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: ——— Safety Symbols

To prevent the risk of personal injury or loss related to equipment malfunction, Anritsu Corporation uses the following
safety symbaols to indicate safety-related information. Insure that you clearly understand the meanings of the symbois
BEFORE using the equipment. '

{Some or all of the following symbols may not used on all Anritsu equipment. In addition, there may be other labels
attached to products which are not shown in the diagrams in this manual.)

Symbols used in manual

DANGER A This indicates a very dangerous procedure that could result in serious injury or death i
not performed properly.

WARN'NG This indicates a hazardous procedure that could result in serious injury or death if not
performed properly.

CAUTION & This indicates a hazardous procedure or danger that could result in light-fo-severe injury,
or loss related to equipment maifunction, if proper precautions are not taken.

Safety Symbols Used on Equipment and in Manual

The following safety symbols are used inside or on the eguipment near operation locations to provide information
about safety items and operation precautions. Insure that you clearly understand the meanings of the symbols
and take the necessary precautions BEFORE using the equipment.

This indicates a prohibited operation. The prohibited operation is indicated
symbolically in or near the barred circle.

This indicates an obligatory safety precaution. The obligatory operation is indi-
cated symbolically in or near the circle.

This indicates warming or caution. The contents are indicated symbofically in or
near the triangle.

This indicates a note. The contents are described in the box.

@ X These indicate that the marked part should be recycted.
o

MS8606A Digital Mobile Radio Transmitter Tester, With Option 0f: AF Measurement
Operation Manual

1 July 1997 (First Edition)
22 September 1997 (Second Edition)

* The contents of this manual may be changed without prior notice,

« No part of this manual may be reproduced without the prior written permission of Anritsu Corporation.
Copyright © 1997, ANRITSU CORPORATION.

Printed in Japan
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Repair

WARNING A\

Falling Over

For Safety
WARNING A

ALWAYS refer to the operation manual when working near locations
at which the alert mark shown on the left is attached. If the opera-
tion, etc., is performed without heeding the advice in the operation
manual, there is a risk of personal injury. In addition, the eguipment
performance may be reduced.

Moreover, this alert mark is sometimes used with other marks and
descriptions indicating other dangers.

When supplying power to this equipment, connect the accessory 3-
pin power cord to a 3-pin grounded power outlet. If a grounded 3-pin
outlet is not available, before supplying power to the equipmert, use
a conversion adapter and ground the green wire, or connect the
frame ground on the rear panel of the equipment to ground. If power

is supplied without grounding the equipment, there is a risk of receiv-

ing a severe or fatal electric shock.

This equipment cannot be repaired by the user. DO NOT attempt to
open the cabinet or 10 disassemble internal paris. Only Anritsu-
trained service personne! or siaff from your sales representative with

a knowiedge of electrical fire and shock hazards should service this
equipment. There are high-voltage parts in this equipment present-
ing a risk of severe injury or fatal electric shock to untrained person-
nel. In addition, there is a risk of damage to precision parts.

This equipment shouid be used in the correct position. 1f the cabinet
is turned on its side, etc., it will be unsiable and may be damaged it it
falls over as a result of receiving a slight mechanicat shock.
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For Safety
WARNING A\

Battery fluid

LCD

DO NOT short the battery terminals and never attermpt to disas-
semble it or dispose of it in a fire. If the battery is damaged by any of
these actions, the battery fluid may leak.

This fluid is potsenous.

DO NOT touch R, ingest it, or get in your eyes. !f it is accidentally
ingested, spit it out immediately, rinse your mouth with water and
seek medical help. If it enters your eyes accidentally, do not rub
your eyes, irrigate them with clean running water and seek medical
help. if the liquid gets on your skin or clothes, wash it off careiully
and thoroughiy.

This instrument uses a Liquid Crystal Dispiay (LCD);

DO NOT subject the instrument to excessive force or drop it. If the
£ CD is subjected to strong mechanical shock, it may break and lig-
uid may leak.

This liquid is very caustic and poisonous.

DO NOT touch it, ingest it, or get in your eyes. If it is ingested
accidentally, spit it out immediately, rinse your mouth with water and
seek medical help. If it enters your eyes accidentally, do not rub
your eyes, irrigate them with clean running water and seek medical
help. If the liquid gets on your skin or clothes, wash it off carefully
and thoroughly.
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Changing Fuse

CAUTION A\

Cleaning

Heavy weight
/N CAUTION

>18 kg

Heavy weight

Check Terminal

For Safety
CAUTION A\

Before changing the fuses, ALWAYS remove the power cord from
the powerouilet and repiace the blown fuses. ALWAYS use new
fuses of the type and rating specified on the fuse marking on the rear
panet of the cabinet.

TUIA indicates a time-tag fuse.

{I0A or FIIINA indicates a erdinary melt type fuse.

There is risk of receiving a fatal electric shock if the fuses are re-
placed with the power cord connected.

Keep the power supply and cooling fan free of dust.

¢ Clean the power inlet regularly. If dust accumulates around the
power pins, there ig a risk of fire.

« Keep the cocling fan clean so that the ventilation holes are not
obstructed. 1f the ventilation is obstructed, the cabinet may over-
heat and cateh fire.

Use two or more people to lift and move this equipment, or use a
trolley. There is a risk of back injury, i this equipment is lifted by one
person.

Never input a signal of more than the specified voltage between the
measured terminat and ground. Input of an excessive signat may
damage the equipment.

Do not take out the fleppy disk if LED lamp of the fioppy disk drive is
on. #itis taken out, the contents of the stcrage medium will be
damaged, resulting in fioppy disk drive failure.
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For Safety

CAUTION A\

The power for memory back-up of the MS8606A is supplied by a
poly-carbomonofluoride fithium battery. this battery should only be
replaced by a battery of the same type; since replacement can only
be made by Anritsu, contact the nearest Anritsu representative when
replacement is required.

Al the end of it's life, the battery should be recycled or disposed prop-
erly,

Note: The Battery life is about 7 years. Early baftery replacement is
recommendad.

The MSB606A stores data and programs using a floppy disk (FD},
memory card {MC), and backed-up memories.

Data and programs may be lost due to improper use or failure.
Anritsu therefore recommends that you back up the memory.
ANRITSU CANNOT COMPENSATE FOR ANY MEMORY LOSS.

Please pay careful attention to the following peints. Do not remove
the floppy disk from the equipment being accessed.

(FD)
¢ Do not touch the FD directly or by using any object.
» Do not place the equipment where dirty and dusty.
¢ Isolate the FD and memory card from siatic electricity.
« Avoid to placing the FD in direct sunlight or near heating sources.
¢ Store under temperature of 40° to 54°C, humidity of 8 to 90%
{No condensaticn).

