&- | 5 {Command Emar
-&- | 4 {Execution Errar
-&- | 3 |Pevice Dependent Error
, -8-| 2 | Query Error
& = logical AND -& | 1 |Request Control
@ = Ingical OR -&-1 0 { operation Complete Error Queus  Cutput buifer
of all bits || N
ESE ESR

Fig. 3-4 Overview of the staius register

www.valueteonics.com 3.145 E-6



Status-Reporting-System SMIQ

3.7.3 Description of the Status Registers
3.7.3.1  Status Byte (STB) and Service Request Enable Register (SRE)

The STB is already defined in IEEE 488.2. Ii provides a rough overview of the instrument status by
collecting the pieces of information of the lower registers. It can thus be compared with the CONDition
part of an SCP1 register and assumes the highest level within the SCPI hierarchy. A special feature is
that bit 8 acts as the sum bit of the remaining bils of the stafus byte.

The STATUS BYTE is read out using the command ""STB?" or a serial poil.

The STB implies the SRE. It corresponds to the ENABIle part of the SCP1 registers as 1o #s function.
Each bit of the STB is assigned a bit in the SRE. Bit 6 of the SRE is ignored. If a bit is setl in the SRE
and the associated bl in the STB changes from 0 to 1, a Service Request (SRQ) is ganerated on the
IEC bus, which triggers an interrupt in the controlier i this is apprapriately configured and can be further
processed there. '

The SRE can be set using command " SRE" and read using "*SRE?",

Table 3-4 Meaning of the bits used in the status byte

Bit na. Meaning

2 Error Queue not empty

The bit is set when an entry is made in the eror queus.

i this bit is enabled by the SRE, sach eniry of the error queus generates a Service Ratjuest. Thus an aror ¢an
be recogrized and specified in greater detail by polling the emor queue. The poll provides an informative error
message. This procedure is to be recommended since it considarably reduces the problems involived with
IEC-bus conirol.

3 QUEStionable status sum bit

The bit is set if an EVEN! bit is set in the QUESiionable status regisier and the associated ENABle bit is sef fo
1.

A set bit indicates a guestionable instrument status, which can be specitied in greater detail by polling the
QUEStionable status register.

4 MAV-Bit (Message AVailable}

The bit iz set if a message is available in the output bufter which can be read.
This bit can be usad to enable data to be automatically read from the instrument to the controller (¢f. annex D,
program examples).

5 ESB bit

Surn bit of the event status register. it is set if one of the bifs in the event status regisier is set and enabled in
the event status enable register.

Setting of this bit implies a serous error which can be specified in greater detail by poliing the event status
ragistar.

) MSS-Bit (Master Status Summary bif)

The bit is set if the instrument triggers a service request. This is the case if one of the other bits of this register is
set together with its mask bit in the service reguest enable register SRE.

7 OPERation status register sum bit

The bit is set if an EVEN{ bit is set in the OPERation status register and the associated ENABIe bit is setto 1.
A set bit indicates that the instrzment is just performing an action. The type of action can be determined by
polling the OPERation staius register.
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3.7.3.2 IST Flag and Parallel Poll Enable Register (PPE)

By analogy with the SRQ, the IST flag combines the entire status information in a single bit. It can be
cueried by means of a paraliel poll or using command "*15T?".

The parallel pol! enable register {(PPE) determines which bits of the STB contribute to the IST flag. The
bits of the STB are ANDed with the corresponding bits of the PPE, with bit 8 being used as well in
contrast to the SRE. The ist flag results from the ORing of all resulis, The PPE can be set using
commands "*PRE" and read using command "*PRE?".

3.7.3.3 Event Status Register (ESR) and Event Status Enable Register (ESE)

The ESR is already defined in JEEE 488.2. it can be compared with the EVENL part of an SCPI register.
The event status register can be read out using command "*EB3R "

The ESE is the associated ENABIe part. it can be set using command "*ESE" and read using command
"*ESE?".

Table 3-5 Meaning of the bits used in the event stalus register

Bit No. Meaning

o Operatlon Complete

This bit is set on receipt of the command "OPC exactly when all previcus commands have been executed.

2 Query Error

This bit is sat it either the controller wants to read data from the instrument without having sent a query, or if it
does not fetch requested data and sends new instructions to the insfrumeant instead. The causs is often a query
which is faulty and hence cannot be executed.

3 Device-dependent Error

‘This bit is set if a device-dependent error occurs. An error message with a number between -300 and -399 or &
positive errar number, which denctes the error in greater detail, is entered inta tha error queue {of. annex B,
Error Messages).

& Exegcution Error

This bit is set if a received command is syntaciically correct, however, cannot be performed for other reasans.
An error message with a nurmnber between -200 and -300, which denotes the error in greater detail, is entered
into the error queue {cl. annex B, Error Messagss).

5 Command Error

This bil is set if a command which is undefined or syniactically incorrect is received. An error message with a
number betwean -100 and -200, which danates the errar in greater detad, is entered into the error queue {of.
annex B, Error Messagesh.

6 User Request

This bit is set on pressing the LOCAL key, i.e., when the instrument is switched over to manuat control.

7 Fower On (supply voltage on}

This bit is set on swilching on 1he instrument.
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3.7.3.4 STATus:OPERation Register

in the CONDition part, this register contains information on which actions the instrument is being
executing or, in the EVEN! part, informaticn on which actions the instrument has executed since the last
reading. It can be fead using commands  YSTATus:OPERation:CONDiticn?" of
"STATus:OPERation {:EVENt]?".

Table 3-6 Meaning of the bits used in the STATus:OPERation register

Bit-Ne. Meaning

o CALibrating

This bit is set as long as the instrument is perfarming a caiibration.

1 SETTing

This bit is set as long as the new status is settling after a selting command. it is only set if the setiling time is
fonger than the command precessing time.

3 SWEeping

This bit is set while the instrument is performing a sweep.

4 MEASuring

This bit is set while the instrument is performing a measurement.

5 WAIT for TRIGGER

This bit is sat as long as the instrument is watlting for a trigger event.

8 LEARNing
This bit is set while the instrument is "learning” a list.

9 MSEQuencing

Thiz bit is set while the instrument is parforming a menory sequance.

10 RECording

This bit is set while the instrument is recording external data via the DATA input.
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3.7.35 STATus:QUEStionable Register

This register contains information on questionable instrument states. They can ocecur, e.g. if the
instrument is operated out of its specifications. It can be queried using commands “STATus
(QUESticnable: CONDition?" of "3TATus : QUESTionable [ :EVENL]?™,

Table 3-7 Meaning of the bits used in the STATus:QUEStionable register

Bit-No. Meaning

0 VYOLTage
This bit is set if the voltage at an output connector is not carrect,
if the voltage is above or below the specified limit values,
if the leve! imit has responded,
if the overvoltage protection has responded.
5 FREQuency

The hit is set if a frequency at the AF output is not correct or if it is lower or higher than the specified values

7 MODulation

The bii is set if a modulation is not correct or is operated outside the specifications.

8 CALibration
The bit is set if a calibration is not performed properly.
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3.7.4 Application of the Status Reporting Systems

In order to be able to effectively use the status reporting system, the information contained there must
be transmitted to the controller and further processed there. There are several methods which are
represented in ihe following. Detailed program examples are to be found in annex D, Program
Examples.

3.74.1 Service Request, Making Use of the Hierarchy Structure

Under certain circumnstances, the insirument can send g service request (SRQ) to the controller. Usually
this service request initigtes an interrupt at the controller, to which the control program can react with
corresponding actions. As evident from Fig. 3.4, an SRQ is always initiated if one or several of bits 2, 3,
4, 5 or 7 of the status byte are set and enabled in the SRE. Each of these bils combines the information
of a further register, the error queue or the output buffer. The corresponding setting of the ENABIe paris
of the status registers can achieve that arbifrary bits in an arbitrary status register initiate an SRQ. In
order to make use of the possibilities of the service raquest, all bits should be set to "1" in enable
registers SRE and ESE,

Examples (cf. Fig. 3.4, and Program Examples, annex [ as well):

Use of command "+OPC” fo generate an SRQ
» Setbit 0 inthe ESE (Operation Compleie)
> Setbit 5 in the SRE (ESB)

After its settings have been compleled, the insirument generates an SRQ.

Indication of the end of a sweep by means of an SRQ with the controller
» Sethit 7 in the SRE (sum bit of the STATus:OPERation register)
* 3ethit 3 (sweeping )in the STATus:OPERation:ENABIe.
* Set bit 3 in the §TATus:OPERation:NTRansition so as to make sure that the fransition of
sweeping bit 3 from 1 to 0 (sweep end) is recorded in the EVEN part.

After a sweep has been completed, the instrument generates an SRQ.

The SRQ is the only possibility for the instrument to become active on its own. Each controlier program
should set the instrument such that a service recuest is initiated in the case of maffunction. The program
should react appropriately to the service request. A detailed example for a service request routine is 1o
be found in annex D, Program Examples.

3.7.4.2 Serial Poll

tn a serial poll, just as with command "+*STB", the status byte of an instrument is queried. However, the
query is realized via interface messages and is thus clearly faster. The serial-poll method has already
been defined in IEEE 488.1 and used 1o be the only standard possibility for different instruments 1o poll
the status byte, The method also works with instruments which do not adhere to SCPI or IEEE 488.2,

The quick-BASIC command for executing a serial poll is "IBRSP ¢ ™. Serial poli is mainly used to obtain
a fast averview of the state of several instruments connectad to the IEC bus.
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3.7.4.3 Parallel Poll

in a parallel poll, up 1o eight instruments are simultaneously requested by the controller by means of a
single commangd to transmit 1 bit of information each on the data lines, i.e., to set the data line afiocated
to each instrument to logically "0" or "1°. By analogy to the SRE register which determines under which
conditions an SRQ is generated, there is a parallel poll enable register (PPE} which is ANDed with the
STB bit by bit as well considering bit 6. The results are QRed, the result is then sent (possibly inverted)
as a response in the paraliel poll of the controller. The rasult can also be queried without paraliel poll by
means of command "~ 157"

The instrument first has to be set for the parallel poll using quick-BASIC command "1eerC ()", This
command allocates a data line to the instrument and determines whether the response is to be inverted.
The paraliel poll itself is executed using "IBRPP ()"

The parafiel-poll method is mainly used in order to guickly find out after an SRQ which instrument has
sent the service request if there are many instruments connected to the IEC bus. To this effect, SRE
and PPE must be set to the same value. A detailed example as to the parallel poll is to be found in
annex D, Program Examples.

3.7.4.4 Query by Means of Commands

Each part of every status register can be read by means of queries. The individual commands
argindicated in the detalled description of the registers. What is returned is always a number which
represents the bit pattern of the register gueried. Evaluating this number is effected by the controller
program.

Queries are usually used after an SRQ in order 1o obtain more detailed information on the cause of the
SRQ.

3.7.4.5 Error Queue Query

Each error state in the instrument leads to an eniry in the error queus, The entries of the error queue
are getailed plain-text error messages which can be locked at in the ERROR menu via manual control
or gueried via the IEC bus using command "SY3Tem:ERRor?". kach call of "SYSTem:ERRor?"
provides one entry from the error queus, i no srror messages are siored there any more, the instrument
responds with 0, "No error”

The error queue should be queried after every SRQ in the controlier program as the entries describe the
cause of an error more precisely than the status registers. Especially in the test phase of a controller
program the error guette should be queried regularly since faulty commands from the controller o the
instrument are recorded there as well.
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3.7.5 Reseiting Values of the Status Reporting Systems

Table 3-8 comprises the different commands and evenis causing the status reporting system {o be
reset. None of the commands, except for *rR3T angd $YSTem:PRESet influences the functional

instrument settings. In panicuiar, DCL does not change the instrument setlings,

Table 3-8 Resetting instrument junctions

Event | gwitching on
supply voltage DCL,SDC
Power-On-Status- (Device Clear, *RST or STATus:PRESat ‘CLS
Clear Selected Device | SYSTem:PRESet
Clear)
Effect 0 1
Clear STB,ESR — yes — — — yes
Clear SRE,ESE — yes — — — —
Clear PPE — yas — —_— _ —
Clsar EVENt paris ofthe | — yes P - — yes
registers
Clsar ENABIe paris of all — yes — — ves —
OPERation-and
QUESTionable regisisrs,
Fill ENABIe parts of all
other regisiers with "1".
Fill PTRansition parts with | — yes — — yes —
1"
Clear NTRansition parts
Clear errar queus yos yes —_ — — yes
Clear output buffer yes yas yes 1) 1) 1)
Clear command yas ¥8s yes — — S
procassing and input
bufter

1) Every command being the first in & command line, i.8. immediatsly following a <PROGRAM MESSAGE TERMINATOR:

clears the output buffer,
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3.8 Fast Restore Mode

The Fast Restore mode is available with SMIQO3A and units that are equipped with option Fast CPU for
SMIQ SM-B50. Device settings can be saved and recalled very quickly via the IEC/AEEE bus using the
commands described below. 1000 memory locations are available.

in contrast to the SAVE/RECALL function, not the unit parameters but only the setting data of the
modules are stored in the Fast Restore mode. RESTORE by means of the ’ : $¥3Tem: SREStore’ oOF
1+ r command hag an immediate effect on the module. The database (which stores all entries and
delivers the display data) is bypassed. This allows a very high seiup speed.

Commands:

:8YSTem:SSAVe 1...1000
This command saves the current device setting at the memory iocation indicated.

SYSTem:SREStore 1...1000
This command loads a device status that was stored using the :5YSTem: SSAve command
{RESTORE). One of 1000 available memery locations is selected by entering a numeral.

1 <jeast significant byte~ <most significant byte>
This command has the same effect ag the: SYSTem: SREStere command. The setiing time
however is 300 ps less. It is optimized for highest speed and does not comply with the SCPI
syntax regulations. Exactly 3 bytes are transmitted including the * ¢+ {(which is the identifier of
this cormmand). With the last byte, EOI has to be activated as delimiter.
The memory location is binary-coded in the 2 bytes indicated.

Example:
RESTORE at memory location 268 (> 010C hex} corresponds fo the following binary
command:

0010 0001 Q000 1160 0000 0001
i) hex 0C hex 01
Binary-coded bytes can usually not be written as printable ASCHi characters.
When programmed in C, the above command has the foilowing form:
char sendstringi3] = (7!7, 0x0C, 0x01:
In BASIC, the command string to be output is as follows:
P CHRS(12Z) 4+ CHRS (1)
(The argumnents for CHRSE are decimal numbers, therefore 12 for 0C hex.)

Since binary-coded bytes may alsc have the value of the LF (iine feed) character which is
interpretied as a delimiter, switch over to ‘only EOI as delimiter by selecting
' 8YSTem: COMMunicate  GPIB:LTERminator EQI prior 1o using this command.
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Call-up and termination of operating mode

After a RESTORE, the database does no longer reflect the device setting which means thag
- the displayed values are no longer relevant,

- the desired result is not obtained by a query of setup values.

- normal setting commands may net be exacuted properly (see below "Alternative ...)

i is therefore recommended to use the *AST command to terminate this operating mode. The database
and the device setting wili maich again after execution of the *BST command.

No other commands are required to activate or deactivate this mode.

Noie: - Since the mogdule setting depends on the temperatire of the unif, any temperature variation
of more than 5°C should be avoided between storage and call-up 10 ensure the accuracy of
the unit.

- if the mechanically switched altenuator is switched over due to a RESTORE command, the
setting time increases by 15 ms. This can be avoided by setting one of the two functions for
interruption-free level sefting (: OUTPut : AMODe FIXed Or ELECtronic) prior to storing
the setting.

Effects on device setiings:

The Fast Hestore commands have an effect on aimost ali device settings (see table}.

Device settings stored and called up by Fast| Device settings not stored or called up by Fast

Restore: Restore:
+ Frequency incl. reference oscillator . Se’rtings’ of ba_sleband signal of digital
o Level -incl. mech. switched attenuator, modulation and digital standard
- incl. user correction, ¢ Functions not regarding the RF output signal,
- incl. ALC modes eg commands under :3YSTem: . . {except
> Analog modu[aﬁon fO!’ SYSTem: PRESet} or ;UNIT:...
+ Vactor modulation ¢ Sweep
= Switch-on/cff of digitai moduiation ¢ Ligi mode
» LF generator and LF output * Memory sequence

Alternative use with other IEC/IEEE-bus commands;

The alternative use of the RESTORE commands (’ :8YS3Tem: SREStore’ OfF * . .7} and normal
IECAEEE-bus commands is

» ussful in case of digital modulation:
First, the bassband signal is configured by means of normal commands and digital modulation is
switched on. Then, digital medulation can be switched on/off by means of the RESTORE commands.
» possible for ali commands that do not regard the RF output signal (eg :s¥STem:...,
fUNIT:. . .),

« normally not possible for all the funclions listed in the left column of the above iabie.
i case of doubt, we recommend testing.
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4 Maintenance and Troubleshooting

The instrument does not need a periodic maintenance. What is necessary is essentially the cleaning of
the instrument. However, it is recommended to check the rated data from time to time.

4.1 Maintenance

4.1.1 Cleaning the Outside

The outside of the instrument is suitably cleaned using a soft, line-free dustcloth.

Caution! Do not use solvents such as thinners, acetone and similar things in any case, because
otherwise the front panel labeling or plastic parts will be damaged.

4.1.2 Storage

The storage ternperature range of the instrument is -40 to +70 degrees Celsius. if the instrument is 1o
be stored tfor a longer period of time, it must be protected against dust.

4.2 Functional Test

The SMIQ carries out a selftest on switching on the instrument and permanently during operation. On
switching on, the RAM and ROM conients are checked and the batteries ¢f the non-voiatile RAMs are
tested. If an error is detected, this is indicated through a corresponding error message. The most
important instrument functions are automatically monitored during operation.

if a faulty function is detected in the selftest, ERROR is displayed in the status fine. To identify the error,
the FRROR menu, in which the error messages are entered, can be called by pressing the [ERROR]
key {cf. Chapter 2, Section "Error Messages™).

The tests can additionally be called via the menu.

Access 1o the tests is offered by the UTILITIES - TEST menu.

www.valueteenics.com 41 E



Maintenance and Troubleshooting SMIQ

Menu selection: UTILITIES - TEST

100. 0000000

FRECUENCY" ; SYSTEM TEST EERDM |
LEVEL REF Q5C TEST ELM
ANALOG MOD DHASE RAM BATTERY P
VECTOR MOD PROTECT
NIGITAL MOD i CRLER DGEN FAM BRTTERY M

CIGITAL 370 i DIAG CENERATE LM DATA LIST CHECKSUM B

LE QUTPULT GENERATE DM CONTROL LIST CHECKSUM P
SWEE? MOD KEY

MEM SEQ AUX I/0

L TETEE | BEEPER

Fig 4-1 UTILITIES-TEST menu

TEST EPROM > Tests the EPROM. The test result is displayed in a window.
IEC/IEEE-bus-command (TEST: BATT : ROM?
TEST RAM M Tests the RAM. The test result is displayed in a window.
{EC/NEEE-bus-command :TEST : BATT : RAM?
RAM BATTERY P Tests the RAM battery. The test result is displayed in a window.
IECAEEE-husg-command SCPESTBATT : DEGEN?
DGEN RAM BATTERY > Tests the RAM battery of the data generator. The test result is
displayed in a window,
IECNEEE-bus-command {TEST:BATT : DCEN?
GENERATE DM DATA LIST Caleulates the checksum of the active data list.
CHECKSUM P

The following algorithm is applied:

The entries in the list are interpreted as binary numbers with a
length of 32 bits. The most significant bit is on the left side. All
32-bit numbers are added medulo 2% . The result is displayed in
hexadecimal representation.

IEC/IEEE-bus-command 'DIAG:DLIS: CHEC
'DIAG:DLIS:DATA?

GENERATE DM CONTROL LIST Calculates the checksum of the active control list. (algorithm see
CHECKSUM M above).

IECAEEE-bhus-command ‘DTAG:CLIS : CHEC
SDIAG:CLIS:DATA?

TEST FSIM > Tests the Fading Simulator. The test result is displayed in a
window.
IECAEEE-bus-command CTEST  FSIM?
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Test Utilities and Test Systems

5

Performance Test

5.1 Test Utilities and Test Systems
5.1.1 Test Instruments and Utilities
Table 5-1 Test instruments and utilities
item Type of instrument Specifications required Suitable instrument R&S order no.
1 Frequency counter 1Hz t0 3.3 GHz
{included in item 2} Resolufion 0.1 Hz
2 RF spectrum analyzer 100 Hz to 7 GHz FSEB20 1066.3010.20
eynthesizer tuning, FSEM20 1080.1505.2¢
dynamic range >80 dB
3 Storage oscilloscope 100-M samples/s,
averaging funclion
4 Controller industrial standard PCIXT/AT with PSM? 1064.1004.70
IEC-625 intertace
5 Signal generator of high 0.1 MHz 10 3.3 GHz SMEQG 1038.6002.06
spectral prity S5B noise level <-126 dBe at
1GHz/20 kHz
g Phase noise test system Mixer: 10 MHz (0 3.3 GHz
Separating filter 2 MMz,
preamplifier with 2 gain of approx.
3048, input noise <2nV (1Hz), d.o.
decoupiing foliowing mixer for
oscilloscope
7 Oscitloscope (in most Bandwidth > 100 MHz,
cases included in ifern 3} wo channels with d.c. coupling
g R power meter 5kHz to 3.3 GHz NRVS with 1020.1809.02
NRV-Z51 0857.8004.02
9 Precision atienuator Attenuation O to 120 dB, RSG 1008.4505.02
resolution 5 dB
10 Low-noise preampiifiar BkMz o 3.3 GHz
amplification > 20 48,
noise figure < 10 dB
11 VEWR bridge 1 MHz to 3.3 GHz ZRC 1039.8482.55/52
directivity > 40 dB
12 D.c. voltage source Setiing range Oto 10V NGMD35 0117.7127.02
13 R power amplifier 10 MHz 10 3.3 GHz,
Power > 1W
14 Audic analyzer Generator up fo 100 kHz, UrD 1038.7500.04/05
levei meter,
distortion metsr
15 Modulation analyzer 106 kHz to 3.3 GHz, EMB with 858.5005.52
AM, FM, Phit, sterea coder, sterec | FMA-BY, FMA-B2,
decoder, distartion meter, FMA-B3, FMA-B4
weighting filter ITU-R, {TU-T
16 Mixar 10 MHz to 3.3 GHz "high level”
17 Fulse ganerator Puise repstition frequency up 1o AFG 377.2100.02
10 MHz,
Level TTL
18 Sinewave generaior 10 Hz to 8 MHz, AMS, 1013.0000.02,
1V (Vpeak) ADS, 10113.1494.02,
AFG 377.2100.02
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Hem Type of instrument SpecHications required Suitable instrument R&S order no.
18 AC/DC voltmetar 10 Hz to 8 MHz © UREZ 380.5315.03
20 Broadband FM Detay fine discriminator, input
demodulatar frequency 50 MHz. electricat length
15 m, demodulation bandwidth 10
MHz2
21 RF attenuator pad D.cto 3.3 GHz, 3dB DNF 0272.4010.50
22 L.owpass fiter Attenuation
upto 50 MHz <1 dB
at 160 MHz > 20 d8
at 2060 MHz > 40 4B
23 Demodutator for digital Vector error measurement FSEB20 with option 1086.3010.20
modulations FSE-87 1066.4317.02
24 Arbitrary waveform Two channels ADS 1013.1484.02
genarator
25 Program far simulation of Generation of data for ARB HQSIM-K 1013.1842.02
digitat modulations generator
26 Fraquency divider 500 to 1500 MMz
27 Broadband demodiutator Error vactar and FSK eror
for digital modutations measureents up 1o 3 MSymbols/s
5.1.2 Test Systems
5.1.2.1 Standard Test System for Analog Modulations
. ~  Modulzation analyzer (Table 5-1, itern 15
Test equipment . yzer( ‘ :
-~ QOscilloscope (Table 5-1, item 7, only a few measurements)
~ Frequency divider (Table 5-1, item 26, only a few measuremenis}
Test setup
LF ,
RE Analyzer ‘
Frequency {ﬁvider; Oscilloscope
i s+ e e §
5.1.2.2 Test System for Analog Modulations with Audio Analyzer
. - Modulation analyzer {Table 5-1, item 15)
T ipmen . ot
est equipment - Audio analyzer (Table 5-1, item 14}
Test setup LE Audio
I anatyzer i
EXT 1/EXT2 + LF .
Al |
aF . alyzsr
5.2 E-4
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5.1.2.3 Test System for Broadband FM

- Second signal generator (Table 5-1, item 5)

- Mixer {Table 5-1, item 186)

- Sinewave generator (Table 5-1, item 18}

- AC voltmeter (Table 5-1, item 19)

- Broadband FM demodulator {Table 5-1, item 20}
- RF attenuator pad {Table 5-1, item 21)

- Lowpass filter (Table 5-1, item 22}

Test equipment

Test setup [ ________________________________ m

........ nd

[
| AC voltmeter

AARRREEEN J\

LF

H i | e i
i Mxer == ateruator pad * Lowpass fitar ?““"‘2 FM demadulator

# - F
e

Aundliary jransmitiar

5.1.2.4 Test System for Pulse Modulation

- Second signal generator (Table 5-1, item 5)
- Qscilloscope {Table 5-1, item 7)
Mixer {Table 5-1, item 18}
- Pulse generator {Table 5-1, item 17}
- HF attenuator pad {Table 5-1, tem 21)
- Lowpags filter (Table 5-1, item 22}

Tast equipment

Test selup Pulse ganeratar ......’

b i.
Lovwpass filker |—H Cseitlos sops

1 H

L |

transmitter
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5.1.2.5 Test Sysiem for Vecior Modulation

- Demodulator for digital modulation (Table 5-1, item 23)

- Arbitrary waveform generator (Table 5-1, item 24)

- Program for simulation of digital madulations (Table 5-1, itern 25)
- Controlier according to industrial standard (Table 5-1, item 4)

Test equipment

|
Test setup ' Controller

IEC/IEEE bus |

..... e

Demodulator

5.1.2.6 Test System for Settling Time

- Bpecyum analyzer with video output (Table 5-1, item 2)
Storage oscilioscope (Table 5-1, item 3)

- Contreller {Table &-1, item 4)

Test equipment

IEG/AEEE bus

Test setup

10-MHz referance

|
Cortrolier e

Analyzer

VidQO ?_“ ittt s e e

- Ostciloscope

www.valuetsonics.com 5.4 E4



SMIQ

Test Utilities and Test Systems

Fest equipment

Test setup '

5.1.2.7 Test System for SSB Phase Noise

Second signal generator {Table 5-1, item 5),

Phase noise test system consisting of mixer with lowpass and
preamplifier (Table 5-1, item &),

Oscilioscope {Table 5-1, item 7)

Spectrum analyzer {Table 5-1, item 2).

e Signat generator ,
WOMHzreference| ]
1!.0 —
R, - LF analyzer
Mixer g I _
L Te— Osciloscape

5.1.2.8 Test System for Qutput Impedance (VSWR).

Test equipment

Test setup

www.valueteemmies.com

VSWR bridge (Table 5-1, item 11}
Second signal generator {Table 5-1, item 5)
Spectrum analyzer (Tabls 5-1, item 2)

10-MHz reference

____________ ¥

Signat generator ‘

VSWR bridge

Refl, ---b-—-* Analyzer ,
outp, | ! B

Note: The test port of the bridge has fo be screwed directly fo the test

ffem.
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5.1.2.9 Test System with Spectrum Analyzer for Fading Simulation

Test equipment - Arbitrary Waveform Generator {Table 5-1, item 24)

- Spectrum analyzer (Table 5-1, item 2)

Test setup

ARB generaior

Spectrum analyzer

4
|

5.1.2.10 Test System with Sampling Oscilloscope for Fading Simulation

Test equipment - Arbitrary Waveform Generator (Table 5-1, item 3)

- Sampling oscilloscope (Table 5-1, item 26)

Test setup

ARB generaior

Oszilloscope

A
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5.2 Preparation and Sampling Frequencies

The rated specifications of the generator are tested after the instrument has warmed up for at ieast 3G
minutes and all internal calibrations {see Section 2) have been carried out. Thig is the only way 1o
make sure that the guaranteed data are observed. For all settings, a defined initial status must be set
first by pressing the PRESET key in order to avoid faulty settings.

The following Sections describe the methods used for testing the rated specifications. The binding rated
values are to be obtained from the data sheet.

Table 5-2 shows the sampling frequencies of the internal calibrations. In order to fully test the function of
the instrument, we recommend measurements at these frequencies if no particular test frequencies are

given.

Table 5-2 Sampling frequencies of the internal calibrafions

General sampling frequencies

300G 000.6 H*

10000 000.0 Hz

500 000.0 He

15000 000.0 Hz

1 000 000.0 Hz

20 000 0600.0 Hz

2 0000000 Hz

25000 £600.0 Mz

3 000 000.0 He

50 000 000.0 Hz

5000 060.0 Mz*

evary S0MHz up

to

5000 000.1 Hz*

3300 000 000.0 Hz"

7 000 000.0 Hz

important *-sampling frequencies {range limits and frequencies 0.1 Hz above)

Gensral range limits CW

450MHz, 1500MHz, 3000MHzZ, 3040MHz

Genarai range limits VM

525MHz, 750MHz,1200MHz, 1800MHz, 2500MMz

Osgeillator changeover CW

1100MMz, 2200MHz

Osciflafor- changeover VM

800MHz, 1500MHZ
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5.3 Performance Test
5.3.1 Display and Keyboard
Testing the display > Switch on instrument.
= The basic menu is displayed after several seconds.
* Rotaie contfrast controt (left-hand potentiometer below the display).
= The ¢conirast is varied from dark fo bright.
¥ Rotate brightness control {right-hand potenticmeter}.
= The brightness of the backiighting is varied.
Testing the keyboard ¥ Press keys and check response at the display.
5.3.2 Frequency
5.3.2.1 Frequency Setting
Test equipment Frequency counter {Table 5-1, item 1)
Test method The frequency setting is checked using a frequency counier the
reference frequency of which is synchronized with that of the SMIQ.
Measurement » SMIQ setting
- test frequency unmodulated,
- fevel 0 ¢dBm.

= The values measured must be exact within the frame of the
counter resolution.

Test frequencies recommended:

| Test frequency QW

Moduie testad

839.1, 83,15, 838,5MHz

Digital synthesis

844 .. 940MHz in 10MHz steps

Step synthesis

800, 850, 1000, 1100, 1200, 1300, 1400, 1480MHz

Harmonics of summing loop

4561, 750MHz

Divider and hanmonic filter 1Q converter

10, 449MHz

Output mixer 1Q modulator

1501, 2000, 2500, 3366 MHz

Doubler with fiter IQCON

Test frequencies VM, max. level

500, 800, 1801, 2501MHz

Doubler with fitter IQCON

www.valuetronics.com 5.8
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5.3.22 Settling Time

Test system
Test method

Preparing the measurement

Measurement

www.valuetromics.com

see Section test systems

The spectrum analyzer is operated as an edge demodulator with 2 0-
Hz span. A controller transmits start and stop frequency via the IEC
bus. The storage oscilloscope is connected {0 the video output of the
analyzer and triggered by the positive edge on the EQI ine of the IEC
bus. if the controller switches over from start to stop frequency, the
settling procedure s displayed on the screen of the storage
oscilloscope.

» Synchronize the reference frequencies of SMIQ and analyzer.

> Establish IEC bus and RF connections.

» Connect storage oscitioscope 1o the video output of the analyzer.
3 Apply trigger connection to the EOI line (pin 5) of the |EC bus.

» SMIQ settings
- Stop frequency unmodulated
- Level O dBm.

» Storags oscilioscops settings
- Time base 5 ms/div,
- Sensitivity corresponding fo the video output of the analyzer
- Trigger free-running with respect to calibration.

¥ Specirum analyzer settings
- Reference level 5 dBm,
- Amplitude scale 1 dBfdiy,
- Hesolution bandwidth to 3 kHz,
- Video bandwidth 100 kHz,
- Span 10 kHz.

» Now reduce the center frequency of the analyzer, starting from the
stop freguency, until the visibie filter edge runs through the central
point of the screen.

¥ The span can now be reduced to 0 Hz and the frequency scale can
be calibrated at the {free-running) oscillogcope by means of 100-Hz
steps at the SMIQ.

¥ Storage osciiloscope setlingas as above .
- Triggering externally by the positive edge at 1 5 V.

* Send the start frequency first and then the stop frequency from the
controller.

= The settling curve is dispiayed on the screen of the oscilloscope
iriggered exiernally.

> Repeat the measurement with exchanged start and stop
freguencies.
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(Settling time)
= The measurement is to be made in the following steps in both directions:

Test Setting F1/MHz F2/MHz
Step synthesis cw 840 g42
Digita! synthesis oW 1350.2 13514
Mixer Cw 10868 5
Doubder, osc. change CwW 2201 1098
CW/VM synthesis, 3rd filter ow 2999 3001
1st/2nd filter - VM max. lsval, ALC mode 5% _ 1801
tabie
2rd/3rd filter {Wbdi max. level, ALC mode 1801 2601
able

Quick-Basic program for the controller

CLS

iecadresse% = 2§ IEC-bus address of SMIQ (28)
CALL IBFIND{“DEV1", generator%) Open DEV1 and obtain access number
CALL IBFAD (generator%, ilecadresse%) Set IEC-bus address of DEV1 to 28
jecterm¥ = §HA ' ~ 8Set EOS to LINE FEED

CALL IBECS {generator%, iecterm? + &HHGO}
CALL IBWRT {generatcr%, "POW 0dBm")
[210]
INPUT "Start frequency in MHz";F15
INPUT "Stop frequency in MHz",; P23
DG
CALL YIBWRT {generator%, YFREQ" + F18 + "MHz")
PRINT "Fregquency:",F1l$; "MHz"
DO - wait for key
kbdg = INKEYS
LOOF UNTIL LEN{kbds$)
SWAP F15, F2S
LOOP UNTIL kbd$ = CHRS({27) Exit using ESCAPE
INPUT "repetition (v/n}"; ws
LOCE UNTIL NOT UCASES {(wS} = *J¥
END

5.3.3 Reference Frequency

Caution:  Alliow the SMIQ to warm up for at least 2 hours before measurement.

Test eguipment Frequency counter {Fable 5-1, item 1}

Test setup » Connect a calibrated frequency counter 1o output REF {socket at
the rear).

Measurement » Measure frequency.

= The freguency deviation must not exceed the sum of the
deviations resulting from the frequency error in the rated
temperature range and from aging.
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5.3.4 Spectral Purity

5.3.4.1 Harmonics Suppression/Harmonics

Test equipment Spectrum analyzer (Table 5-1, item 2)
Test setup » Connect the spectrum analyzer to the RF cutput of the SMIQ
Measurement » SMIQ sstlings

- Test frequencies according to Table 5-2, unmodulated.
- Level according to Data Sheet.

¥ Analyzer settings
- Reference level = test level + 10 dB, 10dB/div.
- Span 300kiHz, resolution 30kiz

» First, the leve! of the fundamental is measured as reference. Then
signals are searchad for at twice and three imes the carrier
frequency. Make sure not to overdrive the spectrum analyzer.

=> The harmonics level is the level of the harmonics found referred
to the output signal of the test item {dBc = referred to the carrier}.

5.3.4.2 Suppression of Nonharmonics

Test equipment and setup as with harmonics suppression

Measurement » First the level of the output signal is measured as reference, then a
signal is searched for at the sampling frequency.
= The nonharmonics level is the level of the nonharmonics found
referred to the output signal of the test item (dBc = referred fo the

carrier).
Recommended spectrurm ¥» - Span 0 Mz,
analyzer settings - Resolution bandwidth 1 kHz,

- Video bandwidth 30 Mz,
-~ Sampie detector

¥ Synchronize reference frequencies of analyzer and test item.

Note: These values are rough values that are dependent on the analyzer used. The necessary
suppression must be verified prior fo the measuremsni.
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Nonharmonics of step synthesis with test level 5.1dBm, unmodulated
Setting at the SMIQ Searching at frequency in MHz
frequency in MHz
831.¢ B31.68B86
832.7 B33.3883
1044.5 1045.0288
1043.0 1043.5517
11388 1140.118%
11410 1141.5235
1457.5 1458.4174
1349.6 1360.5345
14440 1444 8284
1446.0 1446.8403
1430.5 1431.2519
1434.1 1434.8634
Nonharmonics of the summing loop with test level 5.1dBm, unmodulated
Setting at the SMIQ Searching at frequency in MHz
frequency in MHz
14128 1413.2
1305.4 13058.7
1187.9 1198.2
10904 1090.7
838.25 B38.3676
380 380.4255
1495.59 1511.18
1354.0625 1368.3192
1354.0825 13825758
Nonharmonics IQMOD with test leve! 5.1dBm, unmodulated
SMIQ setting Searching at
- frequency in MHz frequency in MHz
451 300, 600, 1200, 2400, 3040
448.9 600, 1200, 2400
225 600, 1200, 2400
70.0 600, 1200, 2400
Mixer nonharmonics output mixer IGMOLD with test level 13dBm, unmodulated
SMIQ setting Searching at
frequency in MHz frequency in MHz
449 1053, 1951, 2849
449.9 1050.3, 800.4
225 1725
70.0 219D
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Nonharmonics of IQ synthesis, with test level 2.1 dBm, VM max. level

BMIG setting Searching at frequency in MHz
frequency in MHz

751 800

8t 800

751 1051, 1381

1450 1750, 2050, 1150, 850
1800 2100

1801 1501, 3002

2150 1850, 2450

2500 2200

2501 22

2800 2600, 2300

3200 2900, 3500

598 305

3 299

148 151

524 752,452

401 598

Nonharmonics of output mixer IQMOD, with test level 7 dBm, VM max. level

SMIG setting Searching at
frequency in MHz frequency in MH2
580 660

749.99 900.02

Non-systematic nonharmonics

Measurement

www.valueteonics.com

» SMIQ settings

- Test frequencies: 93, 520, 749, 751, 1799, 1801, 2489, 2501,

3300 MHz.

- Test leval 5.1dBm unmodulated and 2.1 dBm with vector

maodulation with maximum level.

» Recommended analyzer settings:

- Sample detector

~ Searching far from the catrier:
Resolution bandwidth 30kHz
Video bandwidih 1kHz

Span 10MHz.

- Searching at 200kHz to 1MHz from the carrien:

Resolution bandwidth 3kHz
Video bandwidth tkHz
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5.3.4.3 SSB Phase Noise

Test system

Test method

Measurament

Evaluation

www.valuetzonics.com

see Section Test Systems

The two signal ganerators are set to the test frequency and
synchronized with a phase offset of 90° (phase quadrature}. Mixing io
0 Mz suppressas the BF carrier, and due to the phase quadrature the
mixer supplies a voltage corresponding to the phase difference
between the input signals. This is measured by the LF spectrum
analyzer and can be converted inio SSB phase noise.

» Set the levels of the two signals generators aceording to the
specifications of the mixer used (unmoduiated or vector modulation
with max. level).

» For calibration, reduce the level of the test item by 40dB and detune
a signal generator by 20kHz. Check the signal for harmonics, the
2nd and 3rd harmonic should be more than 30dB below the
fundamental. Measure the reference value at 20kHz at the analyzar
and note it down.

> Cancel the detuning and produce the phase quadrature. To this
end, set the level of the test iterm again and call it in the UTILITIES
PHASE menu. Observe the output voitage of the mixer at the
oscilicscope and vary the phase until the voltage becomes C.

» Read the noise voltage at the analyzer, nomalized to a bandwidth of
1 Hz {ncise level).

¥» Subtract from the reference value and add & dB for the second
sideband measured {correlated} and 40 dB for the level switchover
to the ratio found. i the signal-to-noise ratio of the second signal
generator is not betier than the one of the test itemn by at least 10
dB, the noise component of the reference transmitter must be
determined and subtracted as well.

= The corrected signal-to-noise ratio is the wanted measured value.

Example:Let the reference leve! be measured to be 12dBm. A
noise level of -78dBm{1Hz) is determined at 20 kHz. The
difference is 80dB, in addition o the correction for the
second sideband (6dB) and the level switchover (400B)
there is a signal-to-noise ratio of -136dB or a noise level
of -136dBc (dB referred to the carrier power). i two
identical signai generators have been used, the result
must be decreased by 3 dB for the (uncorrelated) noise
power of the reference fransmitter.

The final result is then -139dBc.
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5.3.4.4 Broadband Noise

Test system see above under SSB phase noise.

Test method Calibration is carried out in the same way as above under 3SB phase
: noise, For measurement, the signal generators are detuned until the

difference frequency falls into the stop band of the lowpass fiiter so
that it is sufficiently suppressed during the measurement. A Section of
the sum of the broadband noise powers of both signal generaiors is {o
be measured at the spectrum analyzer then, mirrored at the zero line.
The noise power at the distance of the difference frequency now lies
at 0 Hz. The measurement is performed at the calibration frequency,
which must be negligibly small compared with the difference
frequency. Due to the mirror inversion of the spectrum at the zero line,
the power measured must be haived.

Measurement »> Calibration as above under 358 phase noise.

» increase the detuning to the measurement offset frequency
(5 MHz),

> Set the level of the test item again and read the noise voltage atthe
analyzer at a center frequency of 20kHz, normalized to a bandwidth
of 1 Hz {noise ievel).

Evaluation » Subtract from the reference level and add 43 dB for the level
switchover and the mirror image.

The measured value is the sum of the noise powers of both signal
generators. if the signal-to-noise ratio of the second signal
generator is not better than the one of the test item by at least 10
dB, the noise component of the reference fransmitter must be
determined and subtracted as well.

As the reference transmitier is located at the LO input, only the
phase noise compenent is 1o be considered, which is 3 dB lower
with broadband noise. in the case of two identical fransmitters, the
correction is another 3 dB. Note the higher level of the reference
transmitier which, in general, further improves its signai-to-noise
ratio.

= The corected measured value is the wanied measurement
resull.

Recommended test see Table 5-2, at least * frequencies.
frequencies
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5.3.4.5 Hesiduat FM

Note: The measurement of SSB phase noise usually makes a measurement of residual FM
superfluous as it is more sensitive.

Test equipment see Section Test Systems, Standard Test Systemn for Analog
Modulations.
Measurement » SMIQ settings

- Frequency 1GHz,
- Levet 5.1dBm, unmadulated.

» Analyzer setting
- Demodulation FM, rms value

¥ Determine the residual FM with ITU-T(CCITT) fikering 1Hz and with
a test bandwidth of 30Hz to 23kHz.

5.3.4.6 Residual AM

Test equipmeny as above.
Measurement as above, but demodulation AM.
5.3.5 Level

5.3.5.1 Level Frequency Response and Linearity

%

Power meter {Table 5-1, iiem B}

Precision attenuator (Table 5-1, item 9)
Spectrum analyzer {(Table 5-1, item 2)
Low-noise preamplifier (Table 5-1, item 10)

Test equipment

1

i

Test methods for levels in the measurement range of the power meter
Test setup » GConnect power meter 1o RF output socket.

Measurement » SMIQ setting
- RF leval to be measured (see below), unmoduiated.

» Measure the tevel at output frequencies from 300 kHz to
3300 MHz (Tabte 5-2).

¥ The frequency response is the differance between the highest
and the lowast valus measured.

= The level error is the deviation fram the set value.

Recommended test levels 13, 10, 5.1 dBm and in -5-dB stens up to the measuremert limit of the
power meter,
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Test methods for low levels
Test method

Test setup

Measurement

Measurement of lowest levels

Level measurements below the measurement range of the power
meter can be carried out by means of a comparison measurement
using a precision attenuator and a sensitive test receiver or spectrum
analyzer. The reference is a measurement using the power meter at
the reference level, in this case 5.1 dBm.

» Connect a precision atienuator to the RF output of the SMIQ and a
spectrum analyzer with screened RF measurement cables o its
outpL.

» SMIQ settings
- Test frequency
- Reference level, unmodulated.

» Test receiver or analyzer setting
- Tesi frequancy.

» Attenuator setting
- Attenuation 120 dB.

¥ Read the levetl at the test receiver or analyzer and note down as
reference value. [t should be approx. -115 dBm. Select the test
bandwidth smail enough to ensure an exact reading.

# Now repeat the measuremam with the seitings given in the table,

= The deviation of the indication at the analyzer from the reference
valug is the level error,

Level at SMIQ Atienuation of the atienuator
Reference levet 120 dB

Reference level -5 di3 115 4B

Reference level -10 dB 110 dB

Reference fevel -20 dB 100 dB

Reference lgvel -40 di8 BO 4B

Refarence lavel -60 dB 50 dB

Reference leve! -80 dB 40dB

Reference leve! -100 dB 20de

Reference levet -120 dB 0dB

Caution:  No AF leakage of the components used is the prerequisite for a correct measurement.

Test setup

Maasurement

www.valuetsonics.com

» Connect a low-neise preamplifier between SMIQ and precision
attenuator.

» Perform a subsequenf calibration with & level already measured.

= This allows levels to be measured down to the lower setting imit
of the SMICH :
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5.3.5.2 Settling Time
Test equipment

Test mathod

Preparing the measurement

Measurement

www.valuetronics.com

see Section Test Systems,

The spectrum analyzer is operated as a fast level meter with a span of
0 Hz. A controller transfers start and stop level via the IEC bus. The
storage oscilloscope is connecied to the vidso output of the analyzer
and triggered by the positive edge cn the EOI line of the IEC bus. If
the controller switches over from start fo stop level, the settling
procedure is displayed on the screen of the storage oscllloscope.

» Synchronize the reference frequencies of SMIQ and anaiyzer.

* Estabiish IEC-bus and RF connections.

» Connect storage oscilloscope to the video outpuf of the analyzer.
¥ Apply trigger conpection to EOI line {pin 5} of IEC bus.

» SMIQ settings
- Tast frequency 1GHz.

» Storage oscilloscope settings
- Time base 5 ms/div,
- Sensitivity according to video output of analyzer.

» Spectrum analyzer seftings
- Reference level 10 dBm,
- Amplitude scale 10 dB/div,
- Resolution bandwidth 300 kHz,
- Video bandwidih 300 kHz,
- 8pan 0 Hz.

» Storage oscilloscope setting
- Triggering externally by the positive edge at 1.5 V.