(Memory card)
+ Isolate the memoty card from static electricity.

{Backed-up memory) -
« |solate the mermory from ststic electricity.

The MS8606A uses chemical compound semiconductor including
arsenic. :

At the end of its life, the MS8606A should be recycled or disposed
properly according to the local disposal reguiations.

f
6.
Memory Back-up
Battery
7.
Storage Medium
8.
Disposing of The
Product

vi
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Equipment Certificate

Anritsu Corporation certifies that this equipment was tested before
shipment using calibrated measuring instruments with direct
traceability to public testing organizations recognized by national
research laboratories including the Electrotechnical Laboratory,
the National Research Laboratory and the Communication
Research laboratory, and was found to meet the published
specifications.

Anritsu Warranty

Anritsu Corporation will repair this equipment free-of-charge
if a malfunction occurs within 1 year after shipment due to a
manufacturing fault, provided that this warranty is rendered
void under any or all of the following conditions.

* The fault is outside the scope of the warranty conditions
described in the operation manual.

» The faultis due to misoperation, misuse, or unauthorized
modification or repair of the equipment by the customer.

* The fault is due 1o severe usage clearly exceeding
normal usage.

* The fault.is due to improper or insufficient maintenance
by the customer.

» The fault is due to natural disaster including fire, flooding
and earthquake, etc.

*» The fault is due to use of non-specified peripheral
equipment, peripheral parts, consumabiles, etc.

* The fault is due to use of a non-specified power supply
or in a non-specified installation location.

In addition, this warranty is valid only for the original equipment
purchaser. I is not transferable if the equipment is resold.

Anritsu Corporation wilt not accept liability for equipment faults
due to unforeseen and unusual circumstances, nor for faults
due to mishandling by the customer.

Anritsu Corporation Contact

If this equipment develops a fauli, contact Anritsu Corporation or
its representatives at the address in this manual. -
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To prevent malfunction caused by accidental touching, the frent power switch of this equipment turns on the
power if it is pressed continuously for about one second in the standby state. If the swikch is pressed contina-

ously for one second in the power-on state, the equipment enters the standby state.

In the power-on state, if the power plug is removed from the outlet, then reinserted into it. the power will not
be turned on. Also, if the lines is disconnected due to momentary power supply interruption or power failure,
the power will not be turned on (enters the standby state) even if the line is recovered.

This is because this equipment enters the standby state and prevents incorrect data from being acquired when
the line has to be disconnected and reconnected.

For exampie, if the data acquisition requires a long time at the BER measurement, momentary power supply —
interruption (power faiture) might occur during measurement and the line could be recovered automatically
to power-on. In such a case, the equipment may mistake incorrect data for correct data without recognizing

the momentary power supply interruption.

If this equipment enters the standby state due to momentary power supply interruption or power failure,
check the state of the measuring system and press the front power switch to restore power {¢ this equipment.

Further, if this equipment is built into a system and the system power has to be disconnected then recon-

nected, the power for this equipment must also be restored by pressing the front power switch,

Conseguently, if this equipment is built into remote monitoring systems that use MODEMs, the standby
function of this equipment must be modified.
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Trade Mark

IBM is a registered trademark of the IBM Corporation.

HP is a registered trademark of the Hewlett-Packard Company.
MS-DOS is a registered trademark of the Microsoft Corporation.
NEC is a registered trademark of the NEC Corporation.

-
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CE Marking

Anritsu atfix the CE Conformity Marking on the following product (s) accordance with
the Council Directive 93/68/EEC to indicate that they conform with the EMC directive
of the Evropean Union (EU}.

CE Conformity Marking

1. Product Name/Model Name
Product Name: Digital Mobile Radio Transmitter Tester
Model Name: MS8606A

2. Applied Directive
EMC :  Council Directive 89/336/EEC
Safety: Council Directive 73/23/EEC

3. Applied Standards
EMC:
FElectromagnetic radiation:
EN35011(ISM, Group 1, Class A equipment)

hnmunity:
EN50082-1
Performance Criteria™
IEC801-2 (ESDy 4 kVCD, 8kVAD B
IEC801-3 (Rad.) 3 V/m A
IEC801-4 (BEFT)Y L kV B

*; Performance Criteria
A: No performance degradation or function loss
E: Self-recovered temporary degradation of performance or

temporary foss of function

Safety: EN61010-1 (Installation Category II, Pollution Degree 2)
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ABOUT THIS MANUAL

(1) MS8606A Operation Manual (with Option 01)

The MS8606A Digital Mobile Radio Transmitter Tester {Option 01)operation manual consists of
the following two manuals. Use the manuals matching the usage objective.

Panel Operation

MS8606A
Operation Manual

{Analog Measurement
Function)

Remote Control

Panel Operation

MS8606A

Operation Manual
(Spectrum Analyzer
Function)

Remote Control

Panel operation:  Quilines the MS8606A and describes its preparations, panel explanations,
operations, performance text, calibrations, storage and transportation.

Remote Control:  Describes R$-232C/GPIB remote control and the sample programs eic.

www.valuetronics.com



MS8606A

Digital Mobile Radio Transmitter Tester

(Analog Measurement Function)
Operation Manual
(Panel Operation) —
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1.1 General

The MS8606A Digital Mobile Radio Transmitter Tester is a measuring-instrument platform that consists of the hardware
components necessary for testing digital mobile telecommunication terminals. Using the MS8606A along with the
optionally available measurement software allows you to evaluate the performance of mobile telecommunication

eguipment with efficiency.

By using the Option 01: Analog Measurement, you can use the MS8606A as an integrated measuring instrument
(hereafter called this analyzer) that can evaluate the functions and performances of the mobile telecommunication

equipment of the analog system.

Measurement functions offered by this Option 01 are as follows:

* RF counter: Measures the RF signal frequency up to 3 GHz.

* AF counter: Measures the AF signal frequency up to 20 kHz. (with option 1)

« AF oscillator: Generates the AF signal up to 20 kHz. (with option 01}

» Power meter: Measures the RF signal power up to 3 GHaz.

¢ FM measurement: Measures the frequency deviation of RF signal up to 20 kHz.

+ ¢M measurement: Measures the phase deviation of RF signal up to 10 rad.