> Send the start level first and then the stop level from the controlier.
= The level characteristic starting from the trigger point is displayed
orn the screen of the oscilloscope iriggered externally,
» Repeat the measurement with exchanged start and stop levels.
= The following steps are to be measured in both directions:

Setiting Start level | Stop level | Remark
CW, FM 10kHz -34 & with mech. attenuator
CW, FM 10kHz 6 10 without mech, attenuator
AM 30% -40 o with mech. attenuator
AM 30% 3 7 without mech. attenuator
VM max. level -40 & with mech, attenuator
VM max. level 3 7 without mech. attenuator
Vi max, level, ALC 3 7 without mech. attenuator
OFF MODE TABLE '
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Quick-Basic program for controller

CLS

iecadressed = 28 {EC-bus address of SMIQ (28}
CALL IBFIND{"DEVI", generatar) Cpen DEVY and abtain access number
CALL IBPAD (generator%, iecadressef) Set IEC-bus address of DEVY t0 28
tecterm: = &HL Set EOS to LINE FEED

CALL IBEOS (generator%, iecterm® + sHEND)
CALL IBWRT {generator%, "FREQ 1GHz"}
Do .

INPUT "Start level in dBm";P1l$

IRPYUT “Stop level in dBm";P23%

Do

CALL IBWRT (generator%, “"POW" + P15 + "dBEm")

PRINT “"level: ";Pi%; "dRm"

Do ! walit for key

kbds = INKEYS
LOCE UNTIL LEN (kbkd$s)
SWAP P15, P2§

LOQP UNTIL kbds = CHR${27) ’ Exit using ESCAPE
INPUT “repetition (y/n}"; w$

LOOF UNTIL ROT UCASES (wS) = “J°

END

5.3.5.3 Output Impedance
Test squipment see Saction Test Systems

Test method As the VEWR of & source must be measured, a purely passive
measurement using the VSWRH bridge is only possible with levels
where the VEWR is determined by the output impedance of the
mechanical attenuator only.

Inn the case of higher levels, the effect of the leve! controt must be
taken into account as well. For this purpose, an auxiliary transmitter is
used which transmits a wave with a slightly offset carrier frequency
(difference frequency within the conirpl bandwidth of level control) into
the test item, which is superimposed by the ouigoing wave of the test
item. In the case of an ideal source impedance, only the outgoing
wave of the test item flows back into the bridge, inthe case of g
deviating source impedance, the two components are superimposed,
which, due to the frequency offset, results in a beat, from the
amplitude ratic of which the VSWR c¢an be derived.
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Measurement ¥ BMIQ settings
- Test level
- Test frequency, unmodutated.

¥ Spectrum analyzer settings
- Test frequency, span 0 Hz, test level,
- Resolution and video bandwidth 10 KHz,
« Linear level scaie
- Sweep time 30 ms.

» Second signal generator seftings
-Betune the frequency by 100 Hz compared to the test frequency,
- first minimum level, unmodulated.

» Vary the reference level 1o bring the indicated line approx. into the
center of the screen at the spectrum analyzer and read and note
down the level as reierence level.

¥ Unscrew the VSWR bridge from the SMIQ and increase the level at
the second signal generator until the reference level is measured
again at the analyzer.

» Screw the bridge or directional coupler onto the SMIQ again.

= A more or less wavy line representing the VSWR of the SMIQ is
to be seen now at the spectrum aalyzer,

The VSWH is to be calculated from the maximum and minimum

voltage

Pasgive measurement of the »> SMIQ seftings
VEWR with output fevels of the - Test level
SMIQ below -30 dBm. - Frequency far from the test frequency, unmoduiated.

¥» Second signal generator settings
- Test frequency
- Level 10 dBm.

¥ Unscrew the VSWR bridge from the test itern and note down the
level measured at the analyzer as reference value.

* Screw on the bridge or directional coupler again and determine the
new level at the analyzer.

= The voltage ratio test level /reference level is the output reflection
coeflicient r of the test item,

The voltage standing wave ratic {(VSWR) ¢can be calculated
according to the formula

VSWR={1+1)/(31-1)
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5.3.5.4 Non-interrupting Level Setting (ATTENUATOR MODE FIXED)

Test equipman Power meter (Table 5-1, tem 8}
Test setup > Connect the power meter to the RF output of the SMIQ.
Measurement » SMIQ settings

- recommended iest frequencies: 5, 100, 1000, 1500, 1501, 2200,
3000, 3001, 3300 MMz, unmodulated,

- Level 5.1 dBm,

- Select FIXED in the manu LEVELAEVEL ATTENUATOR MODE.

» Note down the level read at the power meter as reference level or
set the power meter to 0 dB for relative measurement.

7 Now reduce the level in steps of 5 dB at the SMIQ.
= The following deviations should not be exceeded:

Attenuation in dB Tolerance in dB
5 0.4
10 0.6
15 1.2
20 2.0
5.3.5.50  Overvoltage Protection
Test equipment - Adjustable d.c. voltage source {Table 5-1, item 12)

- Signal generator {Table 5-1, item 5)
- Power amplifier (Table 5-1, item 13).

Tast setup » Connect an adjustable d.c. voltage source to the RF output socket
of the SMIQ via a 50-ohm resistor or a signal genarator with a
subsequent power amplifier with a power output of more than 1
Watt.

Testing » SMIC settings
- Frequency 100 MHz, unmodulated,
- Level -120 dBm.

¥ Apply the d.c. voltage via the 50-ohm resistance.
= The overvoitage protection must respond at a voltage of >4V and
<7V with both polarities.

» Connect the signal generator to the RF output socket of the SMIQ
and apply frequencies of up to 3300 MHz. Increase the leve! at each
frequency, starting from 0.1W,

= The overvoltage protection must respond at a supplied RF power
of 1W. :
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5.3.6 Internal Modulation Generator
Test equipment Audio analyzer (Table 5-1, item 14}.
Test setup #» Connect the audio analyzer fo the LF socket of the SMIQ.
Measurement > SMIQ settings
- Menu LF QUTPUT
SOURCE LFGEN,
VOLTAGE 1V,

vary LFGEN FREQUENCY from 0.1 Hz to 1 MHz.
» Read the actual frequency at the audio analyzer.
> Read the distortion factor at the audio analyzer.

Recommended setlings for 20Hz, 300Hz, 1kHz, 3kHz, 10kHz, 30kHz, 100kHz
distortion factor

Measurement » SMIQ setfings
- Menu LF GUTPUT
set LFGEN2 FREQUENCY 1 kHz.
- vary VOLTAGE from 1 mVio 4 V.,

> Measure the output level using the audio analyzer.

Recommended settings ImV,10mV, 30 mVY, 100mV, 300 mV, 1V, 2V, 4V.

Frequency response

Test equipment AC voltmeter {Table 5-1, item 19).
Test setup » Connect AC voltmeter to the LF socket of the SMIQ.
Measurement » SMIQ settings
- Menu LF QUTPUT
SOURCE LFGEN,

vary LFGEN FREQUENCY fmm 10 Hz to 1MHz.

» Measure the frequency response

=The frequency response is the difference between haghest and
lowest leval.

Note: The settling is a pure computer Hime and therefore does noi need to be measured again.
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5.3.7 Amplitude Modulation

5.3.7.1  Modulation Depth Setting

Tesi equipment

Measurement

see Section Test Systems, Standard Test Systemn for Analeg
Modlations.

» SMIQ settings
- lLevel 0 dBm
- salect INT in the ANALOG MOD/AM/AM SQURCE menu,
modulation depth 0.1% to 80%
modulation frequency 1 kHz .

» Vary the carrier frequency from 5 MHz to 3300 MHz. For
recommended setting values refer io Table 5-2, at least *-
frequencies.

> Read the modulation depth at the modulation analyzer.

5.3.7.2 AM Frequency Response

Test equipment

Measurement

www.valueteonios.com

see Section Test Systems, Standard Test System for Analeg
Modulations with Audio Analyzer.

» SMIQ settings
- Level 0 dBm,
- Set the menu ANALOG MOD/AM/AM SOQURCE EXT EXTH,
- madulation depth 60%.

¥ Vary the carrier frequency from 5 MHz to 3300 MHz. For
recommended setting values refer to Table 5-2, at least ™-
frequencies.

¥ Audio analyzer setling
- Generator lavel 1 V(Vpeax).

» Vary the generator frequency to determine the modulation
fraquency response
=The modulation freqguency response is the difference between the
highest and the lowest modulation depth.

> Repeat the measurement using the internal modulation generator
with the sefting ANALOG MOD /AM/AM SOURCE INT.
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5.3.7.3 AM Distortion Factor

Test equipment see Section Test Systems, Standard Test System for Analog
Moduiations,
Measurement > SMIQ settings
-fevel 2,1 dBm

- Select INT in the ANALOG MOD/AM/AM SOURCE menu,
- modulation depth 30 %
- modulation frequency 1 kHz.

» Vary the carrier frequency from 5 MHz to 3300 MHz. For
recommended setting values see Table 5-2, at least *-frequencies.

» Read the distortion factor at the modulation analyzer.
» Repeat the measurement with 7.9 dBm and AM 80%.

5.3.7.4 Residual PhiM with AM

Test equipment see Section Test Systems, Standard Test System for Analog
Moduiations.

Measurement > SMIG settings
- Lavel 0 dBm
- Belect INT in the ANALOG MOD/AM/AM SOURCE menu
- Modulation depth 30%
- Modulation frequency 1 kHz,

¥ Vary the carrier frequency from 5 MHz to 3300 MHz. For
recommended setting values refer to table B-2, at least
"frequencies.

* Measure the phase modufation resulting by means of a 23-kHz
lowpass filter and peak weighting at the modulation analyzer.

5.3.7.5 Level Monitoring at Input EXT1

Test equipment see Section Test Systems, Standard Test System for Analog
Modulations with Audio Anaiyzer

Test setup » Connact the generator output of the audio analyzer to the external
medulation input EXT1.

Testing » SMIQ setting
- Select the menu ANALOG MOD/AM/AM SOURCE EXT EXT1.

e {f the input level is correct, there must not be any error message.

o When the deviation reaches the value given in the data sheet, the
respective message must appear in the display.
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5.3.8 Broadband Amplitude Modulation

Test equipment - Spectrum Analyzer {Table 5-1, item 2)
- Signal generator (Table 5-1, item 5}

Test setup » Connect the RF outpit of the SMIQ to the spectrum analyzer and
the signal generator to the I{BB-AM) input of the SMIGL

Testing » SMIQ setting
- Test level 0dBm, test frequency > 30.3 MHz
- select ON in the ANALOG MCD/BB-AM/STATE menu.

» Signal generator setting
- Level 0.25V (Vpeak) corresponding to -2 dBm

» Analyzer seiting
- Center frequency = test frequency, span 3 to 62MHz,
- Reference level = test lovel +6dB
- Scale 2¢B/div.

» Vary the frequency from 1 to 30 MHz at the signal generator and
chserve the modulation sidebands at the analyzer with appropriate
span. '

¥ For evaluation, determing the offget of the modulation sidebands
from the carrier. Result is the average of the sidebands

= As the sidebands feature a m/2 offset from the carrier, a 8dB
offset corresponds to 100% AM.

5.3.9 Pulse Modulation {(only with IGMOD Rev. >2)

5.3.9.1 ON/OFF Ratio

Test equipment - Spectrum analyzer (Table 5-1, item 2)
- Pulse generator {Table 5-1, item 17)

Test setup » To determine the ON/OFF ratio connect a spectrum analyzer to the
RF output socket of the SMIGQ and a puise generator to the PULSE
socket on the rear panel of the SMIQ.

Measurement » SMIQ setting
- Select EXT in the meny MOBULATION/PULSE/SOURCE.

» Determine the output level of the SMIQ at various carrier
frequencies with "high" and "low" signal applied.
= The difference between the output level with a “high"signal

applied and that with a "low" signal applied corresponds fo the
ON/QFF ratio.
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5.3.8.2 Dynamic Characteristics
Test equipment see Section Test Systems, Test System for Pulse Modulation.

Measurement ¥ Simuitanecusly display the input gignal from the pulse generator
and the {down-converted) cutput signal on the dual-trace
oscilloscope {triggering on the input signal).

» Pulse generator settings
- Bquarewave pulse sequence at a frequency of approx. 100 kHz,
TTL level.

» SMIQ setlings
- Pulse modulation, level according to mixer used

» Vary the carrier frequency from 5 MMz to 3300 MHz. For
recomrended setting values refer 1o table 5-2, at least *-
frequencies.

¥ With carrier frequencies = 50 MMz, use mixer and set an I of
approx. 50 MMz using the auxiliary transmitter
» Evaluate the pulse modulated RF output signal at the oscilloscope.
= Rige fime = time between 10% and 90% of the RF ampiitude
Fall time = time between 90% and 10% of the RF amplitude

Pulse delay time = fime between 50% of the input puise
amplitude and 50% of the RF ampilitude.

5.3.10 Vector Modulation

5.3.10.1 Maximum Level

Test eguipment - Power meter (Table 5-1, item 8).
- D.c. voltage source { Table 5-1, item 12).

Test setup » Connsct power meter {Table 5-1, item 8) 1o the RF output socket.
» Connect d.c. voltage source fo the | or Q input.

Measurement > SMIQ settings
- Level 0 dBm.
- Carrier frequency 900 MHz.

¥ Measure the level without modulation as reference level.

¥ Select ON in the menu VECTOR MOD/STATE. Set the d.c. voliage
source to 0.500 V. Measure the level again.

= The level difference must be <0.3 dB.
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5.3.10.2 input Impedance (VSWR)

Test equipment
Test setup

Measurement

5.3.10.3 Vector Error

Test equipment

Measurement

www.valuetionics.com

Test system for output impedance.
# Connect the test port of the bridge 1o the | or Q input.

¥ SMIQ settings
- l.evel O dBm.
- Carrier frequency 900 MHz.
- Select ON in the VECTOR MOD/STATE menu

» Signal analyzer setiings
- Leve! 10 oBm.
- Carrier frequency 30 MHz.

» Unscrew the VSWR bridge at the test item and note down the level
measured at the analyzer as reference value.

¥ Screw the bridge onto the 1 inpust and determine the new lavei at the
analyzer.
= The vokage ratio test level/reference level is the output reflection
factor 1 of the tes! item.

¥ Calculaie the voltage standing wave rafic {VSWHR) according to the
formuta:

VEWR=(1+r)/(1-r)
> Repeat the measurement at the Q input.

see Section Test Systems, Vector Modulation

¥ SMIQ settings
- Levet 0 dBm
- Select ON in the VECTOR MOD/STATE menu

» Generate a modulation signal at the ARB generator using the
controller and the simulation program:
Modulation 16QAM, no coding, Yeos filter with e=<0.5, data PRBS-9-
sequence, pulse width and oversampling 32, length 100 symbols,
symbat clock 10kHz.

» Check if channels at the ARB generator are equal and set them i
necessary.

» {Carry out the respective settings at the demodulator. Synchronize
with a bit sequence, starting with the 9th symbol, 12 bits long, result
fength 80 symbaoig.

¥ Vary the carrier frequency from 5 MHz to 3300 MHz. For
recommended setting values see table 5-2, at least *~frequencies.

» Measure the error vector magnitude peak and rms at the
demodulator.
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5.3.10.4 Modulation Frequency Response

Test equipment

Test setup

Test method

Testing

www.valuettories.com

- Spectrum analyzer (Table 5-1, item 2}
- Signal generator (Tahle 5-1, item 5).

> Connect the RF oufput of the SMIQ to the spectrum analyzer and
the signal generator {0 the | input of the SMIQ.

By applying a sinewave a.c. volttage at the | {or Q) input, an amplitude
meduiation with suppressed carrier is generated. The modulation
frequency response is determined by measuring the sidebands
depending on the frequency of the applied a.c. voltage.

¥ SMIQ setting
- Test level 0dBm, test frequency > 30.3 MHz
- gelect ON in the VECTOR MOD/STATE menu.

» Signal generator setting
- Level 0.5V (Vpeak)} corresponding to 4 dBm.

¥ Analyzer setting
- Center frequency = test frequency, span 3 to 82MHz,
~ Refarence level = tegt level +6dB
- Scale 2dB/div.

» Vary the frequency from 1 fo 30 MHz at the signal generator and
observe the modulation sidebands at the analyzer with appropriate
span.

= The result ievel for one sideband frequency is the average value
of the left and right sideband lsvel.
» For evaluation, determine the difference bstween the modulation
sidgebands and the first sideband at 1 MHz.

= The modulation frequency response is the difference between the
highest and the lowest sideband.
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5.3.10.5 Residual Carrier

Test equipment Spectrum anaiyzer {Table 5-1, item 2).
Test setup » Connect the spectrum analyzer fo the RF output of the SMIQ.
Measurement

» SMIQ settings
- Test frequencies according to table 5-2, unmodulated.
- Level 0cBm.
- Selgct OFF in the VECTOR MOD/STATE menu,

» Analyzer setting
- Center frequency = test frequency, span 1MHz,
- Reterence level = test level
- scale 10dB/div.

¥ First, measure the unmodulated level as reference.

% Then, switch on the vector modulation with open inputs (STATE
ON) and measure the residual carrier.

= The residual carier in dBc corresponds o the level of the
residuat signal found referred 1o the output signal of the test item
without modulation {(dBc = referred to the carrier).

» SMIQ! settings
- IMPAIRMENT STATE ON
- LEAKAGE 10%.

= The residual carrier must increase to 10% (-20dBc)

5.3.10.6 iQ imbalance

Measurement of imbalance

Test equipment - Spectrum analyzer (Table 5-1, tem 2}
- Adjustable d.c. voltage source (Table 5-1, item 12).

Test setup » Connect the spectrum analyzer to the RF output of the SMIQ.
» Connect the d.c. voltage source to the | or Q input.

Measurement » SMIQ setlings
- Test frequency 900MHz
- Level 0dBm..
- Sefact ON in the VECTOR MOD/STATE menu.

¥ Analyzer setting
- Center frequency = test frequency, span 1MHz
- Reference level = test level +3dB
- Scale 1dB/div.

> First, measure the undistorted leve! as reference. To this end, apply
a d.c. voltage of 0.500 V to the | and the Q input and note down the
associated RF level as reference.Then set VECTOR
MOD/AMPAIBMENT/STATE ON and IMBALANCE 10% is in the
menu. Finally, repeat the level measurements are repeated.

2> The | level must be increased by the set imbalance, the Q level
must pe reduced by the inverted ratio. With 10%, the | level must
therefore be increased to 1.1, the Q level 10 1/1.1 fimes the
original value, i.e. it must be reduced to 0.909 times the original
vaiue {corresponds to +0.83dB}.
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Measurement of quadrature error.

Test equipment see Section Test Systems, Vector Modulafion.
Measurement ¥ SMIQ settings

- Level 0 dBm

- Test frequency 900MHkz

- Select the menu VECTOR MOD/STATE ON, IMPAIRMENT
STATE OFF; QUADRATURE ERROR 10°.

» Generate a modulation signal using the controlier and the simulation
prograrm:
Moduiation 16QAM, no coding, Veos filter with 0=0.5, data PRBS-9
sequence, pulse width and oversampling 32, length 100 symbols,
symbol clock 10kHz,

» Carry out the respective seftings at the demodulator. Synchronize
with a bit sequence, starting with the 9th symbol, 12 bits long, resuit
length 80 symbols. -

¥ Select vector display at the demodulator.
= The symboils must be located in a square grid.

> Now select IMPAIRMENT STATE ON at the SMIQ.

= The symbols must not be arranged in a right angle any longer,
the y-axis must be inclined towards the left by 10°, and towards
the right with a setting of -10°,

5.3.10.7 lL.evel Control POW RAMP

- Spectrum analyzer (Table 5-1, item 2}
- 2 adjustable d.c. voltage sources (Table 5-1, item 12)
- Function generator (Table 5-1, item 18 or 24)

Test equipment

- Digital storage oscilloscope (Table 5-1, item 3).

Yest setup » Connect the specirum analyzer {0 the RF output of the SMIQ.
¥ Connect the 1st d.c. voltage source {0 the |-input with 0.50 V.
3 Connect the 2nd d.c. voltage source 1o the POW RAMP input.
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Measurement ¥ SMIQ settings
- Test frequency 900MHz
- Lavel 0dBm.
- Select ON in the VECTOR MOD/STATE menu.

¥ Analyzer setting
- Center frequency = test frequency, span 1MHz,
- Reference level = test level
- Scale 10dB/div.

¥ First, measure the unattenuated level with 1.00 V at the POW
RAMP input as a reference. Then reduce the voltage to 0.100V and
measure the level again.

= A level that is 20 dB tower is expected. The attenuation error
at -20dB is the deviation of this level from the expecied vaiue.

» Then reduce the voltage to 0.00 V and determine the residual level
is determined.

= The on/off ratio is the residual level referred 1o the reference level
attV.

Test setup » For measuremnent of the dynamic characteristics, connect a tunction
generator {0 the POW RAMP input.

3 Connect one channel of the storage oscilioscope to the video output
of the analyzer and the other one to the input signal from the
function generator.

Measurement » Function generator sefting
- Squarewave signal with offset, lower level 0.1V, upper level 1.0V -
Frequency 100kHz.

> Analyzer setting
- Cenler frequency = test frequency, span OHz,
- Reference level = test leval
- Scale 10dB/div
- Resolution and video bandwidth 10MHz.

3 Trigger on the input signal at the oscilloscope and evaluate the RF
output signal at the oscilloscope.
= Rise time = tme between 10% and 30% of the RF amplitude
fall time = time between 90% and 10% of the RF amplitude

delay time = time between 50% of the input amplitude and
50% of the RF amplitude.
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5.3.11 Frequency Modulation (Option FM Modulator)

5.3.11.1 FM Deviation Setting

Test equipment

Measurement

Recommended deviations

see Section Test Systems, Standard Test System for Analog
Modulations {use frequency divider for deviations > 500 kHz).

» SMIQ settings
-RF 1GHz
- Level 0 dBm or fitting the frequency divider
- Select the menu ANALOG MOD/FM/IFM1 SOURCE INT,
- Modulation frequency 1 kHz
- Deviation 300 Mz ... 500 kHz (see below).

¥ Read the FM deviation at the modulation analyzer. Muitiply it with
the divider factor, if appiicabls.

300 Hz 1, 3, 10, 30, 100, 250 and 500 kHz

5.3.11.2 FM Freqgiiency Response

FM frequency response up ic 100 kHz

Test equipment

Measurement

www.valueitronies.com

see Section Test Systems, Standard Test System for Analog
Modulations with Audic Analyzer

¥ SMIQ settings
- Test frequency 100 MHz
- Level 0 dBm
- Select EXT1 in the ANALOG MODYFM/FMT SOURCE menu,
- Deviation 50 kHz .

> Audio analyzer setting
- Generator level 1 V(Vpeay) -

#» Determine the modulation frequency response by varying the
generator frequency from 10 Hz to 100 kHz
= The modulation frequency response is the difference between
highest and lowest modulation depth.

» Repeat the measurement when freqguency is fed at socket EXT2
and with setting ANALOG MOD/FMIFM2 SOURCE EXT2.

¥ Repeat the measurement with the internal modulation generator
and the setting ANALOG MOD/FM/FMt SOURCE INT.
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Broadband FM frequency response

Test equipment see Section Test Sysiems, Broadband FM.

Measurement ¥ SMIQ setting
- Select EXT2 in the menu ANALOG MOD/FM/FM1/SOURCE and
deviation according to the table.

* Vary the frequency in 10kHz-steps at the SMIQ or sinewave
generator until the volfmeter indicates OV.

» Switch the voitmeter to AC measurement and vary the frequency at
the sine generator from 10 kHz to maximum frequency

¥ Measure the moduiation frequency response using the AC
volimeter.
= The modutation frequency response is the difference between
highest and lowest modulation depth.

> Repeat the measurement when the frequency is fed at socket EXT1
and with the sefting MODULATION/FM/FM2 SOURCE EXT.

Recommended settings:

F (RF) 50 MHz 750,1 MHz 1098 MHz 1101 MHz 1500 MHz 1501 MHz 3300 Miz
Deviation 500 kHz 250 kHz 250 kHz 250 kHz 250 kHz 800 kHz 500 kKHz
Mixer 1o yes yes yes yes Ves YOS

F {LD} - 800G .1 MHz 1148 MHz 1151 MHz 1550 MHz 1551 MHz 3350 MHz

5.3.11.3 FM Distortion Factor

Test eqguipment see Section Test Sysiems, Standard Test Systems for Analog
Modulations (use frequencgy divider for deviations > 500 kMz).

Measurement = BMIQ settings
- Carrier frequency 500 MHz 500MHz
- Deviation 250kHz
- Lavel 0 dBm
- Select INT in the ANALOG MOD/FM/FM1 SOURCE meny,
- Modulation frequency 1 kHz.

» Read the distortion factor at the modulation analyzer.
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5.3.11.4 FM Preemphasis.

Test equipment see Section Test Systems, Standard Test Systemn for Analog
Modulations.

Measurement » Sellings at the SMIQ
- Carrier frequency 100 MHz
- Belect INT in the ANALOG MOD/FM FM1 SQURCE menu,
- Deviation 25 kiHz.

> Read the deviation at the modulation analyzer with a rodulation
frequency of 100 Hz and note down as reference value.

* Switch on preemphasis 50 ps at the SMIQ and the modulation
analyzer and increase the modulation frequency to 15 kHz.
= The offset of the deviation now maasured from the reference
value is the wanted deviation error with preemphasis.

» Repeat the measurement with preemphasis 75 ps.

5.3.11.5 Residual AM with FM

Test equipment see Section Test Systems, Standard Test System for Analog
Modulations.
Measurement » SMIQ seitings
- Level 0 dBm,

- Select INT in the MODULATION/FM/FM1 SOURCE meny,
~ Deviation 40 kHz ,
- Moduiation frequency 1 kHz

» Vary the carrier frequency from 5 MHz to 3300 MHz. For
recommended setting values see Table 5-2, at least *-fraquencies.

» Measure the resulling amplitude modulation with a 23-kMz lowpass
filter and peak weighting at the modulation analyzer.
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Carrier Frequency Deviation with FM

Test equipment

Measurement

see Section Test Sysiems, Standard Test System for Analog
Modulations.

» SMIQ settings
- Frequency 400 MHz
- Level 0 dBm
- Select INT in the ANALOG MOD/FW/EM1 SOURCE menu,
- Beviation 0 kHz .

¥ Modulation analyzer setting
- Counter function

* Measure the frequency offset when switching on the FM.
» Increase the deviation to 200 kHz at the SMIQ.
» Measure the frequency cffset with FM with deviation..

5.3.11.7 Level Monitoring at Input EXT2

Test equipment

Test setup

Testing

seea Section Test Systems, Standard Test System for Analog
Modulations with Audio Analyzer,

» Connect the generator output of the audio analyzer {0 external
moduiation input EXT2.

> As with AM at input EXT1.

5.3.12  Phase Modulation (Option PM Modulator)

5.3.12.1 Deviation Setting

Test equipmant

Measurement

Recommended deviations
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see Section Test Systems, Standard Test System for Analog
Modulations.

» SMIQ seitings
- Carrier frequency 1000 MHz
- Level 0 dBm
- Select INT in the ANALOG MOD/PM PM1 SOURCE menu,
- deviation ses below
- Modulation frequency 1 kHz.

»> Read PhiM deviation at the modulation analyzer.

0.03,0.1,0.3, 1, 8, 10 rad.

5.35 £-4



Performance Test SMIQ

5.3.12.2 PhiM Frequency Response

Test equipment see Section Test Systems, Standard Test System for Analog
Modulations with Audio Analyzer.

Measurement ¥ SMIQ settings
- Carrler frequency 1000 MHz,
- Level 0 dBm
- Select EXT1 in the MODULATION/PM/PM1 SOURCE menuy,
- Deviation 5 rad.

» Audio analyzer setting
- Generator level 1 V{(Vpeu)

» Determine the modulation frequency response by varying the
generator frequency of the analyzer.

= The modulation frequency response is the difference between
higthest and lowest modulation depth

> Repeat the measurement with the setting PM2 SOURCE EXT2.

¥ Repeat the measurement with the setting PM1 SOURCE INT and
variation of the frequency of the internal moduiation generator.

5.3.12.3 PhiM Distortion Factor

Test equipment see Section Test Systems, Standard Test System for Analog
Moduiations,
Measurement » SMIQ settings
- Carrier frequency 1 GHz
- Level 0 dBm

-~ Select INT in the ANALOG MOD/PM/PM1 SCURCE meny,
- Daviation 5 rad
- Modutation frequency 1 kHz

»* Head the distortion factor at the moduiation analyzer,
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5.3.13  Digital Modulation (Option SMIQB10}

5.3.13.1 Deviation Error for FSK

Test equipment Demaoduiator for digital modulation (Table 5-1, item 23 or 27).

Measurement » SMIQ settings
- Level 0 dBm, RF 1 GHz
- Switch on digital modulation FSK
- Symbol rate 1 kM2, deviation 200 Hz
- Filter GAUSS 0.2
- Data source PRBS, length 23 bit

> Make corresponding settings on demodutator, test bandwidth 10
kHz, evaluation over 150 symbols, 10 averaging

¥ Measure FSK rms deviation error on demodulator.

5.3.13.1 Deviation Error for GFSK

Test squipment Broadband demodulator for digital modulation (Table 51, Hem 27).

Measurement » SMIQ settings
- Level 0 dBm, RF 1 GHz
- Bwitch on digital modulation GFSK
- Symbol rate 1300 kHz, deviation 850 kHz
- Fiiter GALISS 0.7
- Data source PRBS, length 23 bit

» Make corresponding settings on demodulator, test bandwidth 5
MHz, evaluation over 150 symbols, 10 averaging

¥ Measure GFSK rms deviation error on demodulator.

5.3.13.2 Phase Error for GMSK

Test equipment Broadband demodulator for digital moduiation {Tabie 5-1, item 27}.

Measurement > SMIQ settings
- Level 0 dBm, RF 1 GHz
- Switch off digital modutation GMSK
- Symbol rate 1000
- Filter GAUSS 0.3 and 1
- Data source PRBS, length 23 bit

> Make corresponding settings on demodulator, test bandwidth 7
MHz, evaiuation over 150 symbols, 10 averaging

¥» Measure GMSK rms phase error on demodulator.
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5.3.13.3 Error Vector for DQPSK

Tast equipment

Measurement

Broadband demodulator for digitai modulation {Table 5-1, item 27).

» SMIQ settings
- Level 0 dBm, BF 1 GHz
- Switch on digital modutlation n/4 DQPSK
- Symbol rate 1/18/192/1500, and 3000 kHz
- Filter SQR COS 0.25/0.35/0.5/0.7
- Data scurce PRBS, length 23 bit

» Make corresponding settings on demodulator, test bandwidth =
double symbol rate, evaluation over 150 symbois, 10 averaging

» Measure the rms error vector magnitude for all combinations of the
given filters and symbal rates on demodulator.

5.3.13.5 Error Vector for QAM

Test equipment

Measurement
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Broadband demodutator for digital modulation (Fable 5-1, itemn 274

> SMIQ settings
- Level 0 dBm, RF 1 GHz
- Switch on digital moduiation 16GAM
- Bymbol rates 1 and 3 MHz
- Filter SQR COS 0.35
- Daia source PRBS, length 23 Bit

» Make corresponding settings on demodulator, test bandwidth =
double symbol rate, evaluation over 150 symbols, 10 averaging

# Measure the rms error vector magnitude for the given symbol rates
on demodulator.
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5.3.13.4 Error Vector for PHS

. igi i le 8-1, i 23 o1 27).
Test equipment Demodulator for digital modulation (Table 5-1, items 23 or 27)

Measurement » SMIQ settings
- Level 0 dBm, BF 1800 MHz
- Switch on digital modulation n/4 DQPSK
- Symbol rate 192 kHz
- Fiker SQR COS 0.5
- Data scurce PRBE, length 23 bit

¥ Make corresponding settings on demodulator, test bandwidih =
doubte symbel rate, evaluation over 150 symbols, 10 averaging

» Measure rms error vector magnitude on demoduiator,

5.3.13.5 Error Vector for NADC

Test equipment Demodulatar for digital modulation (Tabie 5-1, items 23 or 27).

Meastirement » SMIQ settings
- Level 0 dBm, RF 824/894/1300 MHz
- Switch on digital modulation n/4 DQPSK
- Symbol rate 24.3 kHz
- Filter SQR COS 0.35
- Data source PRBS, length 23 bit

» Make corresponding settings on demadulator, test bandwidth =
double symbo! rate, evaluation over 150 symbols, 10 averaging

» Measure rms error vector magnitude for given RF freguencies on
demoduiator.

5.3.13.6 Error Vector for PDC

. ig igtion (Table 5-1, items 23 or 27).
Test squipment Demodulator for digital modulation (Table 5-1, items )

Measuremant » SMIQ seltings
- Level 0 dBm, RF 810/958/1500 MHz
- Switch on digital modulation /4 DQPSK
- Symbol rate 21 kHz
- Fitter SQR COS 0.5
- Data source PRBS, length 23 bit

*» Make corresponding settings on demodulator, test bandwidth =
double symbol rate, evaluation over 150 symbols, 10 averaging

» Measure rms error vector magnitude for given BF frequencies on
demodulator.
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5.3.13.7 Phase Error for GSM

Test equipment Demoduiator for digital modulation (Table 5-1, items 23 or 27).

Measurement » SMIQ settings
- Level G dBm, RF 960 and 1800 MHz
- Switch on digital modulation GMSK
- Symbol rate 270.833 kHz
- Fitter GAUISS 0.3
- Data source PRBS, length 23 bit

> Make corresponding settings on demodulator, test bandwidth =
double symbol rate, evaluation over 150 symbols, 10 averaging

¥ Measure GMSK rms phase error on demodulator.

5.3.14 Rho Factor for Digital Standard 1S-95 CDMA (Option SMIQB42)

Test equipment Broadband demodulator for digital modulation (Table 5-1, item 27).

Measurement » SMIQ seitings
18} measurement
- Level 0 dBm, RF 824/894/1800 MHz
- Switch on digital IS-95 CDMA
- Select mode Fwd Link 18
- Bwitch off all code channels except for pilot
- For pilot channel set power to 0 ¢B
2nd measurement
- Mode Rev Link, Full Rate, Data 000..

> Select symbol rate 1.2288 MHz on demodulator.
Measurement 1 with QPSK, forward link filter according to 15-95
(with equalizer),
Measurement 2 with reverse link fiker and OQPSK,
Test bandwidth = double symbol rate, evaluation over 150 symbois,
10 averaging

¥ Measure rms error vector magnitude for given BF frequencies on
demodulator.
= The Rho factor is obtained from EVM 1o a good approximation
according to the following equation: ¢ = 1-EVM?
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Tast sguipment

Test method

Measurement
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5.3.16 Data Generator (Option SMIQB11)

Storage oscilioscope (Table 5-1, item 3) at outputs for serial and
paraiiel modutation data, clock and controf signals.

The data generator is tested by programming dala sequences
consisting of modudation data, trigger signals and signals for level
conirol. The programmed sequences are stored in the dala generator
memery and are read out cyclically. The correct reproduction of
programmaed lists can be checked at the corresponding output
connaciors,

» SMIQ settings
- Switch on digital modulation 256 QAM (8 bit'symbol}
- Generate new data jist with 8 identicat bits per symbol
- Select generated data list as data source
- Generate and switch on new control fist
- Symbol rate 1 ksymbol/s
- Trigger mode autc

¥ Record data sequences with oscilloscape and check whether they
correspond to the programmed sequences.
» Repeat test for high symbol rates.

= The maximum clock frequency of data and clock ocutputs is
7.5 MHz, at the outputs of control and trigger signais up to 1.5
MHz,
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5.3.16 Fading Simulation

5.3.16.1 Frequency Response

Taest equipment

Test setup

Test method

Measurement
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- Spectrum analyzer (Table 5-1, itern 2)
- Signal generator (Table 5-1, ifem 5},

¥ Connect RF ouiput of SMIQ to spectrum analyzer and connect
signal generator to | input of SMIQ.

An amplitude modulation with suppressed carrier ig generated by
appiying a sinusocidal AC voltage to the { input. The fading simulator is
set so that a copy of the input signal which is only slightly shifted in the
frequency is generated at its cutput. The ampiitude modulation is
maintained. The modulation frequency response is determined by
measuring the sidebands depending on the frequency of the fed AC
voltage. :

» SMIQ setting
- Test level -10 dBm, test frequency >15 MHz
- 8witch on vector madulation
- Switch on fading simtilation,
- Path 1 with PURE DOPPLER, 0 dB, Boppler frequency 1 Hz
- Other paths are switched off

» Signal generator setting
- Level 0.5 V (Vpeak) corresponding to 4 dBm.

» Analyzer setting
- Center frequency = test frequency, span 20 MHz,
- Heference level = test ievel
- Scale t dB/div.

» Vary the frequency from .1 to 10 MHz on the signal generator and
observe the modulation sidebands on the analyzer. _

¥ For evaluation, determine the difference between the modulation
sidebands and the first sideband at 0.1 MHz

= The moduiation frequency response is the difference from the
highest 10 the lowest sideband.
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5.3.16.2 Level Error

Test system

Test rethod

Measurement
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Test system with spectrum analyzer for fading simulation

For vacior modulation, a single-sideband amplitude modulation (858-
AM) iz generated by applying a sinusoidal signal to the | input and a
cosine signat to the Q input. The effect of the fading simulator on the
level accuracy is determined by means of two measurements
performed with the fading simulator switched on and off,

» SMIQ setting
- Test levet -10 dBm, test frequency >15 MHz
- Switch on vector modulation
- Switch on fading simulation,
- Path 1 with PURE DOPPLER, 0 dB,
- Doppler frequency 1 kHz, freq. ratio +1
- Other paths are switched off

» ARB generator setting
- Levei 0.5V (Vpeak)}
- Channel 1 sinusoidal signaf 10 kiHz
- Channel 2 cosine signal (90° phase io channel 1), 10 kHz

» Spectrum analyzer setting
- Center frequency = test frequency, span 50 kHz,
- Heferance level = test level
- Scale 5 dB/div.

# Measure level of SSB-AM spectral line 11 kHz next to the carrier.
Switch off fading simuiation and measure level of SSB-AM spectral
line 10 kHz next to carrier.

# For evaluation determine the difference of measured levels.
© The result is the level error caused by the fading simulator.
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Test system

Test method

Mesasurement
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5.3.16.3 Path Attenuation

Test system with spectrum analyzer for fading simulation

For vector modulation, a single-sideband amplitude modulation is
generated by applying a sinuscidal signal to the | input and a cosine
signal to the Q input. The second sideband and the carrier are
suppressed.

The fading simulator is set so that only a single transmission path with
constant amplitude is available. The attenuation of this path for
different settings of the path attenuation is checked by measuring the
output level of S5B AM.

> SMIQ setting
- Tast level -10 dBm, test frequency >15 MHz
- Switch on vector modulation
- Switch on fading simulation,
- Path 1 with PURE DOPPLER, ¢ dB
- Doppler frequency 1 kHz, freq. ratio +1
- Other paths are switched off

» ARB generator setting
- Level 0.5V (Vpeak)
- Channel 1 sinusoidal signal 10 kiHz
- Channel 2 cosine signaf (90° phase with refarence to channel 1),
10 kHz

» Spectrum analyzer setting
- Center frequency = test frequency + 11 kHz , span 0,
- Resolution bandwidth 1 kHz, video bandwidth 100 Hz
- Reference level = test level
- Scale 2 dB/div.

¥ Vary path aftenuation between 0 and 20 dB in 2-dB steps on SMIQ
and measure level on spectrum analyzer for each setting.
= The measurement at 0 dB is the reference measurement. The
difference between the measured atienuation {relative to the
reference measurement} and the set path attenuation is
evaluated.
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5.3.16.4 Path Delay

Preliminary remark

Test setup

Test method

Measurement
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Since various paths in the fading simulator are delayad fully digitally, a
test is not necessarily required. Compliance with the setting accuracy
is guaranteed by the digital hardware and software.

Test setup with sampiing oscilloscope for fading simulation,
oscilloscope at I/Q ouiput of fading simulator. A sampling oscilloscope
with a sampling rate of at least 500 Msampies/s has to be used for
checking data sheet compliance,

With vector modulation and fading simulation switched on, a periodic
puise signal with short pulses is appiied te the | input of SMIQ.

The fading simulator is set so that two transmission paths with
different delay are available. Two echoes of the pulse signal are thus
received. The accuracy of the set path delay is tested by measuring
the delay between the echoes at the output of the fading simulator.

» SMIQ setting
- Test level -10 dBm
- Switch on vector modulation
- Switch on fading simulation,
- Path 1 with PURE DOPPLER, 0 dB, 0 us, fraq. ratio 0
- Path 2 with PURE DOPPLER, 0 dB, 1 ps, fraq. ratio 0
- Other paths are switched off

» ARB generator setting
- Level 0.5V (Vpeak}
- Channel 1 pulse signal with switch-on tirne 100 ns, switch-off time
26 us

» Sampling oscilloscope setting
- Time span 2 us

» Measure the time difference between the two puise signals at output
1 or Q of fading simulator using the oscilloscope.

= The measured time differance (rising edge) has fo correspond
accurately 1o the difference of the set path delays.
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5.3.16.5 Doppler Shift
Test equipment
Test setup

Test method

Measurement
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Frequency counter (Table 5-1, item 1).
¥ Connect frequency counter 1o RF output of SMIQ.

For vector modulation, a single-sideband ampiitude modulation is
generated by applying a sinuscidal signal to the | input and a cosine
signal to the Q input. The second sideband and the carrier are
suppressed (SSB AM).

The fading simulator is set so that only a single transmission path with
constant amplitude is available. With a Doppier shift set, the output
frequency is shifted by the selected Doppler frequency. The accuracy
of the setting is checked by measuring the cutput frequency for
different settings of the Doppler frequency.

» SMIQ setting
- Test level -10 dBm, test frequency >15 MHz
- Switch on vector modulation
- Switch on fading simulation,
- Path 1 with PUREZ DOPPLER, 0 dB,
- Doppler frequency 0.1/0.2/0.5/1 kHz
- Other paths are switched off

3> ARB generator setting
- Level 0.5V (Vpeak}
- Channel 1 sinusoidal signal 10 kHz
- Channel 2 cosine signal {(90° phase with reference to channel 1),
10 kHz

# Measure output frequency by means of frequency counter.

The measured frequency diffarences have to correspond io the
differences of the set Doppler frequency values.
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54 Performance Test Protocol

ROHDE&SCHWARZ SIGNAL GENERATOQR SMIQQ2/03 1084.8004.02/03.

Serial number:

Person festing:

Date:

Signature:

ltem Characteristic Min. Actual Max. Unit

531 Display and keyboard checked

5.3.241 Freguency setting checked

5322 Setiling time
CW 15 ms
Yegtor modulation 30 ms
VM, ALC TABLE 18 s

5a3 Reference freguency, deviation Hz

5.3.4.1 Harmanics with level < 10 ¢Bm - 30 dBe

5342 Spuriae, CW, »10kHz
0.3 to 450MH2z «74 dBe
=450 to 1500MHz -80 dBe
>1500 to 3000MH2 -74 dBc
»3000MHz -80 dBe

Vector mod., 10kHz t 306MHz

0.3 {0 S600MHz =70 dBe
: 2 300MHz -80 dBe
53.4.4 | Broadband noise with GW -135 dBc
; 53.4.4 | Broadband noise with vector -130 dBe
modulation
53.4.3 $5B phase noise CW,

20 kHz at RF 400MHZ -118 dBciiHz}
1GHz ~126 dBe(tHz}
2GHz -120 dBc{1Hz)
36Mz -116 gBc{1Hz)

with vector modulation

at 8F 400MHZ -118 dBe{1#z)
1GHz -123 dBc(1Hz)
2GHz -120 dBe({1Hz)
30Hz -ti6 dBe{1Hz)

5345 Rasidual FM rens at 1GHz
0.3 o 3kHz (ITU-T) 1 Hz
0.03 to 20kHz 4 Hz
5.3.4.8 Residual AM, rms {0.03 {0 20kHz) . 0.02 o
535 Level, iotal emar for
level »-1278Bm ' £1.5 dB
RF < 2GHz +1.0 a8
additional emmar with ALC OFF 0.3 dB
fraquency response with 0dBm 1 ) dB
5353 Outpui impedance (VEWR) 2
h352 Settling time {IEC bas)
CW, analog modulation, with 25 ms
without mechanical attenuator 1G ms
vecior modulation, with A0 ms
without mechanical attenuator 25 ms
ditto, with ALC MODE TABLE 10 ms
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liern Characteristic Min. Actual Max. Uni¢
53.5.4 Non-interrupting level seiting checked
5355 Owvervoltage protaction checked
53.6 internal modulation generator
fraquency error 10"
distortion facior 0.1 %
out put levet
Imy 2 & my
10my g H mv
30mV 28.7 31.3 my
100mVY o8 102 my
1V 989 1.011 '
2V 1.978 2.021 Y
4y 3.959 4,041 v
frequency response up to 100kHz g4 dB
up o 1MHz 2 dB
537 Amplitude medulation
Modutation depth 56.6 £3.4 %
Distertion factar with AM 30% 1 %
with Akt B0% 2 %
Frequency response, RF =5hMz 1 uB
RF <=SMHz 3 a2
Synchronous residual Phid 0.1 rad
5375 Levet manitoring EXT1
lower limit 0.97 0.99 v
upper limit 1.01 1.03 v
538 Broadband AM
AModulation frequ. respanse 10MHz 1 dB8
30MHz : 3 dB
53¢ Puise modulation
ON/QFF fatio 70 dB
Rise time 2 us
Fall tirne 2 is
Pulse dalay time 2 ns
Video crosstalk -30 dPe
53.10 Vactor modulation
input impedange § 1.2
Inbut impedance G 1.2
Max. level 0.3 a8
Vector error
ms 0.5 %
peak i.0 %
Modulation freguancy response 3 dB
Residuat carrier 0% -45 dBc
Residual carrier 10% A7 -23 dBc
tmbajance {i=Q)} checked
Quadrature error checked
POW RAMP fevel error ] dB
POW BAMP ON/OFF ratio 80
Delay time 2 s
Rise and fali time 1 s
B3.11.% FM deviation satting
at 300 Mz 271 31¢ Hz
at 1kHz 0.85 1.05 kHz
at 3 kHz 2.89 3.1 kHz
at 10 kHz 9.58 10.32 kHz
at 30 kHz 28.08 30.82 kiHz
at 100 kHz 06.98 103.02 lkMz
at 250 kHz 242.5 257.5 kHz
at 500 kHz 485 515 kHz
§3.11.2 M freguency response
EXT1 10 Hzto 100 kHz 05 dB
EXT2 10 Hzto 2 MHz G5 dB
EXTt 10 Hz..2 MMz 3 dB
EXTZ2 10 Hzto 2 MHz 3 3131
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{tem Charactetisiic Min. Actual Max. Unit
53.11.3 FM distortion factor 0.5 %
53114 FM-preemphasis
50 is 2 %
75 s 2 Yo
53.11.5 Residual AM with FiM 0.1 %
53118 Freguency deviation with FM
Daviation § Hz 50 Hz
Deviation 200 kHz 2050 Mz
B.3.11.7 Level maonitoring EXT2
iower limit 0.97 $.99 1
upper limit 1.0% 1.03 v
53121 Phild deviation setting
at 30 mrad 19 41 mrad
at 0.1 rad 0.087 0.113 rad
at 0.3 rad n.281 0.318 rad
at i.Grad 0.98 1.040 rad
at 3.0 rad 2.80 3.10 rad
at 10 rad 9.68 10.31 rad
53.12.2 PhiM frequency response
EXT1 0.5 dB
EXT2 0.5 dB
INT 0.5 d8
5.3.12.3 Phil distortion factor 1 %
5.3.13 Digital Modutation
Deviation emor for FSK 1.3 %
Davigtion error for GFSK 1.3 %
Phase error for GMSK
ms 1 degree
peak 3 degree
Errgr vector rms for
PSK, 1 keymbols/s 1.2 %
..PSK, 18 ksymbois/s 1.2 %
... F8K, 182 kesymbols/s 1.2 %
e PSK, 1500 ksymbols/s 2 %
..... PSK, 3000 ksymbols/s 3 %
..... QAM, 1000 ksymbois/s 2 Y%
..... GAM, 3000 ksymbols/s 3 %o
53.14 Digital Standard
Ermor vector rms for PHS 1.2 %
Error vector fms for NADC 1.2 %
Error vector mms for PDC 1.2 %
Phase emor for GSM
rms H e
peak 3 ¢
Error vector for 15-95 COMA 2.2 Yo
Rho factor for 15-85 COMA 0.p0e85
5315 Functionat check of data ganerater checked
5316 Fading Simulation -
Fraquency response up to 5 MHz 0.6 dB
oifset T MHz
-3 dB imit frequency 0.8 dB
Level ervor 0.3 dB
Error of path attenuation 5 ns
Errror of path delay 0.13 %"
Error of Doppler shift
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SMIQ IEC/IEEE Interface

Annex A

IEC/IEEE Bus Interface

The instrument is equipped with an IEC/IEEE-bus connection as a standard. The mating connector
according 1o IEEE 488 is at the rear of the instrument. A controller for remote controf can be connecied
via the interface. The connection is effected using a shielded cable.