= AF level meter: Measures the level and distortion of the AF signal up to 20 kHz. (with option o
» Noise generator: Generates the white noise of the audio band. (with option 01)

+ Demodulated output: Qutputs the FM-detected demodulation signal. (with option 01)

This analyzer is equipped with a high-speed digital signal processing technology, allowing you to carry out transmission
and measurements quickly and with high accuracy.

www.valuetronics.com SECTION 1 GENERAL



1.2 Manual Composition

This manual is made up of the following sections,

Section | General
Describes the introduction, composition, function specifications and performance of this instrument.
Section 2 Preparations before Use
Explains various work to be performed before using this wstrument.
Section 3 Panel Layout and Overview of Operation
Explains the basic items for operating this equipment.
Section 4 Operation
Explains basic operation and how to operate for each measurement item.
Section 5 Performance Test
Explains the performance test method for this instrument,
Section 6 Calibration
Describes calibration items and methods for the periodical calibration of this equipment.
Section 7 Storage and Transportation
Describes how to store and transport this equipment.
Appendix A Screens and Function Key Transiticn Diagrams
Appendix B Initial Values

Appendix C Index

1-4
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1.3 Equipment Configuration

This paragraph describes the configuration of the MS8606A Digital Mobile Radio Transmitter Tester (with option 01)

with standard accessories.

1.3.1 Standard configuration

The table below shows the configuration of the MS8606A with the standard accessories.

Table 1-1 Standard Composition

ftem Order No. Name Qty Remarks’

Main MS8606A | Digital Mobile Radio Transmitter Tester |

instrument JO576B Coaxial cord 1 N-P - 5D2W - N-P, Im
Jo768 Coaxial adapter 1 N-J - TNC-P

Accessories | WI1297AE | Operation manual H For option 01305768
JOOLTE Power cord i 26m
J0266 Power adapter : H 3 pole-+2 pole Conversion plug
Foo14 Fuse 1 100V/200 V.63 A

1.3.2 Options

The table below shows the MS8600A options,

These are sold separately.

Table 1-2 Options

Option No. Name Remarks
01 AF measurement
MXEB60601A CDMA measurement software
MX860602A PDC measurement software

1-5
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1.4 Optional Accessories and Peripherals

The following table shows the optional accessories and peripherals for the MS8606A which are all sold separately.

<Optional accessories>

Table 1-3 Optional Accessories and Peripherals

Model*/Order No.

Name*

Remarks

JO127C
o769
Jo040
JO007
Jo008
JO742A

JO743A
MN16OTA
MATI61ZA
10393
B0329D
BO331D
B0332
BO333D
BO334D

Coaxial cord

Coaxial adapter
Coaxial adapter

GPIB connection cable
GPIB connection cable

RS-232C cable

RE8-232C cable

Coaxial switch

4-Port junction pad
Attenuator for high power
Protective cover

Front handle kit

Coupling plate

Rack mouniing kit

Carrying case

BNC-PRG-58A/UBNC-P, 0.5m
BNC-J*TNC-P

N-P-BNC-]

408]E-101, Im

408JE-102. 2m

I, D-sub 25pins, for PC-9800 Series personal computer of
NEC Corp.

I'm, D-sub 9pins, for IBM PC/AT personal computer
DC to 3GHz, 500, externally controliable

5 to 3000MHz

30dB, 30W, DC to 9GHz

2 pesfset

4 pes/set

With casters and protective cover

* Please specify the modellorder number, name, and guantity when ordering.

<Peripherals and apphicable units>

Model*/Order No.*

Name*

MSBO04A
MTBR01B
MD1620B
MD1620C
MD6420A
MS2602A
MG3670B/C
MG3671A/B

Digital mobile radio transmitter tester

Radto communication analyzer

Signaling tester (PDC)

Signaling tester (PHS)

Data transmission analyzer

Spectram analyzer

Digital modulation signal generator

Digital medulation signal generator

1-6
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1.5 Specifications

The MS8606A specifications are listed in Tables [-4 to 1-5 below.

Table 1-4 MS8606A Specifications
Frequency range 300 kHz to 3 GHz
Masximurm input level +40 d8m{10 W) (MAIN connector)
+20 dBm (100 mW) {awxiliary input connector)
N-type connector
input connector MAIN connector Impedance 50 (, VEWR<1.2 (Frequency<2.2 GHz)
VE8WR=1.3 (Frequency>2.2 GHz)
Goneral Auxiliary input connector TNC connector
Frequency 10 MHz
Starting characteristic <6 x 10 day
After 10 minutes of warm-up, refered to frequency after 24 hours of warm-up
Reference <2 x 10" %day
oscilator Aging rate <1 x 107 iyear
Refered to frequency after 24 hours of warm-up,
Temperature characteristic 5 x 1078 (0 to 50°C} Refered to frequency at 25°C,
External standard input 10 Mz or 13 MHz{within +1 ppm), Input fevet - 2 to 5 Vp-p
Frequency range 300 kHz to 3 GMz
Power Level range G to +40 dBm
meter
Measurrment accuracy +1{% after zero point calibfation
Power meter Frequency range 308 kHz to 3 GHz
fwide-band) Level range G to +40 dBrm (MAIN commecior)
Accuracy +10% after zero-point calibration
Freguency range 10 MHi t0 3 GHz
Power meter Level range 0 to +40 dBrn {MAIN connector)
{narrow-band) Agccuracy +10% (MAIN connector, after calibration with built-in wide-band power meter}
RF analyzer Linearity +0.3 dB (G to -30 dBy}
Freguency range 10 MHz 10 3 GHz
Input levet range -15 dBm to +4C dBm (MAIN connector)
Frequency -40} dBm to +20 dBm (AUX connector)
counter Resolution 1 Hz
Agcuracy +Accuracy of standard crystal oscillator +10 Hz)
Measurement method Measurement by IF frequency, reception band : £30 kHz
Frequency range 10 MHz 10 3 GHz
Inpuit level range -15 ¢Bm to +40 dBm (MAIN sonnector)
-4 dBm to +20 dBm (AUX comnecton
- . HPF @ 50 Hz, 300 Hz (3-¢B loss point)
Band fimited fiter LPE : 3 kHz, 15 kHz (3-GB loss point)
Frequency deviation 010 20 KHz
FIM/aM Demoduiation frequency range | 20 Hz to 20 kHz
measurement 1% of ingicated value + residual FM
Accuracy )
{Demodulation frequency @ 1 kHz)
FM measurement Frequency characteristics 0.5 ab
. {Refered to demodulation frequency © 1 kHz as reference)
Residual FM 8 Hz rms {demodulation band : 0.3 to 3 kHz)
0.3%
Demodulation distortion {Demodulation frequency : 1 kHz, frequency deviation:5 kHz,
demoeduiation band : 0.3t0 3 kHz)

www.valuetronics.com
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Table 1-4 MSB8606A Specifications

{Cont.)
Phase deviation {10 10 rad
Demodulation frequency range | 300 Hz to 3 kHz
Accuracy 1% of indicated value + residual oM
(Dermodutation frequency : 1 kHz}
Frequency characteristics +H.5dB
oM moasurement {Refered to demodulation frequency . 1 kHz as reference)
Hesidual oM .01 rad rms {demodulation band 1 0.3 to 3 kHz)
Demodulation distortion 0.50%
{Dermodudation frequency : 1 kHz, phase deviation : 5 rad,
FM/aM demodulation band : 0.3 to 3 kHz)
measurement Frequency deviation 0 to 40 kHz {range : 4/40 kHz }
Demodulation frequency range | 50 Hz to 10 kHz
Output level 4 V peak (EMF} (for full-scale input of range)
Quitput impedance 600 Q2
FM demodulation Frequency.cha@meri?!ics +1 dB {refered to demodulation frequency : 1 KHz as reference)
output Demgdutation distortion 1% ) o
{Demodutation frequency : 1 kMz, frequency deviation : 4 kHz,
4 kHz range, demodulation band : 0.3 to 3 kHz)
Band limited filter HPF : 300 Mz (3-dB loss point)
LPF : 3 kHz (3-dB loss point)
De-amphasis : 750 us
Color TFT LCD dispiay
Display Size: 7.8 inches
Number of dots: 640 x 480
Hard copy Enabies data hard copy on the display through a paraliel interface.
(applicable only for EPSON VP-geries or equivalent)
Functiorn: This equipment is specified as a device, can be controlled trom
Cthers external controiler. (excluding power swilch and FD ejection key)
GPIs .
No controller function
External control Interface function: SH1, AHt, 76, 14, SR1, RL1, PP, DCY, DT1, CO, and E2
Function: Conforms to the Centronics. Quiputs printing data 1o a printer.
Data line exclusive for output: 8
Paraliel ’ —_
Controt line: 4 (BUSY, DTSB, ERROR, PE}
Connectors: D-sub 25 pins, Female (Equivalent to the connector of IBM-PC/AT built-in prinier)
RS.232C Controfled from an external controller (except for the power switch)
Baud rate: 1200, 2400, 4800, or 8600 bps
Dimensions Dimensions 221.5 mm {H) X 426 mm (V) X 451 mm {D)
Mass <22 kg (when option not installed.)
?F\f::rzr supply Power supply 100 0 120 V, 200 fo 240 V 47.5 to 63 Hz, S300 VA Automatic vollage switch systam
Operating temperature range G to 50°C
1-8
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Table 1-5 Option 01: AF Measurement

AF osciliator
{2 routes)

Range 20Hz to 20 kHz
Fraguency Resolution 0.1 Hz
Accuracy Syehronized to standard crystal oscillator
Level range 0.01 mV rms 1o 3V rms (EMF)  {main Cutput impedance - 600 Q)
0.01 mV rms to 0.3 V rms {EMF) {main output impedance : 5C Q)
1uV {output fsvel < 4 mV}
. 10 ¢V {output level £ 40 mv}
Resolution 100 pV{output leved < 0.4 V)
1mV {output levei £ 3 V)
Unbalanced output @ 20.5dB
Output Accuracy” Fioating output : +2 dB (frequency 1 kMz, output level 2 1 mV)

Unbaianced output : +1 d8 (20 Mz < frequency < 20 kHz, output level 2 1 mV}
* Measured aft < 30 kHz bandwidth

Cutput impedance

Main Cutput  : BOOOYS0LQ changeable, Unbalanced, BNC
Mike Input use : 600 O (floating), DUT Interface

Wavetorm distortion

< -50 dBc (frequency © 1 kHz, output level 1 1 V)
< -45 dBe { 20 Mz < frequency £ 20 kHz, oulput laval : 1 V)
* Measured at < 30 kHz bandwidth

Noise generator

White noise through evafuation filter (ITU-T recommendation ; G,227)

Audio analyzer

input impedance

B00L/100k0 changeable, Unbalanced, BNC

Band limited filter

HPF : 400 Hz (for tone rejection)}
De-emphasis 1 750 g8

Evaluation filler

TU-T P.53 and C-MESSAGE, selectable

AF level
measurement

Frequency range

30 Mzt 20 kHz

input level range

1mV msto 30V rms

Accuracy

.5 dB

Distortion rate
measuremen

Fraguency rangs

100 Hz o 5 kHz

Input level range

30 mV rms to 30V ms

Accuracy +1 @B {frequency : 1 kHz, distortion rate : 1%)
Frequency range 30 Hz to 20 kHz
AF
frequency Level range 30 mV rms to 30 V s
measurement
Accuracy 0.1 Hz
Mass 50.5 kg

www.valuetronics.com
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2.1 Installation Site and Environmental Conditions

The MS8606A Digital Mobile Radio Transmitter Tester operates normally at temperatures from 07 to 30°C. However, for
the best performance, the following locations should be avoided.

° Where there is severe vibration

* Where the humidity is high

» Where the equipment will be exposed to direct suniight
« Where the equipment will be exposed to active gases

To insure long-term troubie-free operation, the equipment should be used at room temperature and in a location where the
power supply voltage does not fluctuate greatly.

CAUTION A\

« Prevention of failure due to condensation

If the MSBB0BA is used at normal temperatures after it has been used or stored for & long
time at low temperature, there is a risk of short-circuiting caused by condensation.

To prevent this risk, do not turn the power on untit the MG8606A has been allowed fo dry
out sufficientty.

Fan clearance:

To suppress any internal temperature increase, the MS8606A has a fan on the rear panel as shown in the diagram below.
Leave a gap of at least 10 cm between the rear panel and the wall, nearby equipment or obstructions so that fan ventilation

1s not biocked.

- 10 cm min, \W '
o] 3 N

Radiator fan‘ /

\
7y

7

Do not use the eguipment on its side.

2-3
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2.2 Safety Measures

This paragraph explains the safety procedures which should be followed under all circumstances to counter the risk of an
accidental electric shock, damage to the equipment or a major operation interruption.

2.2.1 Safety measures for power supply

WARNING A

Before power-on: e Protective grounding
The MSBB0O6A must be connected to ground. If the power is turned on
without taking this countermeasure, there is a risk of receiving an
accidental electric shock.
+ Power supply voltage
In addition, it is essential to check the power supply voltage. If an

- abnormal vollage that exceeds the specified value is input, there is an

accidental risk of damage to the MS8606A and fire.

During power on: = To maintain the MS8606A, sometimes it is necessary to make internal
checks and adjustments with the top, bottom or side covers removed
while power is supplied. Very-high, dangerous voltages are used in the
MSBB0BA; if insufficient care is taken, there is a risk of an accidental
electric shock being received or of damage to the equipment. To
maintain the MS8606A, request service by service personnel who has
received the required training.

In the following, special notes on safety procedures are explained for sections other than Section 2. 'To prevent accidents,
read this section together with the related sections before beginning operation.

2.2.2 Maximum power to connector

The allowable maximum power to the MS8606A connectors are as follows.