Characteristics of the Interface

+ 8-bit paralle! data transier

+ bidirectional data transfer

« three line handshake

* high data iransfer rate of max. 350 kByte/s

* up o 15 devices can be connected

« maximal length of the connecting cables 15 m (single connection 2m)
+ wired OR if several instruments are connected in parallel.

ATN FC NRFD EOI DIO3 DI
shield | SRQ |NDAC| DAV DI04 | DIOZ |

o, S, ¢ o
-, \ !
., -

s H H ? .
5 ; i | Y R

i "

1 o _ n N
logic GND | GND(10) | GND(8} : GND(6} ! REN | D07 |
GND{11) GND{9) GND(7} D08 Di0s DIOS

Fig. A-1  Contact Assigment of the |EC-bus socket

Bus Lines

1. Daia bus with 8 lines DIO 1 to DIO 8.

The transmission is bit-paraliel and byte-serial in the ASCIVISO codes. DIO1 is the bit of lowest  order,
DIO8 the bit of highest order.
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2. Control bus with § lines,

IFC (Interface Clear),
active low resets the interfaces of the instruments connected to the detauli setiing.

ATN {Attention},
active low signals the transmission of interface messages
inactive high signals the transmission of device-dependent messages.

SRQ (Service Request),
active low enables g device connected to send a service request to the controlier,

REN (Remote Enable),
active low permits the switchover to remote control.

EGI {End or Identify),
has two functions in connection with ATN:
active low marks the end of data transmission with ATN=high
active low triggers a paralie! poll with ATN=low,

3. Handshake bus with three lines.

DAV {Data Valid),
active low signals a valid data byte on the data bus.

NRFE (Not Beady For Data),
active low sighals that one of the device connected is not ready for data transfer.

NBAC (Not Data Accepted),
active low as long as the instrument connected ig accepting the data present on the data bus.

Interface Functions

instruments which can be remote-controlied via |1EC bus can be eguipped with different intarface
functions. Table A-1 lists the interface functions appropriate for the instrument,

Table A1 Interface function
Contral Interface functien
character
SH1 Handshake source function (source handshake)
Ak Handshake drain function {accepter handshake}
L4 Listener function.
T8 Talker function, ability to respond fo serial poll
SRK1 Service request function (Service RHequast)
PPt Paraie! poll function
RLi Remote/Locai switchover function
DCAH Aesetling function (Device Clear)
071 Trigger function {Dsvice Triggen)
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IEC/IEEE Interface

Interface Messages

Interface messages are transmitted to the instrument on the data lines, with the attention iine being
active (LOW). They serve to communicate between instrument and controller,

Universal Commands

The universati commands are encoded in the range 10 through 1F hex. They are effective for all
instruments connecied to the bus without addressing them before.

Table A-2 Universal Commands
Command Quick BASIC commandl Efiect on the insfrument
DCL (Davice Clear) IBCMRP (controllerds, CHR$(20Y | Aborts the processing of the commands just received
and sets the command processing software to &
defined inifial state. Does not change the insirument
setling.
IFC  {interface Clear) IBSIC {controllerss) Rasets the interfaces to the defauli setling.
LLO  (Local Lockout) IBCMD (controllerss, CHRE{(17Y) | The LOC/IEC ADDR key is disablad.
SPE {Serial Poll Enabie) IBCMD (confrollers, CHRS(24)) | Ready for serial poll
SPD  {Serial Pall Disable) [BCMD (controlier®, GHR$(25)) | £tnd of serial poll
PPU Parallef Polt Uncorfigure} | IBCMD (controllerss, CHR${21)) | End of the parallei-poli polling state
Addressed Commands

The addressed commands are encoded in the range 00 through OF hex. They are oniy effective for
instruments addressed as listeners,

Table A-3 Addressed Commands

Command QuickBASIC command! Effect on the instrument

8DC {Selected Device IBCLR {devica%%) Aboris the processing of {he commands just reneived

Clear) and sets the command processing software to a
defined initial state. Does not change {he instrumant
setting.

GET {Group Execuie 1BTRG {device%) Triggers a previously active davice function (8g &

Trigger) sweep). The effect of the cormmand i3 the same as
with that of a pulse at the external trigger signal inpul.

GTL {Go to Local) BLOG {device%) Transition o the "Local® staie (manual control}

PPC {Paraket Poll IBPPC (device%, data%} Contigure instrument for parallel poll. The

Configure) . CuickBASIC sommand additionally executes PPE/
PPR.

www.valuettonics.com
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RS-232-C Interface SMIQ

RS-232-C Interface

The instrument is filted with an RS-232-C interface as sfandard. The S-pin connector is at the rear
panel. A controller can be connected via this interface for remote control.

Interface characterislics

Serial data transmission in asynchronous mode
Bidirecticnal data transmigsion via iwo separate lines
Transmission rate sefectabie from 1200 to 115200 baud
Logic 0 signal from +3 V1o 415V

Logic 1 signal from -15 V10 -3 V

An external instrument {controller} can be connacted
Software handshake (XON, XOFF)

Hardware handshake

D oovy
Emabi ok

IEE

RTS
© DER CTS

Fig. A-2  Pin assigment of RS-232-C connector

Signal lines

RxD {Receive Data),
Data line, transmission from external controller o mstrument.

TxD (Transmit Data),
Data line, fransmission from instrument 1o external coniroller.

DTR (Data terminali readys, _
Qutput (fog. O = active). With BTR, the instrument indicates that it is ready o receive data. The
DTA line controls whether the instrument is ready for reception or not.

GND,
Interface ground, connected to instrument ground.

DSR (Data set ready),
{Instead of the CTS ling, the DSR connector is used for instruments with 3 VAR2 REV3 front
module.}

RTS (Request to send),
Qutput (log 0 = active). With RTS, the instrument indicates that it is ready 1o receive data. The
RTS line controls whether the instrument is ready for recepticn or not.

CTS (Clear to send),

input {log 0 = active}. CTS tells the instrument that the opposite station is ready 1o receive data.
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Transmission parameters

To ensure an error-free and correct data transmission, the parameters of the instrument and the
controller should have the same setiings. The parameters are set in menu UTILITIES-SYSTEM-R3232.

Transmission rate The following baud rates can be set in the instrument:

{baud rate) 1200, 2400, 4800, 3600, 19200, 38400, 87600, 115200.

Data bits Data transmission is in 8-bit ASCII code. The first bit transmitted
is the LSB {l.east Significant Bit).

Start bit Each data byte begins with a start bit. The falling edge of the start
bit indicates the beginning of the data byte.

Parity bit A parity bit is not used.

Stop bit The transmission of a data byts is terminated by a stop bit.
Example:

Transmission of character A (41 hex) in the 8-bit ASCII code.

foi o2 o3 04 05 08 07 |os__j0¢ 10

Bit 01 = Start bit Bit 02...09 = Data bits Bit 10 = Stop bit
Bitduration= 1/baud rate

interface functions

For interface control, some control characters defined from 0 10 20 hex of the ASCH code can be
fransmitted via the interface (see Tabile A-4).

Table A-4 Interface functions (RS-232-C)
Control character Interface function
<Gt Q= 11 hex Enables character output (XONj
<Cirl S> 13 hex Inhibits sharacter outptst {XOFF)

Break (at least 1 character only log 8} Reset instrumeant

00hex, DAhex Terminator <CR>, <Lf>
Switchover between local/remote
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Handshake

Software handshake

The software handshake with the XON/XOFF protocel controls data fransmissgion. [f the raceiver wishes
to inhibit data entry, it sends XOFF to the transmitter. The transmitter then interrupts the data cutput
until it receives a XON. The same function is provided at the transmitter side (controlier).

Note: Software handshake is not suitable for fransmission of binary data. Use the hardware handshake.

Hardware handshake

In case of a hardware handshake the instrument signals that it is ready for raception via line DTR and
RTS. A logic 0 means "ready” and a 1 means "not ready". Whether the controlier is ready for reception
or not is signalied to the instrument via lines CTS or DER {see signal lines). The transmitter of the
instrument is switched on by a 0 and off by & 1, Line RTS remains aclive as long as the serial interface
is active. Line DTR controls whether the instrument is ready for reception or not.

Connection between instrument and controller

Connection of the instrument with the controlier is via a so-called 0-modem cable. In this case, the data,
control and signalling lines have t0 be cross-connected. For a controller with a 9-pin or 25-pin connector
the following circuit diagram applies.

SMIQ Controller SMIQ Controller
9 pin 9 pin 9 pin 25 pin

1 1 1 8

2 - —---RxD) / TXD--- 3 2 RxD /7 TxD 2

3 | oo TXD / RXD 2 3 SRR % SR 5 (3 — 3

I (R, /- ¥ 11— 8 4| seeeevnnnns DTR /DG Remnremmms N

5 |~ -GND / GND 5 5 | GND ¢ GND-ermroreee 7

R [ —— 0121200 g 1= S— 4 I e —— DSR / DTR------ma- — | 20

y J [R—— BTS / CTewrrrrrrnmnean 8 r A —— SRR ey p-— 5

T [E—— CTS f RTSmmanrnmnanns 7 v J —— CTS / RTGewmsmmmssrane 4

e e Q 22

Fig. A-3  Wiring of data, control and signalling lines for hardware handshake
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Asynchronous Interface SERDATA

The SERDATA interface on the rear of SMIQ serves for the asynchronous serial transmission of
moduiation data. It is a AS-232-C interface with the following characteristics:

+ Data transmission to SMIQ ip one direction only via RxD line (Receive Data).

« Selectable data rate in menu UTILITIES-SYSTEM-SERDATA-BAUDRATE. The highest baud rate is
115 200.

+ Hardware handshake only via RTS line (Reguest o send). With RTS, SMIQ is ready {o receive data.
After inactivating RTS, S8MIQ can receive 32 bytes at max.

e Data transmission with start bit, 8 data bits (= 1 byte), stop bit. A parity bit is not used. The most
significant bit of each modudation symbol has 1o be transmitted at first.

Note: The baud rate has to be selected at least 25% higher than the bit rate of the digital
modufation. If SMIQ has not enough data, the error message "Data underrun” will be
issued in the status line. :

Connection between SERDATA and the external RS-232 data source is via a so-called null modem
cable with crossed data and control lines.
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Annex B

List of Error Messages

The following list contains all error messages for errors occurring in the instrument. The meaning of

negative error codes is defined in SCPY, positive error codes mark errors specific of the instrument.

The table contains the error code in the left-hand column. In the right-hand column the error text being
antered into the error/event gueue or being displayed is printed in bold face. Below the error text, thers
is an expianation as to the respective error,

SCPI-Specific Error Messages

No Error
Errcr code Error text in the case of queue poll
Error explanation
0 No ercor
This message s output if the error queue does not comain entries.

Command Error - Faulty command; sets bit 5 in the ESR register

Error code Error text in the case of gueue poll
Error explanation
-100 Command Error
The command is faully or invalid.
104 Invalid Character
The command contains an invalid sign.
Example: A header contains an ampersand, “SOURCE&".
-102 Syntax ervor
The command is invalid.
Exampie: The command contains block data the instrument does not accept.
103 invelid separator
The command contains an imparmissible sign instead of a separator.
Example; A sericolon is missing after the command.
-104 Data type error
The cormmand contains an invedid vaiue indication.
Exampie: ON is indicated insiead of a numeric value for freguency setting.
105 GET not allowed '
A Group Exscute Trigger (GET) is within a command #na.
-108 Parameter not aliowed
The command coniains oo many parameters.
Example: Command S0URce: FM: INTernal  FREGuancy permits only ong frequency indication.
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Continuation: Command Error

Error code

Errgr text in the case of queus poli
Error explanation

-109

Missing parameter
The command contains too few parameters.
Example: Command SOURce : FM: INTernal : FREQuency requires a frequency indication.

-112

Program mnemonic tec leng
The header cantains more than 12 signs.

-113

Undefined header
The header is not defined for the instrument.
Exampie: *x¥z is undefined for every instrument.

114

Header suifix out of range
The header coniains an impermissible numeric suffix.
Example: S0URce3 does not exist in the instrument.

-123

Exponent too large
The absofute vaiue of the exponant is larger than 32000.

-124

Too many digits
The number contains too many dights.

-128

Numeric data not allowed
Tha command contains a number which is not alflowed at this position.
Example: Command S0URce : FREQuency : MODE requires the indication of a text parameter.

~134

Invalid suffix
The suifix is invalid for this instrument.
Exampie: nHz is not defined.

-134

Sufix too long
The suffix containg more than 12 signs.

-138

Suifix not atlowed
A sufiix is not allowsd for this command or at this position of the command.
Exarnple: Cammand *RGCL does not permit indicating a suffix.

-141

Invalid character data
The text parameter either contains an invalid sign or it is invalid for this cemmand
Example: wrile error with parameier indication; 50URce ; FREQuenay :MODE FIKSed.

-144

Character data too fong
The text parameter contains more than 12 signs,

-148

Character data not aliowed
The text parameter is not allowed for this command or at this position of the command.
Example: Command *RCL requires a nombear to be indicatad.

-158

String data not allowed
The sommand containg a valid character string at a pasition which is not allowed.
Example: A fext parameter is set in guotation marks, $0URce ; TREQuency (MODE "FIxed”

-161

Invalid bieck data
The command contains faulty biock data.

Exampie; An END message was received before the expected number of data had bean received.
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Execution Error - Error in executing the command; sets bit 4 in the ESR register

Error code

Error {ext in the case of queue poll
Error explanation

-168

Biock data not allowed
The command contains valid block data at an impermissible position.

-178

Expression data rot atlowed
The command contains a mathematica? expression at an impermissible position.

-203

Command protected

The desired command could not be executed as it was protectad with a password. Use command
SYSTerm:PROTect OFF, <passwords 1o enabie the command.
Example; The command CALibrate: PULSe  MEASure? Is protected with 3 password.

-211

Trigger ignored
“The trigger (GET, *TRG or tigger signal} was lgnored dua to device timing considerations.

-221

Settings conflict
There i a settings conflict between two paramaeters.
Example: FM1 ang PM1 cannot be switched on at the same time.

Filter type vs. filter parameter

The value set for the filter parameter is 1oa large or too small for the filter type selected. The filtar
parameter is internatly set to G.5.

-221

Symbol rate vs. FSK deviation

The vatue set for the FSK deviation is sithar too large or toe small for the symbaol rate selecied. The
maximum possible value for the deviation is set.

221

Modulation type vs. coding
“The modulation type and coding selected are not cormpatibie. The coding Is disactivated internally.

221

Moduiation type vs. filter type
‘The madutation and fiter types salectad ara not compatible. An allowed fitter type is activaied internally.

e

Modutation type vs. symbol rate

‘The modulation fyps selected (MSK or FSK) can be generated for symbol rates up to a maxirmum of 2.5
MSymb/s. The symbol rate is internally fimited to 2.5 MSymb/s.

Controf ligt state vs. symbol rate

The setting CONTROL STATE ON is permissible for symbol rates up to a maximum of 2.5 MSymb/s,
The symbal rate is internally limited 1o 2.5 MSymby/s.

222

Data out of range
The parameter value is out of the range permitted by the instrument.
Example: Command *RCL only permits eniries in the range of ¢ 10 50

Too much data
Tha command contains 0o many daia.
Exampile: The instrument doas not have sufficient storage space.

R24

lllegat parameter vailue
The parameter value is invalid.
Example: An invalid text parameter is indicated, TRIGoey : SWEep: S0URce TABTe

“and

Qut of memory
The storage space available in the instrument is exhausted.
Example: An attemp! is made to craate more than 10 Memory Sequence Hists.
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List of Error Messages . SMIQ

Continuation: Execution Efror

Error coda

Error text in the case of queue poll
Error explanation

-226

Lists not of same fength

The parts of a fist have different langths. This error message is also displayed # only part of a list has
been transmitted via IEC bus. Afl parts of the list have to be fransmitted always befare if is executed.

Example: The POWer list content is fonger than the FREQuency list content, or only the POWer content
is fransmitted.

Eata corrupt or state
The data are incomplete or invalid.
Example: The instrument has aborted a2 measurement.

240

Hardware error
The command cannot be executed due to problems with the instrument hardware,

241

Hardware missing
The command cannot be executed due to missing hardware.
Exampie: An aption is not fitted.

255

Directory fulf

The list management cannot accept any more lists as the maximum number of lists has aiready be
attained.

Example: Only 10 MEM SEQ liste ¢an be created.
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Device Specific Error - sets bit 3 in the ESR register.

Error code Error text in the case of queue poll
Error explanation
310 System error

This error message suggests an error within the instrument. Please inform the R&S Service.

319 Memory error
Error in tha instrument memory.

213 Calibraticn memory lost

|oss of calibration data stored. The calibration data of VOO SUM, LEVEL PRESET and PULSE GEN
can be restored by internal routines (see Chapter 2, Section Calibration).

314 Save/recall memory lost
. Loes of the non-volatile data stored using *SAV? command.

318 Configuration memaory lost
Loss of the non-volatile configuration data stored by the instrument.

330 Self-test failed
The salftest could not be executed.

350 Queue overflow

This arror code is enterad into the gueue insiead of the actual error code if the queus is full, It indicates
that an emmor has oecurred but not been accepted. The gueue can accapt 5 entries.

360 Communication error

An arror has ocourred during the transmission or reception of daia on the IEC/AEEE bus or via the
HS-232 interface.

Query Error - Error in data request; sets bit 2 in the ESR register.

Error code Error text in the case of queue poll

Error sxplanation
440 Query INTERRUFTED

The query has been interrupted.
Example: After a query, the instrument receives new data before the response has been sent completely.
420 Query UNTERMINATED

The qguery is incomplete,
Exampile: The instrument is addressed as & talker and receives incomplete data.

-420 Query DEADLOCKED
The query cannot be processed.
Examnple: The input and ouiput bufters are fuli, the instrument cannot continue operation.
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SMIQ-Specific Errar Messages

Device-dependent Error - device-specific error; sets bit 3 in the ESR register.

Error code Error text in the case of queus poll
Ermor axplanation

105 Frequency underrange

The fraquency is below the irnit value guaranteed.
106 Frequency overrange

Tha frequency is beyond tha limit value guarantesed.
110 Quipuf unieveled; All fallure

The tevel controf loop is without function.
14 IQCON: ALC joop failure

The focat avel control loop of the QCON module is without function.

115 t.evel overrange
The tevel is above the Emit value guaranteed.

116 Level underrange
The level is balow the limit value guaranteed.

117 Dynamic ievel range exceeded

The difference belwaen the maximal and minimal value of a level list is above 20 dBm. An exact level
setting is no longer guaranteed.

130 FM moduiator VCO uniocked

FM modulatar VCO is not synchronized.

131 AM modulafion freguency out of range
The AM maodulation frequency is out of the permissible range.

132 PM moduiation frequency out of ranga
The PM modulation frequency is out of the permissible range.

140 This modulation torces other modulations OFF

A moduiation has been switched on which cannot be used at the same time as an already active
modutation. The previous moduiation has been switched off,

150 input voltage out of range; EXT1 too high
Tha input voltags at the EXT1 socket is oo high.
153 Input veltage out of range; EXT1 teo low
The input voltage at the EXT1 socket is too low.
154 Input voitage out of range; EXT2 too high
The input voltage at the EXT2 socket is too high.
155 Input voitage out of range; EXT2 too low
The input voltage at the EXTZ sacket is too low.
161 Qutput protection tripped
The overvoltage protection has responded (of. Section 2.5.8%,
171 Oven cold
The reference oscillator has not yet reached its operating temperature.
17 Referance froquency 160 MHz VCX0 unlocked
The 100-MHz quartz osciilator of the reference frequency has not been synchronized.
173 Step synthasis unlocked

The step synthesis has not been synchronized.
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List of Error Messages

Error code

Error text in the case of queue poll
Error explanation

18¢

Catibration failed
Calibration coutd not be executed.

181

REF OSC calibration data not used because ADJUSTMENT STATE is ON
The reference-oscillator calibration data are not used as long as ADJUSTMENT STATE is activated.

182

Calibration dala missing

Caitbration data are missing in the device msemary. The calibration data have o be generaled first by an
internal or extemnal calibration or to be lbaded into the device.

200

Cannot access hardware
The data transmission to a module was unsuccessful.

201

Funefion not supperied by this hardware revision
A later version of certain parts of the instrument is necessary to exacute the function selected.

202

Piagnostic A/'D converier faiiure
Diagnostic A/D converter hag failed.

211

Summing foop unlocked
The PLL of the summing loap has not been synchronized.

221

Digital synthesis buffer VCO unlocked
The VCO of the buffer ioop has not been synchronized.

224

2.4 GHz 1.0 loop unlocked
The 2.4 GHz locat oszillator of the IOMOD module has not been synchronized,

231

DATA coder clock unlocked
The clock ascillator of tha data coder has not been synchronized.

232

Cennot access defa coder RAM

No data can be sent 1o the data coder. The data coder cannot be used as a source for a digitad
machsation.

240

invalid list; odd number of elements

The list selscted comtaing an odd number of elements. Some lists, however, must contain an even
number of elements.

241

No list defined
There is no list defined..

242

List not learned; execute LEARN command

The instrument has been switched ¢ LIST mode and a list has been sslactad. However, command
LEARn has not been executed,

243

Dwal! time adjusted
A dwell fime given on a list cannot be procassed by the unii. The setiing was automatically adjusted.

251

- instrument yat. The instrument hehaves as if a table was called which only cantains 0-values.,

No User Correction Table; zero assumed
An aftempt has been made to switch on user correction, but no UCOR tabie has been stored in the

260

invalid keyboard input ignored
An invalid input via the keyboard is not considered.

265

This parameter is read only
An attempt has been made to changs a fixedly specified value.

276

Data output aboried
Data output was aboried on the IECG/IEEE-bus,
Example: The key [LOCAL] was pressed.
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Continuation: Device-dependent Error

Errar code Error text in the case of queue poil
Error expianation
304 String too long

A character string which is 1oo iong was received via the IEC bus. The names of lists may have a length
of maximally seven lefters.

305 Fill pattern teo long; trunctated

More data have been entered with block function FILL in the list editor than the filling range {(RANGE} set
permits. The exceeding daia are ignored.

366 No fill pattern specified
An attampt was mads to execute a fiffer function without having o indicats 3 fillsr pattern.
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SMIQ List of Commands

Annex C

List of Commands (with SCPI Conformity Information)

The supports SCP1 version 1894.0. For remote control, commands which were specified or accepted in
this SCPI version have been used fo a large extent. Commands which are not part of the SCPI
specification are marked "not-SCPI" in the SCPI info.

Command Parameter SCPlInfo Page
AABORELIST net-8CP4 347
ABOREMSEQuence not-SCPi | 3.17
SABORIDSWEep] not-5CPI | 3.17
:CALibration[:ALL] 3.18
:CALbration:FSIM[:MEASure]? not-SCPI 318
:CALibration:LAT Tenuation|:MEASure]? not-SCPE 1318
:CALibratior:LEVel:DATA? not-SCP1 | 318
:CALibration:LEVel 8TATe ON | CFF not-SCPI | 3.19
:CALigration:L.PReset:DATA? not-SCP§ | 3.19
:CALibration:LPReselMEASure]? not-SCPE | 3.19
:CALipration:ROSCiltator . DATA} 040 4095 not-SCPI | 3.18
:CAlibration:VMQDulation[:MEASure]? not-5GP1 3.20
:‘CALibration:VSUMmation:DAC? not-8GCP1 | 3.20
:CALibration:V5UMmation:KOS? not-SCP | 3.20
‘CALibration:VSUMrmation:OFFS? not-SCP1 [ 3.20
:CALibrationVSUMmation['MEASure|? not-SCPI | 3.19
:DIAGnostic: INFO:COQunt:AT Tenuator12{314{5i67 3.21
:DIAGnostic: INFO.CCQuat:MODules? 3.22
:DIAGRostic: INFO.CCOunt:0T iMe? 3.22
'DIAGRostic INFO.CCOunt:POWer? 3.21
:DIAGRostic: INFO.CCOunt:SDATe? 3.22
:DiAGnosticMEASUre] POINI? 3.22
:DiSPlay: ANNotation[:ALL] ON | OFF 3.23
:DISPlay ANNotation:AMPLituds DN | OFF 3.23
DISPlay: ANNotation:FREQuency ON | GFF 3.23
:FORMat:RORDer NORMal | SWAPped 3.24
[FORMat: DATA ASCii| REAL 32 | 84] { PACKed 324
‘MEMory:NSTates? 3.25
‘OUTPuhAFIXed RANGe LOWer? ne-SCPI | 3.28
:OUTPut:AFiXsd RANGa UPPer? not-SGR1 | 3.26
:OUTPutAMODe AUTO | FiXed not-SCP1 | 3.25
:OUTPut:BLANK-POLarity NORMat | INVerted not-8CPi | 3.26
OUTPutIMPedance? 3.26
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List of Commands SMIQ
Command Parameter SCPi-info Page
DUTPut PROTection:CLEar 3.26
OUTPut PRCTection: TRiIPpad? 3.26
OUTPU|:STATe] ON | OFF .27
OUTPU:STATe}:PON OFF | UNCHanged net-SCPl | 3.27
QUTPU2[:STATe] ON | OFF 3.28
DUTPUt2:VOLTage 0V io 4V not-SGPI 3.28
[:SOURce]: AM:BBANG[:STATe] ON | OFF 3.30
[:SOURce] AM.EXTernal. COURlng AC{DC 3.30
[-30URce]. AM:INTermnal FRECuency 0.1 Hz to3MHz 3.30
[:SOURce[AM.SOURCe EXT | INT { EXT. INT 3.30
{:SOURce[AM:STATe ON { OFF 3.30
{:S0URce]: AM[:DEPTh] 0 te 100PCT 3.30
{:.SOURce|.CORRection.CSET:CATalog? =name, {pama)... not-SCPI 3.3
{:S0URce]:CORRection: CSET:DATAFREQuency 300 kHz 1o 2.2/3.3 GHz {300 kHz to | not-SCFI 3.32
2.2/3.3 GHz}
{:3CURce}:CORRBction:CSET:DATAPOWar -40dB 1o 6dB {-40dB fo 6dB} not-SCPI | 332
[:50URee}CORReaction:CSETDELete "Name of table’ not-SCHE 332
{:30URcel.CORRection CSET[:SELec] ‘Name of table' fot-SCPI 3.31
[:S0OURcel:CORRection[:5TATe] ON | OFF 3.3
{:S0OURcel:DECT.CLOCK:DELay 010 Aot-5CP| 3.36
[:30URcel: DECT:CLOCK:S0URcs INTarnal | EXTernal 3.35
[:SCURcel DECT:DLIST:CATalog? =sname, {namel... not-SCPI 3.38
[[SOURce]:DECTFiL Ter:PARamater 021007 not-SCPI 335
[:30Rce]:DECT:FiLTer TYPE GAUSSs | SCOSine | COSine rat-SGPI 3.35
[:50URce]:RECT.FLISECATalog? =>name, {namel... not-SGRI 3.38
[:50URce]:DECT FLISH:DELete ‘name’ not-SCP| 3.38
[:SCURCce]:DECT.FLISELOAD ‘nane’ not-SCPY 3.38
[:80URce):DECT:FLIStPREDefined:CATalog? =name, {namey... not-SCP1 §3.38
{:SOURce]:DECT FLIS1:STORe ‘Framelisten-Name’ not-SCP | 3.38
[:50URce]:DECT:FLISH:PREDefinediLOAD ‘frame st name’ not-SCPE | 3,38
{:S0URCce}:DECT.FORMat GFSK | P4DCQpsk not-SCP| 3.25
[:50URce]:DECT:FSK:DEViation 1KHz to 300 KHz not-SCPI 3.35
[:SCURce}:DECT:PRAMp:DELay 1.0t +1.0 not-SCPI 3.37
[:SOURce]: DECT:PRAMp:FOFFsat Sto+8 not-SCPl  { 3.37
[:SCURce]:DECT:PRAMp:PRESet not-SCRY 3.37
[:SOURce]:DECT:PRAMp:ROFFset G0 +8 not-S5CFL 3.37
[:SOURce]:DECT PRAMp:SHAPe LINear | COSine not-SCP | 3.37
[:50URce]:DECT.PRAME. TIME 02510 18,0 not-SCI 337
£ SOURcel:DECT:SECuence AUTO | RETRigger | AAUTo | not-SCPI 3.35
ARETrigger
R(CL2 E-&
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Command Parameter SCPInfo Page
[:50URce]:DECT:SIMutation:Ji T Ter 0o 4 {in bit) not-SCPi 3.38
[:50URce]: DECT:SIMulation: TADJustment -4 10 +4 {in bit) - not-SCPI 3.37
[:80URcal:DECT:SLOT AT Tenuation Oto 70dB not-SCR1 | 3.37
[:80URce] DECT:5LOT<i= LEVe! OFF | ATT { FULL not-8CP1 | 3.39
[:SOURce}DECT:SLOT<i> PRAN:CW ON | OFF not-SCP1 | 3.39
[ SOURce] DECT'SLOT<i> PRAM:DATA G to 111 to (12hif) not-SCF1 | 3.39
[SOURce] DECT:SLOT<i> PREamble:DATA 0 to 111 to (16 bt not-SCPI 3.40
[[SOURce].DECT:SLOT «i>:PREamble:PROLonged:DATA | to 111 fo (32 bit) not-SCPY | 3.40
[-:8OURce] DECT:SLOT <i> PREamble TYPE NORMat | FROLonged not-SCP1 | 3.38
[:SOURcel DECT:SLO T PRESet not-SCPI [ 3.39
[:SOURcelDECT:SLOT <> SOURce:AFleld PNo | PNT1 | PN15 | PN16{PN20| | not-SCPI {3.40

P2t | PN23 | DLISt | SDATa
{:S0URLe]:DECT SLOT<i>:SOURce:AFleid:DLISt ‘name' not-SCPI 1340
[:80URCce]:DECT:SLOT <i>:SOURce BF tald PN { PN11 | PNt5{PN1G | PN20| | not-SCP1 340
PN21 | PN23 | DLISt | SDATa
[:50URce:DECT:SLOT<i»:80URce BFleid:DLISt 'name’ not-SCP1 | 3.40
[:50URce:DECT:SLOT<i=STSHift -9 1o +§ {in bit) not-SCPL | 3.38-
[:50URce]: DECT:SLOT<i=:SYNC #B0 1o #8111 1o {16kit) not-SCPE 1 3.40
1:30URece): DECT:SLOT<i>:ZFleld ON | OFF not-SCPI | 3.48
[-(SOURcel:DECT:BLOT<i»TYPE FULL | BOUBte | ADATa nok-SCPL | 339
[:30URce}:DECT:5RATa tkHz 10 1.2 MHz noi-SCPP 1 3.35
[:SOURce]):DECT:STANdard ' C{nof-SCPE 1335
['SOURce]:DECT:STATe ON | OFF noi-SCPE 1335
[:SOURce]: DECT: TRIGger:DELay 0 to 65535 not-SCP: | 3.38
:SOURcekDECT TRIGger: INHibit 0 to 87.1E6 not-SCPi | 3.36
:SOURcalDECT TRIGger OUTPuH2L:DELay Dio 11519 nof-SCP1 | 3.36
[-.SOURce|:DECT TRIGger:GUTPut[2|:PERicd 1to 67.1£6 not-SCPT | 3.38
[.SOURce] BECT. TRIGger:SOURce EXTernal | INTemat not-SCPY 3.36
[:SOURce]l DM:CLISECATalog? not-SCPI | 3.48
[:SOURce; DM.CLISECONTrol[:STATe] ON | OFF not-SCP 1347
{:SQURcel:DM:CLISL.COPY ‘crtamen’ not-SCPi | 3.48
[:SOURce]:DMiCLISLDATA <strues{,<strics). .. not-SCPRI [ 3.47
[:SOURce):DM:CLISHDELete ‘cnames’ not-SCP1 13.48
[:50URce]:DM:CLISLFREE?. rot-SCPI | 3.48
{:50URce]:DM:CLISHPOINIs? not-SCPI [ 3.48
[:50URee]:DM:CLIStSELect ‘enames’ rot-SCP 3.48
[:50URcal:DM:CLOCK:DELay 0t0 1.0 not-8CPl | 3.52
[:50URce]:DM:CLOCK:MODE BiT | 8YMBol not-SCPE | 3.51
[:SOURCce]:DM.CLOCK:POLasity NORMal | iNVeriad not-SCP1 | 3.52
SOURcelDM:CLOCK:SCURce INTernat t EXTernal | COURled 3.51
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Command Parameter SCPlInfo Page

{:50URce]:DM:CODing OFF | DIFF | DPHS | DGRay | GSM | | not-BCP1T | 3.51

NADC | PDC | PHS | TETRa | TFTS |

INMarsat | APCOZ5 | VDL
{:SOURce]:DM:DLISt:CATalog? not-SCP1 | 3.468
[:50OURce]:.DM:DLISH:COPY ‘<names’ not-SCP1 | 3.47
:SOURce]:DM:DLISLDATA 0{1{0{1}. rot-SCP| | 3.46
[:50URce]:DM:DLISt: DATA:APPend Op14{0114. not-5CP1 | 3.48
[:SOURce] . DM:DLISEDATA? [<start> [ <length>]] not-SCP1 | 3.46
(:SOURce):DM:DLISEDELete ‘cnames' not-5CP 3.48
[:50URce]: DM:DLIStFREE? not-SCP1 | 3.47
[:50URce] DM:DLISEPOINts <n> rnot-8CPI | 3.47
[:SOURce]:DM:DLISESE Lect 'cnames’ not-SCP| | 3.46
[SOURce]:DMFILTer:MODE LACP | LEVM not-SCP1 | 3.51
{:50URce]:DM:FiL Ter:PARamster 0.0 t.0 no guery s
[:S0OURce]:DMFiLTer: TYPE SCOSine | COSine | GAUSs | BESS1 | not-SCPI 3.51

| BESS2 | 1695 | EIS95 | APCO |

TEY¥Ra | WCDMa
[:50OUHcel:DMFORMat BPEK | QPSK | QIS5 | QINMarsat | 3.50

QICO | OQPSK | OIS85 | PAGPSK |

P4DCpsk | PSKB | GFSK | GMSK |

FSK2 | FSK4 | AFSK4 | QAM16 |

QAM32 | OAM 84 | QAM258 | USER
[:SOURce]-BM:FSK:DEViation 100Hz to 2.5 MHz not-SCPI | 3.50
{:SOURcelDM:INPutiMPedance G1K | GAO [ ECL not-SCPL | 3.53
[:SOURcelDM:IQ: IMPairmeni[:STATe] ON | OFF not-SCPE | 3.41
[:50URcelDMIQ:PRAMp OFF } AEXTernal not-5CPt 13.41
[:50URce}DM:IQ:5TATe ON { OFF not-SCPt 13.41
{:50URcel DM 1QRato[:MAGNitude) -12.010 12.86 PCY 3.42
[:30URceDM:IQSWap[ STATe] ON | OFF not-SCPR1 1342
[:S0OURce}: DM DiStortion[:STATe] ON | OFF raf-SCPlI 1352
['SOURce}] DML EAK age[-MAGNitude] Gto 50.0 PCT 3.41
I:S0OURCcel:DM:MLISHCAT alog? not-SCP1 | 3.49
[:80OLIRce: DM MLISEDATA AB.C.D.EFI1Q1.)2.Q2.. aot-SCP| [3.49
[:SOURcelLDMMLISEDE Lete <names’ not-SCP[ | 3.48
[:30URce] DMMLISTFREE? not-SCPl | 3.49
[:3QURce] DMMLISLPOINIs? not-SCPI | 3.48
[:SOURca]: DMMLISESELect ‘names’ not-SCPi 3.49
[:SOURcel:DM:PAT Tem ZERQO | ONE | ALTernate not-SCPt {345
[:30URce]:OM:PRAMp:AT Tenuation 0t 70dB not-SCPE 3.53
{:S0URcel: DM PRAMp:DELay -1.010 +5.0 not-SCFl | 3.52
['SOURce]:DM:FRAMP:SHAPS LiNear | COSine not-SCPI | 3.52
['SOURcelDM:PRAMp:SOURce CLISt | AEXTernal | DEXTemat nrot-SCR1 [ 3.52
['SOURce:DMPRAMp: TIME 0.25 to 32 net-SCPE | 3.52

8C.4 E-6



SMIQ List of Commands
Command Parameater SCP-Info Page

[:SOURCe:DM:PRAMP]:STATE] ON | OFF Aol-SCPI 352

[:SOURce}: DM:PRES[:LENGtH $i15i16 |20} 21123 not-SCPI 3.45

f:.SOURce}:DM:QUADrature:ANGLe 10.0 {0 10.0 DEG 342

f.80URce]:DM:SEQuence AUTO | AETRigger | AAUTo § not-SCPE | 345
ARETrnger | SiNGle

[:S0URce]. DM:SOURce PRBS | PATTarn | DLISE | SERial § 345
PARallel | SDATa

[:80URcs]:DM:SRATe 1kHz {0 7 MHz no guery 3.50

[:80URcs]:DM:STANDard APCFm { APCQpsk j COPD {CT21 not-SCPI 3.50

DECT | GSM { IRIGium | NADC t PDC
iPHS I TETRa | TFIS | PWT|
ICCBpsk | ICCGmsk | ICOCpsk {

{:50URce].DM:BTATe ON | GFF 345
[:80URce: DM THReshold[:AlL] 251025V 3.53
[:50URce]: DM TRIGger.DE Lay 1 to 65535 not-SCP 353
[:SCURcel: M TRIGger:INHibit U to 87.1EB not-SCP| 353
{:SOURcel:DM:TRIGger:SL0OPe POSHive | NEGative not-SCPH 353
{*50URce]: DM TRIGger:SOURce EXTemal | iNTerna noi-SCPI 353
[:5CURce]:FM1{2L:DEViation] Cto t MHz 354
[:80URce]:FMi{2:EXTernal1 |2.COUPlNg AC | BC 3.54
[:50URceiFM1[2:INTemal:FREQuency 0.1 Hz g 1 MHz 355
[:SOURcelFM1 |2 PREemphasis 0 ] 50us | ¥5us 355
[:S0OURce}FM1[2.50URce INTernal | EXTemal! | EXTernal2 3.55
['SOURcel:FM1[2:5TATe ON | OFF 3.55
[:80URce] FREQuency: CENTer 300 kHz fp 2.2/3.3 GHz 3.56
[:SCURcel:FREQuency}:CW|FiXed] 300 kHz to 2.2/3.3 GHz 3.56
1SOURcekFREQuancyl CW|:FiXedi:RCL INCLude | EXCLude 356
[.SOURce]:FREQuency:MANual 300 kMz to 2.2/3.3 GiHz a.57
[:SOURce]:FREQuency MODE CW | FlXed | SWEep | LIST 3.57
[:SOURca] FREQuency:OFFSet -50 to +50 GHz 3.57
[:SOURce] FREQuency:SPAN 0to 2.2/3.3 GHz 3.57
[:SCURce]:FREQuency:STARL 300 kHz to 2.2/3.3 GHz 3.57
{:30URce] FREQuency:STEP[:INCRemant] Oto 1 GHz 3.58
[:SCURce]:FREQuancy:STOP 300 kHz 1o 2.2/3.3 GHz 3.58
[:50URcel:FSIMutator.CONFigure $6Fath | $12Path | DEPath ot SCPY 3.58
{:30URcs} FSiMutator:DEFault not SCPI 3.58
{:30URce] FSiMuator LOSs:MODE NORMal | LACP not SCPI 3.58
[-80URce] FSiMutator:PATH<«>:CORRelation:COEFficent | Gto 1.0 not SCP| 358
[:50URcelFSIMulater:PATH<i>:CORRelation: PATH 0i7i0 12 nicht BCP| { 3.58
[:30LRcel FSiMulator:PATH<i>:CORRelation:PHASe { to 358 DEG not SCPI 3.58
{:S0QURce] FSiMuatorPATH<> DCOMpanent:STATe ON | OFF not SCPI 3.58
[:SOURce] FSIMulatonPATH<i> DELay 010 18380E-68 not SCFi 3.58
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Command Parameter SCH-Hnfo Page

[:SOURce]:FSIMulater:PATH<i>FDOPpler 0.1 o 1600 Hz riot SCPI 3.58
[:8OURce]FSiMulatorPATH«> FRATIO -1 o +1 not SCPI 3.58
{:SCURcel:FSIMutator: PATH<i>LOGNormal:.C8TD 0to1240dB not SCPl 1258
{:5QURce}:FSIMulator PATH<i=:LOGNormal:LCONstant  { 0 to 99 899 {in m) not SCPI 3.58
[:SOURce]:FSIMulatorPATH=-LOGNormal:STATe ON | OFF not SCPI [ 3.58
[:50UReel:FSIMutator PATH<i>:LO58 0to 50.0 dB not SCP1 358
{:5CURce]:FSIMutater PATH<i»> PRATI0 -30 10 +30 dB not SCP £ 3.58
[8OURcel:FSIMulator PATH<i>:SPEed 0.005 10 27777 (in MPS: mfs) not SCP!  {3.58
{.SOURce]:FSIMulatorPATH<i>:STATE ON | OFF rot SCPI {3.58
[:SOURcel:FSiMulator POWer? not SCPY 358
[ 80URce]:FSiMulator. SEQuence RUN | STOP not SCP{ {3.58
[:5QURce| FStMulator. SEQuence:RESet not SCPY 3.58
{:SQURce]:FSiMudator: SPEed:UNIT MPS | KMPH | MPH not SCP1 §3.58
[:SOURce]:FSiMulator:STANdard CDOMAS | COMAS0 | COMATOD | not SCPI 13.58

NADCS | NADCSHQ | NADC1O0 | GTUS

| GTUS0 | GHTI0G | GRA250 |

GET50 | GET100 | PTUT | PTUSO |

PTU100 | PHTI00 | PRAT3G | PETSD

FPET100 | TTU | THT | FET
[:50URce}FSIMulator[:STATe] ON | OFF not SCPt | 3.58
[:50URce]:.GEM.CLOCK: DELay 010 1.0 not-SCPI | 3.87
[:5OURCce:GSM:CLOCK:S0URce iNTarnal | EXTernal 3.67
[:SOURcelGEM:DLISH:CATalog? =sname, [name}... not-SCPI 3.69
[:50URcel.GSM:FiLTer:PARamster 02407 not-SCP1 3.66
[:30URcelGSM:FLISt:CATalog? not-SCPl | 3.68
['50URce} GSMFLISUDE! ste ‘name’ not-SCPi | 3.68
{:‘SQURce):GSMFLISt L OAD ‘name’ not-SCR1 3.68
{:S0URce]. GSM:FLISEPREDefined . CATalog? =nams, {namej... not-SCPI 368
{:S0URce] GSMFLISESTORe ‘name’ not-SCPt | 3.68
[:50URce] GEMFLISY:PREDefined}LOAD ‘name’ not-SCP1 | 3.68
[:50URce).GSM.FORMat GMSK | GFSK not-SCPT | 3.66
[:SOURcel.GSM:FSK:DEViation 1kHz to 300 kHz not-SCPt | 3.66
[:$OURcel.GSM:PRAMp.DELay -1.01c + 1.0 not-SCPI | 3.67
[:SOURcel GSMPRAMp FOFFseat 2 to+9 not-SCP! 3.68
['SOURCcel:GSM:PRAMp PRESst not-SCP1 | 3.67
[:80URce]-:GSM:PRAMp:ROFFset 8o+ not-SCPY 3.68
{'S0UFCca):GSM:PRAMp:SHAPe LiNear | COSine not-SCP1 | 3.67
['S0OLRCe]: GSMPRAMpTIME 02510 16.0 not-SCPI {3.67
[:SOURce]:GSM:SEQuance AUTO | RETRIigger | AALUTo | not-SCP1 | .66