Connector Allowable maximum power
Main Input 10 W (40 dBm)
AUX Input 100 mW (20 dBm)
AF Input 30 Vrms
AF Output Dedicated output connector, 6 Vems (output impedance :
600 £2), 0.6 Vims {output impedance : 50 (3)
DUT Interface TTL level
Reference Input 2105 Vp-p
10MHz Buffered Output . Dedicated output connector, TTL level
Detector Output Dedicated output connector, TTL level
BER Input connectors TTL level
Ext Trig Input TTL level
Demod Output Dedicated output connector, 8 Vp-p
CAUTION A\

* Excassive power protection
Never apply power more than the allowable maximum power. Also, do not input external
signal to the output connector.

2-4
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2.3 Preparations before Power-on

The MS8606A operates normally when connected to 100 to 120 Vac, 47.5 to 63 Hz, or 200 to 240 Vac, 47.5 to 63 Hz AC
power supply via the power inlet,

To prevent the following problems, take the necessary procedures described on the following pages before power is supplied.
+ Accidental electric shock
+ Damage caused by abnormal voltage
o Ground current problems

To protect the operator, the following WARNING and CAUTION notices are attached to the rear panel of the MS B606A.

WARNING A\ CAUTION A\
NO OPERATOR SERVICE- FOR CONTINUED FIRE

ABLE PARTS INSIDE. PROTECTION REPLACE
REFER SERVICING TO ONLY WITH SPECIFIED

QUALIFIED PERSONNEL. TYPE AND BATED FUSE.

\ \

WARNING _ CAUTION

Disassembly, adjustment, Replace only with fuses of the
maintenance, or other access inside specified type and rating. The use of
this instrument by ungualified improper fuses may cause fire.
personnel should be avoided.
Maintenance of this instrument
should be performed only by Anritsu
trained service personnel who are
familiar with the risks involved of fire
and electric shock.

SECTION 2 PREPARATIONS BEFORE USE
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2.3.1 Protective grounding

(1) Grounding with 3-poie power cutlet

_ The power supply polarity of the 3-pole (grounded, 2-pole type) matches that of the 3-core power cord plug. Therefore,

the MS8606A is connected to ground potential when the power cord is connected to the plug.  As a result, it is not

necessary 1o connect the FG terminal to ground.

(2) Grounding with conversion adapter

If a 3-pole power socket is not provided, use the 3-pole to 2-pole conversion adapter as shown in the figure below.

Connect the green wire protruding from the 3 to 2 conversion adapter to ground.

Conversion adapter

s

Ground pin

Power cord
3-pole plug

Ground this terminal to ground.

(3) Grounding with frame ground {FG} terminal

1f a 3-pole ac power supply outlet is not available and the green wire cannot be grounded, the protective frame ground (FG)

terminal on the rear panel must be connected directly to ground potential.

WARNING A\

s Prevention of danger using protective ground terminal
If power is supplied without protective grounding, there
is a risk of accidental electric shock. f a 3-pole power |
supply outlet is not available and the green wire cannot |
be grounded, the protective frame-ground (FG)
terminal on the rear panel must be connected to ground
potential before power is supplied to the MSBE06A.

Fuse holder|

Label indicating protectlve|

: ground terminat %

Frame ground terminal: To prevent accidental

gleciric shock, connect
this terminat to ground
potential.

2-6
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2.3.2 Replacing fuse

The MS8606A with standard accessories has two spare fuses (T6.3A250V). Use these fuses to replace the blown fuses. If

the fuses must be replaced, locate and remedy the cause before replacing the biown fuses.

PO“:;;‘:}_?DEV Voltage range | Fuse rating plate |  Fuse rating Fuse name Model/Order No.
160 Vac 100 — 120V T6.3A
6.3A, 250V T6.3A 250V Faoi4
200 Vac 200 - 240V T6.3A

AC 100120V = T 6.3A
AC 200-240V = T 8.3A

WARNING A

* Prevention of electric shock

Before replacing the fuses, turn the power swiich off and remove the power cord from the power

outlet. If the fuses are replaced while power is being supplied,there is a serious risk of electric shock.

» Confirmation before turning the power on

After replacing fuses, the protective grounding mentioned above must be provided before turning the

power on again, and the proper AC power supply voltage must be confirmed.

" Ifthe AC power supply voliage is improper, there is a risk of the nternal circuits of the MSB606A

being damaged.

CAUTION A\

« Check on replacing fuses

If the replacement fuses are not provided, obtain replacement fuses of the same rated voltage and

current as the fuses in the fuse hoiders.

If the replacement fuses are not of the same type, they may not fit correctly. and failure will occur due

o meiting of the fuse.

When the rated voltage and current are over-sufficient, the fuses may not blow even if there is arisk

of damage to the equipment by fire.
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Afier performing the safety procedures, replace the fuses according 1o the following procedure.

Step Procedure

1 Turn off the power switches on the front and rear panels. then remove the power cord from the power
supply cutlet.

2 Use a screwdriver to turn the fuse holder cap shown in the figure counterclockwise. The cap and
fuse are removed together as a unit from the AC inlet.

Remove the fuse from the fuse cap and replace it with a spare fuse.

4 Return the fuse cap with the fuse to the fuse holder, then fasten it by turning it clockwise with the
screwdriver.

* Contact the Anritsu service department for fuses by specifying the model name, order number, name, and quantity.

2.4 Installation

2.4.1 Rack mounting

The B0333D Rack Mounting Kit (sold separately, Table 1-3) is required to mount the MS8606A in a rack,
The installation method is included in the rack mount kit diagram.

2.4.2 Stacking

When stacking several MS860€As or stacking the MS8606A with equipment of the same width as the MS860G6A, the
B0332 Coupling Plate (sold separately, Tabie 1-3) are required.
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2.5 Precautions for Handling Storage Media

2.5.1 Floppy disk

The following explains how to handle the floppy disk media of this instrument.

Anritsu

Front Rear

Fig. 2-1 3.5-inch Floppy Disk

{1) Precautions

The'plastic case of the 3.5-inch floppy disk has a shutter to protect the disk inside. When the disk is inserted into the disk
drive, the shutter opens to expose part of the disk. Do not touch the shuster.

The following care must be taken for handling the disk.

{a} When a floppy disk is inserted, and LED lamp on the disk drive fights, do not gject the disk. Otherwise, the memory
contents may be damaged, resulting 1n disk drive failure.

{by Do not directly touch the magnetic surface with your hand or any object.

{¢) Do not expose the disk to dust.

{d} Do not place the disk near any magnetic objects.

(e} Do not place the disk in direct sunlight or near heater.

(f) Store the disk under a temperature range of 47 1o 33°C, and humidity of 8 to 90% (no condensation).
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(2) Write-protection tab
A write-protection tab is provided on the 3.5-inch floppy disk.
Siiding this tab downward in the arrow direction beforehand prevents accidental writing and deletion. (A write operation

15 disabled in this state.)

Write enable Write disable

Tab

S ()

Fig. 2-2 Write-protection Tab for 3.5-inch Floppy Disk

(3} Inserting and ejecting the floppy disk

With the front surface of the floppy disk facing ups. fully insert the disk in the arrow direction until & clicking sound is
heard.

To eject, press the eject button on the right side of the disk drive. Remove the disk after confirming that the LED lamp 1s

off.
L O S =
| g
LED famp
Eiect button
Fig. 2-3 Inserting and Ejecting the 3.5-inch Floppy Disk
2-10.
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3.1 Panel Layout

This paragraph describes the keys, switches, LEDs, and connectors on the front and rear panels of the MS8606A Digital
Mobile Radio Transmitter Tester.

3.1.1 Front panel layout

This paragraph describes the keys, switches, LED, connectors, and the rotary knob on the front panel.

No. Display Function

1 F1,F2,F3.F4,F5,F6
Main function keys

Group of keys that select and execute the corresponding menus displayed on the
LCI screen.

When the [Main Func] F6 key is on, the menus for F! to F5 are placed in
MSB606A measurement mode.

When the [Main Func] F6 key is off, the menus of F1 to F5 are displayed for the
currently used screen function.

2 F7,F8,FO.F10,F11.F12
Fanction keys .
Group of kéys that select and execute the corresponding menus displayed on
the LCD screen.  These screen functions are related to the current operation.

3 Next Menu

A Displays the next page of the function key menu.
< Displays the next page of the main function key menu.
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No. Display Function outline

4 Key group for entering data.

Shift Switches the function of keys with a shift function. When the shift key is
pressed, the key's LED goes on. Subsequent operation must be started with
this LED on.

BS _ Back space key used to correct input data.

0,.,-/+,1,2,3,

AJ4B/5,CI6,D/7.ERF/9

Numeric keys {ten-keypad) used for data input.

These keys become alphanumeric kevs at shift function activation,

{Definition key group)

The data input using the numeric keys is defined with these keys.

W/GHz/dBm/dB Validates data when W/GHz/dBm/dB onit system data is input.
mW/MHz/dBu/sec Validates data when mW/MHz/dBp/sec unit system data is input.
LWW/AHz/mV/ms Validates data when pW/kHz/mV/ms unit system data is input.
nW/Hz/uV/us/BEnter  Validates data when nW/Hz/uV/us unit system data or non-unit system data is
input.

5 Measure Key group used to start measurement.
Single Key used 1o execute measurement once.
Continuous Key used to execute measurement continuously .

6 Copy Outputs display screen to the specified printer.(Hard copy function)

7 Cursor Key group used to control the cursor on the LCD screen.
Set Opens the input window for data in the item pointed to by the curser. After the

completion of data entry, the window is closed.

Cancel Closes the window. The input data becomes invahid.
AL > Moves the cursor.

8 Step Key group increment or decrement numeric data.
-~ Increments numeric data by the specified step value.
~ Decrements numeric data by the specified step value,

Entry using these keys is always vatidated every time the data incremented or
decremented.
9 (Rotary knob) Knob used for data input.

When this knob 1s turned clockwise, the value increases and when it is turned
counterclockwise, the value decreases.  For input by the rotary knob. data is
vaiidated each time it is incremented/decremented.

This knob is also used in ttem selection.

3-4
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No.

Display

Function ocutline

10

11

12

13

14

15

16

17

18

Main Input

AUX

Input

AF Input
AF Ourput

DUT Interface

{Floppy disk drive)

Stby On

Panel Lock

Remote Local

Preset

Input connector for RF signal.{(N type connector)

Auxiliary input connectors for RF signal.(TNC connector)

Auxiliary input connector for RF signal, This is used when the output level of
DUT is too low.

AF signal input connector for Option 01(AF}, (BNC connector)
AF signal output connector for Option O1(AF}, (BNC connector)

Multi-pole connector used to controt the DUT and measure the BER {D-SUB

connector, 25-pin, female ),

Stot in which the floppy disk is loaded for saving and recalling data, and

loading system program.

Change-over switch to turn the standby power supply on when the Line Input
on/off switch on the rear of this instrument is turned on.

In Standby mode, power is only supplied io the reference crystai oscillator.

Invalidates all key operations except the Panel Lock key and the Stby On
power supply switch on the front panel.
In tock mode, the LED on this key goes on.

Resets GPIB remote mode and returns to local mode.
In GPIB remote mode, the LED (Remote) goes on.

Initializes measurement parameters.
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3.1.2 Rear panel layout

This paragraph describes the switch and connectors on the rear panel.

No. Display Function
19 O Input swiich for AC power supply.
if this switch is turned off, the Power switch on the front panel cannot be turned
on,
20 {Fuses} Power supply fuses. For safety, always use fuses of the specified rating.
21 @ Frame grounding terminal. For safety, always ground tiis terminal.
22 (Memory card cover) The memory card is built-in. Close the cover for card use.

23 (Power supply inlet}  For safety, always use a power supply of the rated voltage.
24  GPIB GPIB interface connector.

25  Parallel Parallel interface connector {conforms to Centronics type).
Used to connect printer (D-SUB connector, 25-pin, female).

26 Serial RS232C interface connector (3-SUB connector, 9-pin, female).

27  10MHz Buffered Output

10 MHz reference signal (TTL level) for internal use is output (BNC
connector).

28  1OMHz/13MHz Reference Input
10 MHz or 13 MHz reference signat (2 to 5 Vp-p) is input (BNC connector).

29  Detector OQutput RF burst signal detection output connector (BNC connector).
30  BER Input Signal input connectors for measuring bit error rate (BNC connector).
Data Input connector for measurement data of bit error rate (BNC connector).

TTL level signal is input.

Clock Input connector for clock of bit error rate (BNC connector).
TTL. level signal is input.

31 Demod Qutput FM demodulated signal cutput connector for Option 01{AF}, (BNC connector)

32 Ext Trig input Input connector for external trigger signal (BNC connector). TTL level signal
is input.
33 (Fan} Instrurnent internal air cooking Tan,

3-6
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3.1.3 Panel layout
The front panel and rear panel layouts are shown in Figs. 3-1 and 3-2, respectively.

The numbers in the diagram correspond to those in paragraphs 3.1.1 and 3.1.2.