ARETrigger
[:S0OURCcel:GSMSLOT:ATTenuation S10-70dB rot-5CP| 3.68
[:50URce]:GSM:5LOT<i='HOPPing TRIGger ON | OFF not-SCPt | 3.6%
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[:50URce]: GSM:SLOT<i= LEVei OFF [ ATT { FULL not-8CPI 3.68
[:SCURcelGSM:SLOT<i=PRESet not-SCPI 3.68
[:5CURAceGSM.SLOT<i>:5F 01 not-SCPY 3.7
[:SCUHRce]. GEM:ELOT <i>:S0URce:DATA PNS | PMN15 { PN18 | PMN20 | PN21 | not-8CPI 3.69
PN23 | DLIS? | SDATa
[:SCOURCce] GEM:SLOT <> SCURce:DATADLISE ‘narme’ not-SCPY 3.70
[:SOURce] GSMELOT«i= T80 T T7 | USER not-SGPY 3.7¢
{:8OURcelGEM:SLOT <= TSCUSER #B0 1o #B81111 to {26 bits) not-SCPY 3.70
ESOURCelGEMISLOTi=TYPE NORM | DLiMMy | ADATa not SCPI 169
[:50URce}:GSM:5RATe 1k#z fo 300 kHz not-SCP| 3.66
[:80URce]:GSM:STANdard not-SCR| 3.65
[:50URca]:GEM:STATe ON | OFF riot-SCR 3.65
{:50URce]:GSM: TRiGger:DELay 0 to 65535 not-SCP} 3.66
{:SOURce]:GSM TRIGgerINHibft 0 to 67.1E6 not-SGPi 3.66
{:50URce] . GEM: TRIGger:OUTPut[21:DELay Oto 1249 not-SCPI 3.86
[:SOURce].GESM TRIGger:OUTPui2):PERiod 1t067.1E6 nof-SCPi 3.87
[:50URce|:GSMTRIGgerSOURce EXTernat | INTernal not-SCPY 3.66
{:50URce]885:CHANRe!<d to 3> POWer -30cBto04B not-SCP! 3.78
{:80URce]1595:CHANNel<0 o 64>:8TATs ON | OFF not-SCR 3.97
[:SOURce}:1595:CHANRel <1 to 17> WAL Sheode Jto63 not-SCPI 3.78
[:SOURCce]1895:CHANNgl<1 fo 83>:DATA ZERO | ONE | ALTernats | FRBS not-SCPY 377
[:SOURCe]1895:CLOCK:DELay Ot 1.00 not-SCPY 3.75
[:50URce]:1595:CLOCK:SOURCce CHIF | CHIP4 | CHIPS | CHIP1B not-SCP4 3.75
[:50URCcel:i595:CLOCK:SOURCe iNTernat | EXTernal 3.75
[ 5S0URCceliS85:CRATe ThHz to 7MHz nat-SCPI are
[ 50URCcel585:DATA ZERD | ONE | AlTernate | PRBS | not-SCP| 3.77
BLISt
[:8CURce] 1595 DLISt '‘name’ not SCP} 377
[:80URceli895:DLiISHCATalog? not SCPi 3.77
{:SOURceliSS5 FILTerFTYPe SCOSing | COSZine | 1585 | £iS95 not-SCPi 3.73
[:850URcelIS85:FILTer:MODE LACP {LEVM net-SCPI 3.73
[:50URCce]:1S95:FILTer:PAHameter DAte 0.7 nol-SCPY 3.73
[:SOURcel1S95: Fil.Ter,ATYPe SCOSine | COSine | 1885 | EISg5 not-SCH 373
{:50URCceiSS5:.01Stortion OMN | OFF not-SCP 373
{:50URce]:IS85:MAPPIng:CATalog? noi-SCPY 3.76
[:50URce]:1SE5:MAPPIng:DELete ‘name’ not-SCRl | 3.76
[:30URca]:IS85:MAPPINg:LOAD ‘name’ not-SCPY | 3.78
{[:50URce]:1S95:MAPPing:PREDefined:CATalog? =snagne, {rame}... not-SCF} 3.75
[:S0OURce]:1585:MAPPIng:STORe ‘name’ not-SCPY 3.78
[:80URCce] 1885 MAPPIng[:PREDefinad):LOAD ‘name’ not-8CP4 3.78
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[:50URce]:ISO5:MODE FLINK18 | FLINKE4 | RLINK { noi- 8GRI [ 3.72
AL.Coded
[:SOURce]1S85:POWer.ADJust no query 3.7s
[:50URce:I595:POWer? not-SCPI 3.75
[:S0URcel:1595:FPRESst not-SCPI 3.72
[:50URca) 1595 - RANDamizer ON | OFF not-8CPE (377
[:5GURce] ISB5RATE FULL { HALF rat-SCPI 377
[:5CURce]:1585:RLCaded TRAF14400 | TRAF7200 | TRAF3600 | not SCP 3.78
§ TRAF1800 | ACC4800 { TRAF9800 |
TRAF4800 | TRAF2400 | TRAF1200
[-6GURece]:1395:RLCoded PNG | PN11 | PN15 | PN1E | PN20 | not SCPi 378
PN 21§ PN23 | DLISt
{:50URce):1525:RLCodsd:BINTerleaver O | OFF not SCPi 3.78
[:50URce]:1595:RL Coded:CENCaoder ON | OFF nat SCPI 3.78
{:50URce]:1595:RLCoded OLISE "name’ not SCPI 378
1:50URca):IS95:RLCoded:EBIT 01 not SCPI {378
{:50URce]:1595:81 Coded FQINdicator ON | OFF rot SCPi 3.78
{:50URcel:1S95:8EQuence AUTO | RETRigger [ AAUTo | not-SCP (1 3.74
ARETrigger
{:S0URCcel:585:5TATe OM | OFF nof-5CPI 3.72
{:30URcel:1595:TRiGger:DELay 0 to 65535 not-SCPI 3.74
{:530URce):I535:TRiGgarINHibit 0 to 65535 not-SCP1 | 3.74
[:SOURce]: 15385 TRIGar-OUTPW]1}i2 TFRamea | SSRollover | SFRame | not-SCPI 3.74
ESECond | GATE
[:SOURCcel:1S95TRiGgenOUTPW[1]{2.DELay ~32768 to 32768 noi-SCPI 3.74
[:SCURece]:1SS5 TRIGger-OUTPUt{1]j2:POLarity POSitive | NEGative not-SCHY 375
[:SOURece]: 1585 TRIGger: SCURce EXTernat | INTemal net-SCPI 3.74
[:30URce]:LIST.CATalog? nol-SCPI 3.78
[:SCURce]:LIST:DELete “Name of list not-8CP]  13.78
[:50URce]:LIST DELete:ALL not-SCP1 13.78
[:S0URce]:LIST:DWELI imstolsf,I1ms 1018} s
[:50URcelLIST:DWELIPCINts? 3.78
[:50UReelLIST.FREE? a.78
{:SCURce}:LIST.FREQuency 300 kHz t02.2/3.3 GHz {, 300 kHz to a78
3.3 GHz} block data
{:SOURce| LIST FREQuency:POINts? 3.78
[:SOURce|:LIST.LEARR act-SCPRL 13.78
[:80URce|:LISTMODE AUTO | STEP not-SCPI 378
[:50URce]:.LIST.POWer -144 1016 dBm {, -144 t0i6 dBm}] 3.78
block data
[:S0URce| LIST:POWer:POINts? 3.78
[SOURGeLLIST:SELect] ‘Name of fist’ not SCPi | 3.78
[:50URcel MARKar1 [2|3{:FSWeephAMPLitude ON | OFF 3.82
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[:SOURce]:MARKerti2|3f:FSWeep]: AOFF 382
[ SOURce]:MARKert{2|3[:FSWeep]:FREQuency 300 kHz to 2.2/3.3 GHz 3.8z
[:SCURcel:MARKerti2|3[:FSWeep][.STATe] ON | OFF 3.83

[:80URce]:MARKer1[2|3:PSWeep AOFF

not-SCPL | 3.83

[:50URce]:MARKer112[3:PSWeep:POWer

-144 dBm to+16 dBm

nof-SCPI 3.83

E:SOURce:MARKer1|2|3:PSWeep[-STATe}

ON | OFF

not-SCP! 3.83

{:50URcepMARKer112i3:POLanity

NORMal | iINVaried

not-SCP| 3.83

[:80URce}:NADC:CLOCK:DEL ay

0to 1.0

anot-SCPI 3.87

[:SCURcel:NADC CLOCK:MODE

BIT | SYMBol

nei-SCPI 3.87

[:SOURce]:NADC CLOCK:SOURce

iNTernat | EXTernal

3.87

:SOURCe:NADGC DLISt:CATalog?

=sname, {narmel...

rol-5CP 3.90

[:SOURcekNADC FILTer:MODE

LACP | LEVM

not-5CP 3.88

[:SOURceiNADC FiLTer:PARameter

011007

not-SCPI 386

[:SOURCce]/NADC FiiTer TYPE

SCOS8ine | COSine

not-5CPI 3.86

[:80URee]:NADC FLIStCATaleg?

not-S5CPY  {3.89

FSOURAce| NADC:FLISEDELete

‘name’

not-SCP 3.80

[SCOURce}NADC:FLISELOAD

‘name’

not-SCPI 3.89

[SCURcelNADC:FLISHPREDefined:CATalog?

=name, {nama}...

net-SCP 3.89

[:S0URce]lNADC:FLIEESTORe ‘name’ no-SCRI 3.88
[SGLRceENADC:FLISH:-PREDefined]:LOAD ‘name’ not-SCPi 3.88
{:80URce]lNADC LDiStortion]:STATe] ON | OFF nof-SCPi 3.86
{:SOURce:NADC LINK UP | DOWN net-SCPI 3.88
[(SQURce:NADC:PRAMp:DELay 10w +10 not-SCPL | 3.8B8
[:SOURce:NADC PRAMp:FOFFset -8 {0 +@ not-SGPI 388
[:50URCcelNADC:PRAMR:PRESE! nat-SCP| 3.88
{:530URce}ENADC.PRAMP:ROFFset -S10 +9 not-SCP 3.88
[:80URce]:NADC:PRAMP:SHAPe LINear | COSing not-SCPY 3.88
[:50UReca]:NADC:PRAMp:TIME 02510160 not-5CPI 3.88

[:30URceNADCRCONfiguration

AHALEL FULLY [ FULL2 | FLLL |
FULL12 | FULL13 | FULLZ3 | AFUL

nat-SCPI 382

[:SOURce| NADC SEQuence

AUTO | RETRigger | AAUTO |
ARETrigger

not-SCP 3.86

[:SOLRca NADG:SLOT:ATTenuation

Q0 -70dB

not-5CPI 3.0

ESOURea] NADC 5LOY<i> CDVCe

#HG to #HFFF (8 bil)

not-SCPI 3.9t

[ SOURCce]:NADC:SLCT <i>:LEVel

OFF {ATT | FULL

not-SCRI 3.80

[[SOURce]NADC:SLOT <i>:PRESet

not-5GRI .90

[:SOURcel:NADC:SLOT<i>:RSVD

#HB00 to #HFFF (8 bit)

not-SCPt 3.91

SOURCe:NADC: SLOT <i>:SOURee:DATA

PNG{PN1T1 | PN15 | PN16 | PN20 |
PN21 [ PN23 | DLISt [ SDATa

not-SCP1 3.91

[:50URce:NADC:SLOT <k»:SOURca:DATAIDLISE

‘name’

not-3CPI am

www.valuetromics.com
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[:SCURece:NADC:SLGT<i>:50URee:SACChannel PNS | PN11 | PNT5S | PN16 i PN20 | not-SCPI 3N
PN21 | PN23 | DLIST | SDATa
[:50URce:NADC:SLOT<i»30URce:SACChannel.DLIS1 | ‘name’ not-SCP 3.91
[:SOURGe]:NADC SLOT«i>:SYNC #HO to #HFFFFFFF (28 Dif not-5CPI .91
[:SOURce:NADC:SLOT<i=TYPE TCH | SHORt | ADATa not SCP! 3.60
[-SOURce:NADG:SRATe 1kHz o 200 kHz not-SCPI 3.86
[:SQURce]:NADC  STANdard not-5CP| 3.85
[:5CURce]:NADC:.5TATe On | OFF not-SCP| 385
{:50URce]:NADC: TRiIGger:DELay 0 to 65535 not-SCPRI 3.87
I:SOURce]:NADC TRIGgerINHibit Otc 67.1E6 not-SCP| 3.87
['50URee]:NADC: TRIGger OUTPu[2]):DE Lay 010 871 not-8CPI {287
{:SCURce]:NADC TRIGger:OUTPul{2]:PERiod 1 te 67.1E6 not-SCP| 3.87
{:SCOURce]:NADC TRIGger-S0OURce EXTernal | INTernat not-SCP! 3.86
{*SOURce]:PDC:CLOCK:DELay Ote1.0 Hot-SCP| 3.96
{:58CURce]:PDC:CLOCK:MODE BIT | SYMBal not-SCPI 3.95
IS0OUIRee]:PDC.CLOCK:SCOLIRce INTerral | EXTernal 3.85
{:SCURce):FOUC:DLISECATalog? =»name, {name}.... noi-SGP| 3.98
1:80URce]:PDCFIL TerMODE LACF | LEVM not-SCPI | 3.94
{:80URce]:PDC FILTer.PARamster 0.1i0 0.7 not-SCP .04
{'SCURce]:PDC:FILTer TYPE S5COSing | COSine not-SCPt 3.64
{:SOURce]:PDC:FLISTUCATalog? not-SCP! 3.97
{:8QURce]:PDC:FLIStDELete ‘name’ nat-SCP 3.98
{:'S0URce]:PDC:FLISELOAD '‘name’ nat-SCP 3.48
{:S0URce]:PDC:FLISH:PREDefined:CATalog? =name, {namsa}... not-SCPI 397
{-"SQURce:PDC:FLISt:STORe nams’ noi-SCPI 3.08
1:80URce]:POC:FLISHPREDsfined]:LOAD ‘name’ nei-SCP| 3.97
[:8CURca]:PDC:LDiStation[:STATe] ON | OFF not-SCPI 354
[:SCURce]:PDC:PRAMp:DELay 1.6to+ 1.0 not-SCP1 3.96
{:80URce]:PDC:PRAMpIFOFFset -3 1o +9 not-SCPI 3,06
{:8CURee]:PDCPRAMp:PRESet not-SCPt 3.86
{:S0UHRce).PDCPRAMp:ROFFset -G to+8 not-SCPi 3.98
{:SCURce]:PDC . PRAMP:SHAPe LiNgar | COSine not-5CPI 3.86
[:5CURce]:PDCPRAMp:TIME 0.25t0 16.0 not-SCPI 3.86
[:50URce]:PDC . SEQuence AUTO { RETRigger | AAUTo | not-SCPI 3.94
ARETrigger
[:SOURce]:PDC:SLOT:ATTenuation Oto 70 dB8 not-SCP 3.6
[:SCURcelPDCSLOTLINK P | DOWN not-SCPI 3.97
[[80URcel.PDC . SLOT.RGONfiguration AHALE| FULLY | FULL2 | FULL3Y not-SCPY 3.97
FULEIZ2 | FULLI3 | FULLE23 | AFUL
[:50URcelPDC:SLOT<i>:CCODe #MO to #MFF {8 bits} not-S0P 3101
[:SOURCs|:PDC:SLOT<i>E Gl not-SCP1 | 3.101
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[:S0URce]:PDC-SLOT <> L EVal OFF { ATT | FULL not-SCPI 398
[:SOURce]:PDCSLOT <> POSTamble #HO to #H3FF... (78 bits) not-SCPI 3101
[:SCURce]:PDC:SLOT <> PREamble #HO 1o #H..(2/6/48/102 bits} not-SCP| 3.101
[:50URce.PDC:SLOT<i>PRESet not-SCPY 3.99
[:50URce}:PDC SLOT«i>SCRamble:3TATe CN | OFF not-SCPY 3.99
[:50URce]:PDC:SLOT<i>:SFRame:RCHPosition 110 t7 not-SCPE | 3.99
[:50URce]:PRC SLOT<i»SFRame:STATe ON | OFF not-SCPE 3.98
{:S0URce]:PDC SLOT=«i=:S0URee:DATA PNG | PN11 ] PN15 | PN16 | PN20 | not-SCPt 399
PN21 1 PN23 | DLISt SDATa
[:50URce]:PLCSLOT <i> SOURce:DATA:DLISt ‘nama’ not-SCPI 2.100
[:SOURcelPDRC:SLOT <> SOURce:RCHannet PNG | PN11 EPN1G | PN16 | PN20 | not-SCPY 3.100
PN21 | PN23 | DLISt | SDATa
[:50URCce}:PDC:SLOT<i>.SOURce: RCHannel DLIS ‘name’ nat-SCPY 3.100
[SOURce] PDL:SLOT <> SOURce SACChannsl PNG | PN11 | PNTS [ PN16 | PN20 rot-SCPY 3.100
PN21 | PN23 | BLISt | SDATa
[ SOURce) PDC:SLOT <= S0URce:SACChannekDLISE name’ not-SCP1 | 3.1006
[:S0URCe] PRSI OT«i=80URce: St PNS | PN11 I PN15 | PN1E | PN20 | not-5CPI 3.10¢
PN21 | PN23 | DLISt | SDATa
[:SOURcelPDCSLOT<>:80URee:51:DLIST ‘name’ not-SCPI 3.100
[SOURce]PDCSLOT <d>:8YNC #H1 to #H17 noi-SCPI 3.101
{:SOURce]:PDC:SLOT«i>:8YNC2 #HO0 to #HFF ... {20/32 bits) not-SCPI 3.101
[:5CURce]:PDC:SLOT<=TYPE TCH | SYNC | VOX | ADATa net 5CPI 3.98
[:SOURCe]:PLCSLOT<i-SCRamble: STARL #H1 1o #H1FF {G bity not-SCP! 3.89
[(50OURce:PDC:5RATe 1kHz to 200 kMz not-SCPI 3.94
{:50URce):PDC:STANdard not-SCP 3.84
{:SOURce:PDC:STATe OnN | OFF not-SCFi 3.94
{:80URce]:PDC . TRIGger. DELay G to 68535 not-SCRI 385
[:5OURee]:POC TRIGger:INHibit 0o 6716 not-SCPI 3.95
[:30URce}:PDC: TRIGgerQUTPUt{2):DELay 0 to 958 not-SCPI | 3.95
[:30URce]-PDC TRIGgen CUTPUl2|:PERicd 1te67.1M not-SCPt 3.95
{:50URce] PDC TRIGger:SOURCce EXTernal | INTernal not-SCP1 | 3.98
[:SOURce|:PHASef:ADJusi] -380 deg o +360 deg not-SCP1 3102
[:50URcel:PHASe:REFerence rot-SCP! 3102
[:50URce|:PHS:.CLOCK DELay 13 o R not-SCPi 3.106
[:80URce]:PHE.CLOCK:MODE BIT | 3YMBaol not-5CM 3.106
[ 50URce] PHS:CLOCK:SOURCce iNTernaf [ EXTernal 3.106
[SOURce}PHS:DLISLCATaleg? =name, {namel... rot-5CP1 13,108
[:50URce}:PHS FiL.Ter:MQODE LACF | LEVM nol-SCPI 3.105
{:80URce]:PHS:FILTer:PARametsr Uit 7 not-SCRI 3105
[:50URce):PHS:FILTer:TYPE SCOSine | COSine ned-SCP 3.105
[:50URcel:PHS:FLISTCATaleg? not-SCPt 3.108
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[SOURce] PHE:FLIStDELste RaneE’ not-SCRI 3108
[SOUReel PHS FLISELOAD ‘name’ not-SCPI 3,108
ESOUReet PHE FLISHPREDefined: CATalog? =name, {nams}... not-SCPI 3.167
FS0OURece] PHSFLISESTORe ‘name’ not-SCPI 3.108
ESOURce] PHE:FLISH:PREDefingd:.LOAD name’ not-8CPt [3.108
[ ' SOURce} PHS:LDISortion: STATe] ON | OFF rot-SCPI [ 3,105
ESOURce] PHS:PRAMp:DELay -1.0t0+1.0 not-SCPI | 3.107
[:.SOURcel PHS:PRAMP:FOFFset -8 10 +9 not-SCPI 3,107
[:SQURce] PHS:PRAMp:PRESet ' nat-SCPt | 3.107
[:SOURcel PHS:PRAMa:ROFFset -8 10 +9 not-SCP1 | 3.107
[:5ClLiRcal:PHS:PRAMp:SHAPS LiNear | COSine not-SGPI 3.107
[:SOURcel:PHES:PRAMp: TIME 82510160 not-5CPY a107
[[SOURce}PHS:SEQuence AUTO | RETRigger | AAUTD | rot-SCP1 [ 3,105
ARETrigger
[:8CGURce]:PHS.SLOT AT Tanuation 0to 70 dB not-SCPY 3.108
[:SOURcelPHS:SLOT<i»CSID #HO to #H3FFFFFFFFFF not-SCP1 [ 3.110
[:50URea] PHS:SLOT <> ENCRyption: KEY #HO 10 #HFFFF not-SCP1 3,108
[:SOURce] PHS:SLOT <i> ENCRyption:STAYe ON | OFF not-SCP1 { 3.108
I'SOURce]:PHS:SLOT<i>:IDle #HO to #HFFFFFFF rot-5CP1 §3.110
{:80URce]:PHS:SLOT<i>:LEVel OFF | ATT | FULL not-SCP|  13.108
[SOURce]:PHESLOT<i> PRESet not-8CPI {3.109
{:50URce]:PHS:SLOT<i>PSID #HO to #HFFFFFFF not-SCP1 13.110
{:SQURce]:PHS:.SLOT<i»:SCRamble:3TATe ON | OFF not-8CP| 3.109
{:SOURee]:PHS SLOT«i>:S0OURce:SALChannet PNGIPNIT | PN1S | PMN16{PN20} | not-5CP1 [ 3.110
PN21 | PN23 | DiISt | SDATa
[:SOURee):PHS:SLOT <i» SOURce:SACChannel:DLIS ‘narme’ not-SCPE | 3.110
[:S0OURce]:PHS:SLOT <i> SOURge: TCH PNG I PN15 | PN16 | PN20 { PN21§  jnot-3CPE [ 3.110
PN23 | DLISt | SDATa
[:SOURce]: PHS:SLOT <= S0URce: TCHannel: DLISt ‘name’ ' noi-SCP! 3.110
[:50URce]:PHS:SLOT<i>TYPE TCHFult | TCHHa | SYNC | VOX | not SCP 3.108
ADATa
[:S0LUiRce]:PHS 5LOT <b> LIWORd #HO to #HFFFFFFFF not-SCP1 | 3.110
[:B0URCce|:PHSSLOT«i»SCRambie:CORE #HO fo #H3FF not-SCPF | 3.109
LSOURcelPHS:SRATe 1tz fo 200 kHz not-SCPt | 3.1C05
[:S0URce}:PHS:STANdard not-SGPT | 3.105
[:SOURce}:PHS:STATs ON | OFF not-SCP1 | 3.104
[:SOURce]:PHS TRiGgerDELay 0 1o 65535 not-SCPE | 3.106
[:50URce]:PHS: TRIGger: INHibit 010 67.1E6 not-SCPI 3.106
[:50URcs]:PHS TRIGger:OUTPu[2]:DELay 0 1o 858 not-8CPY 3.106
[:50URce] PHS TRIGgerOUTPU2]:PERiod 110 67.1E6 not-SCPY 3.108
{:SOURce]:PHE TRIGger:SCURCce EXTernal | INTernal not-3GPI 3.105
8C.12 E-6
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Command Parameter SCP-Info Page
ESOURee] PM12EDEViation] -360 o +36C deg 3111
f:50URce] PM1|2:EXTernal1 [2:COUPlIng ACIDC 3111
[[80URce] PM1|2:INTernal:FREQuency 0.1 Hz to1 MHz 3.112
[:50URce]:PM112:3CURce INTarnat | EXTernall { EXTernald Atz
[SOURce] PM1|2:5TATe ON | OFF 3112
[:SCURce] POWer ALC.SEAHCHh ON | OFF | ONCE a4
{:SCURce:POWer ALC.TABLe[ MEASuUre]? 3113
[:SOURce]POWerALC[:STATe} ON { OFF | AUTO 3113
{:SOURce]:POWerl:LEVelY:IMMediats]: AMPLL.OFF Set -100 to+160 3114
[:SCtIRcel:POWertLEVell[iIMMediate][: AMPLitude} 144 {o+16 dBm 3114
[:S0URcel:POWeri EVal][:IMMediate]:AMPLitude}:RCL | INCLude | EXCLude 3114
[:SOURce]:POWerLIMI[:AMPLijude] -144 to +16 dBm 3.115
[:80URce]:POWer MANuat -144 to + 16 dBm a5
{:SCURce].POWerMODE FiXed | SWEep | LIST 3145
[:SCURcel:POWerPER? 3115
[ISOURce]:POWer:STARt -144 to +16 dBm 3.115
[:SOURce];POWerSTEP{:INCRement] G.ito10dB 315
[:50URce]:POWsr:STOP -144 to +18 dBm 3.115
[:SOURce]-PULM:POLarity NORMal | INVerted 3116
[:30URcel:PULM:STATe ON | OFF 3.116
[:3CHLRce]:ROSCillatorEXTernal: FREQuency 11016 MHz 317
[:S0URce|:ROSCillator[:INTermalj:ADJust{:5TATe} ON | OFF not-SCPt | 3.117
[:80URce}:ROSCillator]:INTarnal:ADJust VAL se 0 fo 4095 not-SCPE | 3.117
[:3CURce]:ROSCillator. SCURce INTernal | EXTernal not-SCPl | 3.117
[:S0URcelSWEapBTiMe NORMal | LONG mot-SCP1 {3118
ESOLRee)SWEap[:FREQuencyl: DWELI idmstoSs not-S3CPt {3.118
[:S0URce} SWEsp[:FREQuency:MODE AUTO | MANual | STEP not-8GPE  {3.119
[30URce]: SWEsp{ FREQuency]:POINts Numbar not-SCPE | 3,119
[[BGURce] SWEep[ FREQuency]:BPACIng LINear | LOGarithmic not-SCFI 3.118
[ SOURece): SWEep[ FREQuency]:STERP:LOGarithmic 0.04 050 PCT not-SCF1 §3.118
{:SOURce]: SWEep[.FREQuency]: STEP]:LINear Gto1 GHz not-SCPT 1 3.119
[:SOURce]: SWEep:POWer.DWELI ImstebSs not-SCPH | 3.120
[:SOURCce):SWEep:POWertMODE AUTO ;| MANual | STEP not-SCPE | 3.120
[:SQURcel:SWEep:POWerSTEPLLOGarithmict Dto 16 dB not-8CR1 {3120
‘SOURce2: FREQueney[:CW | ‘FiXed] 40.1 Hz to 1 MHz 3121
[SOURce2:FREGuency:MANual 0.1 Hzto 1 MHz 3421
SOURce2: FREQuency: MODE CWiFIXad | SWEep 3.122
SOURce2:FREQuency.STARL 4.1 Hzto 1 MHz 3122
SOURce2:FREQuency . STOP 0.1 Mzto 1 MMz 3.422
‘SOURce2:MARKer1|2|3{:FSWeep|:AOFF 3.123
8C.13 E-6
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S0URce2:MARKer1213[:FSWeep]:FREQuency Q.1 Hz o 1 MHz 3.123
SOURce2:MARKer1 [2[3[FSWeep][[STATe] ON | OFF 3.123
SOURce2:MARKear1{2[3:POLarity NORMal | INVerted not-SCPI [ 3,123
‘SOURce2:SWEep:BtiMe NORMal | LONG not-SCPI 3.124
SCURce2:SWEap[:FREQuency}: DWELI imsiots not-SCPI 3.124
:‘S0OURce2:SWEep[:FREQuency:MODE AUTO | MANual | STEP not-SCPI | 3.124
S0OURce2:SWEep[:FREQuency]:POINts Number not-SCPI | 3.125
SCURce2:SWEep[:FREQuency}:SPACIng LiNear | LOGarithmic not-SCPI 3.125
‘SOURce2:SWEsp[:FREQuency]: STEP[:LiNsar] 010 500 kHz not-SCPY 3125
SOURce2: SWEep[:FREQuensyl: STEP:L.OGarithmic 0.01 o 50PCT not-SCPE 1 3.125
STATus:OFERation:CONDition? 3.128
:STATus.OFERation:ENABie 0 to 32767 3127
STATus:OPERationf:EVEM]? 3.126
:8TATus OPERation:NTRansition 0 to 32787 3126
BTATus OPERation:PTRansition G {0 32767 3126
STATus:PRESet 3127
:8TATus: QUESHonabie: CONDition? 3127
:STATus QUES ionable ENABIE 0o 32767 3.127
:STATus:QUES Honable EVEN{? 3,127
:3TATus: QUEStionable:NTRansition 010 32767 3127
‘STATus QUESHonable:PTRansition 0fo 32767 3.127
STATus:QUEue [NEXT]? 3.127
5YSTem:BEEPer:STATe ON | OFF 3129
£YSTem:COMMunicate:GFIB:L. TERminator EQ1 | STANdard 3120
:SYSTem:COMMunicate: GPIB{:SELF]:ADDRess 110 30 3120
:8YSTem:COMMunicate:SDATa:BAUD 1200] 2400} 4800} 8600 19200; 3123
284001 57800/ 115200
BYSTem:COMMunicata: SERial:BALUD 1200} 2400| 4800| 9600| 19200} 3129
38400} 57600} 115200
:3YSTem:COMMunicate:SERIA:CONTrol:RTS ON | IBFuff | RFR 3.129
:5YSTem:COMMunicate:SERia:PACE XON | NONE 3.130
:3YS5Tem:ERRor? 3.130
BYSTem:KLOCK ON | OFF 3.130
3YSTem:MODE FIXed | MSEGence not-SCPE | 3.130
BYSTem:MEEQuence: CATalog? not-SCP 3130
BYSTemMSEQuence DELete 'Name of seguence’ not-SCPI 3.13%
BYSTemMSEQuence DELete:ALL aot-SCPI 3131
:8YSTem:MSECQuence:DWEL 50 ms to 60 s{,50 ms 10 60 s} not-SCRI 343
15YSTemMSEQuence . FREEY not-SCPI 3431
:5YSTem:MSEQuence: MODE AUTO | STEP not-SCPE | 3131
SYSTem:MSEQuence[:RCL] 110 50 {,1 to 50} not-SCF 3.131%
8C14 E-g
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List of Commands