1 234 5 6 7
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Fig. 3-1 Front Panel
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Fig. 3-2 Rear Panel
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3.2 Overview of Operation

3.2.1 Overview of functions

The analog measurement function of the MS8606A Digital Mobile Radio Transmitter Tester can be used to measure
analog FM/¢M medulation characteristics of transmitters. By installing option 01 for AF measurement in the MS8606A,
low frequency characteristics of electronics devices can also be measured.

Using the function menu displayed on the screen, carry out the following measurements:

1. Transmitter measurement---TX Measure mode
The MS8606A outputs the modulation signal (AF) at the microphone terminal (Mic} of the transmitter(1X) to
control the Press-To-Talk (PTT) onfoff. (AF signals can be output by installing option 01.)
The MSS606A also receives the RF signal from the transmitter to measure the items below:
» RF frequency
* RF power
» FM/¢M deviation
» Modulation signal {AF) level
= Modulation (AF) distortion
« Modulation (AF) frequency

2. AFsignal measurement---AF Measure mode {with option O1)
The MSS606A outputs an AF signal from the AF Output connector to the input terminal of the DUT.
The MS8606A also receives the AF signal from the DUT using the AF Input connector to measure the items below:

» AF Input signal level
= AF Input signal frequency
¢ AF Input signal distortion

In addition to the above functions, the MS8606A also supports the following functions:

« Save/recall

A maximum of 100 measurement conditions (parameters) can be saved on, or recalled from, a 3.5-inch floppy disk.
+ Copy

The screen display can be prianted out on the external printer via a parallel interface (Centronics).
- GPIB

The MS8606A can be remotely controlled using an external controller via a GPIB interface:

= R§232C
The MS8606A can be remotely controlled using an external controller via a serial interface {RS§232C).

3-8

wwVvETal eret o rsie/ S GRYEW OF OPERATION




3.2.2 Overview of operation

At power-on operation begins in "TX&RX Tester” (Transmitter test) status (Setup Common Parameter screen).

I measurement is to be started from another mode, or from other than a measurement mode, first select one of the main

menu items, as shown below,

TX&RX Tester (Transmitter test)

Analog Tester (Analog measurement)

Recall (Parameter file recall)

Save  (Parameter file save)

Change System (Measurement system change)
Instroment Set (M88606A main-frame setting)
Change Color  (Selection of screen color)

File Operation (File retrieval/deletion/protect, FD initialization)

Describes the overview of operation in the analog measurement mode.
(1) Selection of analog measurement mode
Press the [Main Func On/Off]F6 key to turn on the main menu,

The 1st page of the main menu is displayed at the bottom of the screen, horizontally. Press the main menu [Analog
Tester]F3 key to enter the AF measurement mode.

If the AF measturement mode is desired to be started from another mode, press the [Main Func On/Off]F6 key to turn on
the main function. Then, the Ist page of the main menu is displayed at the bottom of the screen, horizontally. Press the
main menu [Analog Tester]F3 key to enter the analog tester mode.

(2) Selection of measurement items

Items are set by using cursor keys (f o~ LI~ LI < 1,1 > 1), and other function keys while observing the screen

menu.

Press the [Set] key to open the input window. -
(3} ltem input

For selection items displayed: Select the required value by using the cursor keys or rotary knob.

For numeric values: Input data using the numeric keys, and validate by pressing a unit key, [Enter} key, or {Set] key.

The window closes.
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{4) Outline of screen configuration

The screen configuration is shown below. A tree-shaped Hierarchical configuration of items below the main menu
[Analog Tester] is indicated. (Details of operation are explained in Section 4. The screens, setup items and function key
+ flowchart for each screen are summarized in Appendix A, "Screen and Function Key Transition Diagrams.”)

[Overview of screens in analog lester mode]

* Analog Tester mode
Setup Common Parameter (Analog) screen
(TX/AF analeg common measurement parameter set screen)
— TX Measure mode
:"“* Setup TX Measure Parameter {Analog) screen
(TX Analog Measurement parameter set screen}
TX Measure (Analog) screen
(Simplex TX Analog Measurement screen)

— AF Measure mode
L AF Measure{Analog) screen
(AF Analog Measurement screen)

* Recall mode
L Recall Parameter screen

(Screen for recalling parameter-file/template-file/pattern-file)

e Save mode
L. Save Parameter screen

(Screen for saving parameter-file/template-file/paitern-file)

¢ File Operation mode
File Operation screen

(Screen for file retrieval/deletion/protection-setup in FD, and FD initialization)

* Change System mode
Change System screen

(Screen for changing TX&RX Tester mode measurement sysiem)

* Instrument Setup mode
L Instrument Setup screen
{Screen for setting up RS232C/GPIB, etc. for MSRE06A main frame)

Note: Change Color mode (Selection fer screen display color) is setup using the function key menu. There is 5o screen in
Change Color mede.
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SECTION 4
OPERATION

Describes the operation of the Option 0: AF Measurement of the MS8606A Digital Mobile Radio Transmitter Tester.
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4.1 Turning on and off the Power

The MS8606A has two power switches: The Sthy/On switch on the front panel and 2°a! (main power} switch on the rear

panel.
MSB606A front panel
’ e ———]]
Stby  On ;g =X=l B I
- o o e =%
D o| 608, T >
§ @ Ghadcs
s ®| S5oE
i oETE A D 6 O @
Stby/On 'IL Fo0 i = ﬁi’, ) ::O;’ '@}1 Jﬂ
MT8801B rear panel
& . 3 s
© K 0,
o 1~ a
@ PR
@
N/ g \.I.O/E'th ’
[ d . e i SWiC
u %06 & oo oflo XZ____H{%
%. 2 !
AC power inlet
|
|
E
/ )
!
Frame grounding terminal: Connect this
ferminal to ground
o prevent electric
shock.
WARNING A

» Protective grounding

If the power is turned on withcut protective grounding, operator runs the risk of electric
shock. If the MS8B06A does not have a three-pole {grounding type two-pole} power outlet,
be sure to connect the frame grounding (FG) terminat on the rear panel cr ground terminal
of the accessory power cable to ground before turning on the MS8608A power.
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CAUTION A\

» Checking the power supply voltage

If the AC power supply voltage is improper, abnormal voltage may damage the mechanism

inside the equipment. Confirm that the AC power supply voltage is within the specified

rating before turning on the MS8606A power.

The folfowing shows the specified power supply voltage and 'freqnency:

Voltage: 100 to 120 Vac or 200 to 240 Vac (Because an automatic input voltage rating
switching system is used, the rating need not be switched.)

Frequency: 47.5Hz

For normal MS8606A operation, leave the power switch on the rear panel set to on when the AC power inlet is connected
to the power outlet, and only use the Stby/On switch on the front panel to turn the power on and off.

Check the power display lamps at the lower-left part of the front panel as listed in the table below to confirm the power
supply state.