Command

Parameter

SCPHnfa Page

BYSTem:MSEQuence:RCLEPOINIS?

not-SCPY 3.13%

SYSTem MSEQuence:SELect ‘Name of sequence’ not-SCP 3132
:5YSTem:PRESat 3132
:BYSTem:PROTect1 |2[3[.5TATa] CN | OFF, password not-SCP{ (3132
:8YSTem:SECurity[ STATe] ON | OFF 3.132
:8YSTem:SERRor? not-SCP1 {3,133
BYSTem:85AVe 1to 1000 not-SCPI 13,133
:8YSTem:SRESore 1to 1000 not-SCP1 [ 3.133

<least sign. byte>cmost sign. byte-

not-SCPI 2.133

:SYSTem:VERSioN?

not-SCPE 13,133

TEST:BATTery:DGENT? 3135
TEST:BATTery|:RAM]? 3.135
TEST:DIRectATTC Subaddress { hex data string} net-SGP1 3,134
[TEST:Difect DGEN Subaddrese {,hex data string} 3135
TEST:DiRect:DSYNOMUX Subaddress { hex data string} 3,138
TEST.DIRect:DSYN1MLEX Subaddress { hex data string} 3.135
TEST:CIRect:FMOD Subaddress [ hex data string} 3.135
TEST:DiRect:FSIMA Subaddress {,hex data siring} 3135
TEST:DIRectIGCON Subaddress { hex data string} 3135
TEST:DIRect:IQMOD Subaddress { hex daia sting} 3.135
TEST DIRect:REFSS Subaddress {,hex data string} 3.135
TEST.DIRect:ROSC Subaddress {,hex data string} 3.135
TEST:DiRect:5UM Subaddress { hex data string} 3.135
TEST.FSIM Subaddress { hex data string} 3135
TFEST:HAMY 3135
TEST:ROM? 3.135
TRiGger:LIST:iMMediate] not-8CP| 3.137
TRiGgerLIST:SOURce AUTO | SINGis | EXTernal | HOP not-SCPI 3137

TRIGger:SLOPe

not-SCP 3.138

TRIGgerM3EQuence[IMMediatel

not-SCPI 3.138

{TRIGgerMSECQueance:S0URce

AUTO | 8INGe | EXTernal

not-5CPF |3.138

TRiGger}2[:3WEep|[:IMMediate

not-3CP1 13,138

TRIGgeri |2[:5WEep]:SOURce

AUTO | SiNGle | EXTernal

not-SCP! 1 3.136

UNITANGLe

DEGRee | DEGree [ RADIan

3.13¢

UNIT:POWer

FDBMY | DBUV |V

DBM | DBW [ OBMW | DBUW | DBY 3.139

www.valuettonics.com
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Annex D

Programming Examples

The examples explain the programming of the instrument and can serve as a basis 1o solve more
complex programming tasks.

QuickBASIC has been used as programming ianguage. However, the programs can be franslated into
other languages.

1. Including IEC-Bus Library for QuickBasic

REM ~mommemem Include IEC-bus library for quickbasic ——--———-----——
fSINCLUDE: ‘c:h\gbasicigbdecld.bas

2. Initialization and Default Status

The IEC bus as well as the settings of the instrument are brought into a defined default status at the
baginning of every program. Subroutines "InitControlier” and "InitDevice™ are used to this

effect.

2.1. Initiate Controlier

REM ——————-—----- Initiate Instrument =—e—seseee-

REM InitController

lecaddressy = 28 "1IEC~bus address of the instrument

CALL IBFIND{YDEV]®, generator®) ‘Open poart to the instrument

CALL 1BPAD (generztor%, iecaddressg®) fInform controllier on instrument address
CALL IBTMO (generator®, 1lj ‘Response tilme To 1 sec

REM KRR AR R Rk A A A R AT R AL RAR AT R A ARRTAR R AR AR AR LR AT R RA T AR AR b AL R AR X

2.2, Initiate Instrument

The 1EC-bus status registers and instrument settings of the SMIQ are brought into the defautlt status.

REM ——-————————— Initiate Instrument --—-—-—e-—o—weeee

REM InltDevice

CALL IBWRT (generatork, "+CLE"} "Reget status register
CALL IBWRT {generator®, "*RST"} ‘Beset instrument

CALL IBWRT (genexator®, “QUTERUT ON"} "8witch on RE output

RE‘M***7&")\'**’***%****_ﬁ****‘****w**** R A AR AR R AR AR R AL RN RAR A RRRD AR AR R AT RE AT AR
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3. Transmission of Instrument Setting Commands

Output frequency, output level and AM modulation are set in this example. The settings correspond 1o
the sample setiing for first users in manual control. By analogy to the step width setfing of the rotary
knob, the step width is additionally set for the alleration of the RF freguency in the case of UP and

DOWN,

REM == lastrument setting commands —==-—mmwmow--

CALL IBYWRT {generatori, “FREQUENCY 25086") 'RF Freguency 250 MHz

CALL IBWRT{generatocr%, "POWER -1J"} "Jutput power -10 dBm

CALL IBWRT {generator%, "AM 80™) 'EM with modulaton index of B0%
CALL TBWRT{geserators, “AM:INTERMALL :TREQUENCY 3ZKHZ"} 'Modulation freguency 3kHz

CALL IBWRT{generatory, “AM:SOURCE INTY) 'Medulation source LF generator 1
CALL IBWRET {generator%, "FREQUENCY:STEP 12500} 'Step width RF frequency 12.5kHz

REM LE R AR LR R R LR R E T R R E R R SRR R R RS R R R R R R TR

4, Switchover to Manual Control
REM w—rmmamwm Fwitch instrument cver to manual control we—eeewcaoa.
CALL IBLOC {gensrator%} 'Set instrument to Local state

-
REM ER R R A AR A R e AL s R e R SRR TSR LR R R

5. Reading out Instrument Setlings

The settings made in example 3 are read out here. The abbreviated commands are used.

FEM wos s s e o Reading ocut instrument SetLings ——————=———— e cm e .

BFfreguency$ = SPACES (20} 'Provide vext variables with 20 characters
CALL IBWET {gensrator, "FREQ?"} "Request frequency setiting

CALL IERD{generator¥, RFfresuencys) "Read value

EFlevel$ = SPACES {20} 'Provide text wvariables with 20 characters
CALL TBWRT {gensrators, "POoW?™) 'Request ievel sethting

CALL IERD{generatory, RFlevel$) "Read value

2Mmodalationdepthd = SPACES (20) 'Provide text variables with 20 ¢haracters
CALL IEBWRT{generatork, "AMTH") 'Reguest setting of modulation depth

CALL IBRD{generator%, AMmodulationdepih$) "Read value

AMirequencyd = SPRCES (20) 'Provide text wvarizsbles with 20 characters
CALL IBWRT (generalLor®, "AM:INT.FREQ?"} ‘Request modulation freguency setting

CALL IBRD{generator’, AMLreguencys) 'Fead value

Stepwidths = SPACES (20) ‘Provide text wariables with 20 characters
CALL IBWRT {generators, “FREQ:STERT") "Request step width setting

CALL IBRD{generatory, stepwidth$) fRead value

BEM —m e e i e isplay values on the sgrgen «—--—-———-——we-——

EFRINT "RF fregquency: "; BFfreauency$,

PRINT “RBP lewvel: %, RFieveld,

PRINT "BM modulaticndepth:"; AMmodulationdepth$,

FPEINT "&M fraguency: " BMireguancyd,

PRINT “Step width: v stepwidths

EEM #%#tdkdddtddbrAddbadb kb b A hrddddh bk dnddh kst rrndhrebrb ok kv mkess
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6. List Management

BLEM s e oo e e e e Example cof list management -~—--—-m-om—rreoe e CALL
ITBWRT {generator®, "“S¥YST:MS5EQ:SELECT "+CHRS (34} +"MSEQLI"+CHRS (341}
"Helect list "MSEQLM, is generated 1f necessary

CALL IBWRT (generater%, "SYST:MSEQ: 1,3.7.2.5, 7.1 *Fill RCL list with walues
CLLL IBWRT (generatori, "SYST:MSEQ.DWELL G.2%}) '200ms per step
CALLI IBWRT (generator?, "TRIGGER:MSEQ:SOURCE AUTOM) 'pPermansntly repeat MEEQ autematically
ALY IBWRT (generatcrd, "SYST:MODE MSEQG"M) 'Switech owver instrument to MSES mode

iR AR SRR R AR RS REEE R EEEERESEERLLERAERREE LA ARERLEREELEREELEERSS]

7. Command synchronization

The possibilities for synchronization implemented in the following example are described in Section
Command Order and Command Synchronization.

REM wrmermmmwmr e e e e Examples cof command synchronizatlop =m—m—mmmm e e s e o
REM Command ROSCILLATOR:SQURCE INT has a relatively long execution time

REM {owver 300ms)y. It is to be ensured that the next command 1s only executed

REM when the reference oscillator has settled.

FEM First possibility: Use of *WAI ----r------—o-———ommmm oo oo
CALL IBWET {generator%, "ROSCILLATCR:SOURCE INT: *WAI, (FREQUENCY 10CHMHI™)

REM Second posSibllify: U8 Of F 0 — o o o o o e e e i i s s e

Opclks = SPACES{2) "Space for *ORL? - Provide response
CALL IBWRT igenerator%, "ROSCILLATOR:S0URCE INT; *QPC2M)

REM ——-—o o here the controlier can Service obher InSTIUmenLS e s s s s s e e
CALL IBED{generatori, Opolksd) ‘Wait for "1" from *OPC?

REM Third possikbiiity: Use of *QBC

REM In order to be able to use the zervice request funciicon in conjugation with a Mational
REM Instruments SPIB driver, the setting “Disable Aute Serial Poll® must be changed to “yesg"
BEM by means of TBCONE.

CALL IBWRT{generator®, "*SRE 32"} ‘Permit service zequest for ESR

CALL IBWRT {generator%, "*A3IE 1"} "Set event-enable bit for operation-complete bit
ON PEN GOSUB OpcReady fInitialization of the service request routine
PEN O

CRLL IBWRT{generastort, "ROSCILLATOR:SQURCE INT: *ORC™)
REM Continue main program here
STOP ‘Bnd of program

OpcReady:

REM As scon as the reference oscillator has settled, this subroutine is activated
REM Program suitable reaction to the OPL service regquest.

ON PEN GOSUE OpcReady ‘Enabie SRO routine again

RETURN

?EM o e R R e R A R R R R ]
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8. Service Request

The service request routine requires an extended initialization of the instrument in which the respective
bits of the transition and enable registers are set,

In order to be able 10 use the service request function in conjugation with a National Instruments GPIB
driver, the setting "Disable Auto Serial Poli" must be changed {o "yes” by means of IBCONF.

BEM —ceuweea Example of initialization of the SBD in tihe case of errers ———-——-——-——-

TALL IBWRT {generatori, "*CLS") "Eeset status reporting system

CRALL IBWAT igeneratord, "*SRE 1G6EBY) 'FPermit service reauest for STAT:OPER-
'ETAT:QUES- and ESRE register

CALL IBWRT {geaneratork, "*EEE &60") ‘B2t event-enable bit for command, executieon,
‘device~dependent and guery error

CALL IBWRT igenerator%, "STAT:OPEE:ENLE 32767"} "Set CPERation enaple bit for all events

ChALL IBWRT {generatork, "STAT:OFER:PTR 3Z2767") "Set appropriate OPERation Piransition bits

CALL IBWRT {generator%, "STAT:OFER:ENAER 32767"} "Set questionable enable bits for all events

CALL IBWRT {generatori, "STAT:OFER:PTR 32767) ‘et appropriate questionablie Ptransition bits

ON PEN GCSUB Srg "Initizlization cof the servige reguest routine

PEN oW

REM Continus main program here

STOP "End of program

A service request is then processed in the service request routine.

Note: The variables userN% and userl% must be pre-assigned usefully.

Srg:

REM -——r—mroe e e e Service request routineg --—---r-rr--emem o s — e

jala)

SREQFOUND: =

FOR I% = pserli% TO userM: *Poll all bus users

oM EREROE GOTD nouser 'Ho user existing

CALL TIBRIP{I%, 3TB} 'Serial pell, read status byte

IF STBR% > { THE ‘This instrument has bits set in the STB

SEQTOUNDS = 1

IF (STE% AND 16) > ) THEN GOSUB Outputgueus

IE [STB% AND 4} > 0 THEN GOSYBR Failure

IF (STB: AND &) > § THEN GOSUB Questlonablestatus
IF (STB% AND 1287 > { THEM GOSUB Operationstatus

IF (STB% ANWD 32) > I THEN GOSUBR Esrread

END TF

DOEERT

"NEXT I

LOOP UNTIL SROFOUNDE = 0

CH EFROE GOTC error handling

QN FPEN S03UB Srg: BETURN 'Enable 5RO routine again;
fEnd of SRO routine
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Reading out the status event registers, the output buffer and the errorfevent queue is effected in

subroutines.
REM ——wemmmm e Subreutines for the individual SFE bits ——————=-wweowe
Outputquens: ‘Rezading the outpuf buffer

Messages = SPACES (100}

CALL IBRD{generator%, Message3}

PRINT “Message in cutput buffer :7; Messaged
RETURN

Faillure:

ERHORS = SPACES (1000

CALL IBWRT{generator:, "SYSTEM:ERROR?Y
CALL IBRD({generatori, ERRQOES}

PHEINT “"Error text :*; ERRORS

RETURN

fuegtionablestatug:

Ques$ = SPRCES(20)

CALL IBWRT {generator%, "STATus:QUESticnable:EVERL?"}
CALL IBRD{generator%, Quesd)

IF (VAL{QuesS} RND 128} > 0 THEN FPRINT "Calibration 7
IF (VAL{QuesS) AND 1} » { THEM PRINT "Voltage "
ERTURN

Operationstatus:

Operd = SPACES (20}

CALL IBWRY (generater?, "STATus:OPERation:EVENL?Y)
CALL IBRDigenaratork, Operd)

IF (VAL (QperS) AND 1y = ¢ THEN PRIMT “"Czlibration®
IF {(VAL({OperS) ARND 2} > 0 THEN PRINT “Settling”

IF (VAL ({Oper$) BND 8) > § THEN PRINT "Sweeping”

IF (VAL {Oper$) AND 3Z) > 0 THEN PEINT "Wait for trigger"

RETORN

Bsrread:

Ears = SPACES {20}

CALL IBWRT {generator®, "*HSR?"}
CALL IBRD{generator®, Esrs}

IF (VAL{Esrs) AND 1} » { THEN PRINT "Operation oomplete”

TIF (VAL {EsrS] AWD 4} » O THEN GOTO Failure

‘Make space for response

"RFead £rror queus
"Make space for error variable

'Read guestionable status register
'Prealliocate blanks to text wariable

‘Calibration is gquesticnable
fostput level is questlonable

‘Read operation status register
"Preallocate blanks to ftext variable

'Read event status register )
"Praaliccate blanks to text variable
‘Read ESR

{
IF {VAL{Esr$) AND 8} > {0 THEN PRINT "Devige dependeni error®
{

TP (VAL{EsrS) AND 16) » 0 THEXN GOTO Failure

IF (VAL {Esr$} AND 32y » 0 THEN GOTO Failure

IF (VAL[Esr$} AND 64) > 0 THEN PRIRT "User reguaest"
IF VAL I[E=r$} AND 128) > {0 THEN PFRINT "Fower on”
RETURN

REM

KA R AR AR AR R TR RANR T F R TR R Tk r Ak ke vk rd bk bk krh b Ak kR d e+

REM ————— - Error routing ——-e——see--

Error handling:
PRINT "EERCR"
STOR
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