Table 4.1 Power Display Lamp Indications and Power Supply States

Display tamp Power standby display lamp (green) Power on display lamp (orange)
\ { Stby) : {On)
State
Main power off Off Off
Only main power on On Off
All power supplies on Off On

4.1.1 Turning on the Power

Perform the poWer—on procedure through warming up the internal reference osciliator to normal MS8606A operation in
order of the following steps:

Step Operation ‘ Description

1. Connect the frame grounding terminal e When using a three-pole power cable with a grounding
on the rear panel to ground. terminal, the MS8606A need not be grounded.

2. « When the button is pressed down and set, it is | {On). Press
.I.O &' Setthe Olswitchon the button again to release it. When the button is set Off, the
D the rear pan to O AC power is turned off even if the power switch on the front

(Off). panel is set On.

3. Connect the power cable jack to the + Fully insert the power cable jack so that there is a gap of 1 to

AC power inlet on the rear panel. 2 mm as shown in the figure below. N
p p .

4. Connect the power cable plug to the AC g ]

power outiet.
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Step Operation

Description

5. Setthe O | switch on the rear panel to  The Stby lamp on the front panel power switch Stoy On

| (On)

6. Sthy  On

Y e

-

R L
lights.

s The reference crystal oscillator circuit built in the @

MSB606A starts to warmed up. Before operating
the MS8606A under low temperatures, warm up the crystal
oscillator for 24 hours. The table below lists the stability of
the crystal oscillator based on the warm-up time.

Crystal oscillator stability

item Stability

Starting After 30-minute

-8
characteristics|  operation 5 x107/day or less

Aging rate

-8
(after 24-hour operation) 2 x10%/day or less

Stability at ambient
temperature change of crystal| =5 x 10°® or less
oscillator (25°C x25°C)

Stby On
* The On lamp on the front panel power switch & X

lights and the Stby lamp goes off. G

» Power is supplied to all circuits in the MS8606A, then the

Hold down the Stby/On switch on the MS8606A becomes operable.
front panel for a few seconds to set it On.

Notes :

If neither power display lamp lights, check the following :

1. Are the power cables properly connected to the power inlet and power
plug? '

2. Are the specified fuses set in the fuse holders?

3. s the power supply voltage correct?

Notes:
10MHz/13MHz ~ 10MHz

Heference Buffered
Input Output

ONNO

www.valuetronics.com:

The left figure shows the reference signal input/output connectors on the
MSB8606A rear panel. The internal 10 MHz reference signal is output from
the 10 MHz QUTPUT connector at TTL level. When the internal reference
signal is not used, input an external reference signal satisfying the following
conditions to the 10 MHz/13 MHz Reference Input connector:
iy Frequency: 10 MHz #1 ppm, signal level: 210 5 Vp-p
ity Frequency: 13 MHz £1 ppm, signal level: 210 5 Vp-p
Set the reference frequency on the Instrument Setup screen (see paragraph
4.3.5) according 1o the external reference signal used as described in i) and
it} above.
Warm up the external reference signal equipment separately from warming
up the MS8806A.
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4.1.2 Turning off the Power
Turn off the power as described below.

{1} Normal power-off procedures

Step Operation Result check

1. Stby  Cn Stoy On

I .
panel goes off, and the Stby lamp lights.

-
( » Only the internal reference crystal oscillator is |
M L

» The On lamp of the Power switch on the front

] turned on.
Press the Stby/On switch on the front
panel for a few seconds to set it to Stby
state.
(2) Power-off procedures for storage or long stop
Step Cperation Result check
Bthy On . \ . ; Stby  On
1. - The On lamp of the power switch on the front 223 &

panel goes off and the Stby lamp hights. PR
| « Only the internal reference crystal oscillator is ;

_ turned on,
Press the Sthy/On switch on the front

panei for a few seconds (o set it to Stby

state.
. er i - Stby On
2. 1O a! Set the O | switch The AC power is turned off. Both the Stby and .y -
D on the rear panel Lo On lamps of the Power switch on the front panel —
the | (off) position. go off. |

+ Only the internal reference crystal oscillator is

turned on.

4.1.3 Setup state after power-on

¢ The Setup Common Parameter screen is displayed shortly after power-on. At this time, parameters can be set by

specifying Power-On Initial on the Instrument Setup screen.(See paragraph 4.3.6.)

« If a short power failure occurs, the power switch on the front panel goes Off. In this case, press the power switch On

again.
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4.2 Screen Descriptions

This paragraph describes the common items displayed on the screen.

{1) Screen layout
The composition of the measurement screen is described below,
= Title display area
The type MS8606A, and date (+# _k#_s=) time (*+6#%%), or user-defined character string (title) are displayed
on the top left line. These are set on the Instrument Setup Screen.

+ Screen name display area
The screen name (paragraph 3.2.2 (4)) and measurement system name are displayed on the second line from the top
left.

»  Measurement error messages display area
Messages for errors generated during measurement are reverse displayed on the third line from the top left.
There are 7 measurement error messages as follows. Messages are shown in high priority order.

[RF measurement]

Priority

High Input Level Over RF input level exceeded the hardware limit.
T Level Over Level too high
; Level Under Level too low

ng Deviation under Deviation too small

[AY measurement]

High InputLevel Over AF input level exceeded the hardware limit
Level Over AFlevel too high
Lw  Level Under AF level too low

= RF input/output display
"M" or "A" displayed on the first line from the top center indicates the RE connector used.
M: Main Input
A AUX Input
» Calibrated display
If the MS8606A is already calibrated, "C" is displayed on the second line from the iop center.
This is appeared after executing calibration in the RF Level/Power on the TX Measure screen.

C Calibrated
= Lfser calibration factor setting disp.lay
If a user calibration coefficient is being set, "U" is displayed on the third line from the top center.
This is appeared when the user Cal. factor is set at the Setup TX Measure Parameter Screen.

U: User Cal, Factor
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« Measurement mode display area
The measurement mode is displayed on the first line from the top center.
This is appeared depending on the Measure key {Continuous/Single).
Measure: Continuous: Continuous measurement
Measure: Single: Single {one time) measurement

« Storage mode display area
The displayed value or waveform storage mode is displayed on the second line from the top right.
This is the setting value of the storage mode on the current measurement scree.

Storage:
Normal: Normal display
Average : Averaging

(order of storage operations performed and total number of operations)

+ Menu display area
The titles of up to six main function keys (F1 to F6) are displayed horizontally along the bottom.
When the [Main Fucn on off] (F6} key on the right is set On, the main function menu is displayed.
When the [Main Func on off} (F6) key is set Off, the menu is displayed according to the screen contents.
Use the Next Menu [ 4 ] key to display the next page.

The display of 1 (first page), 2 (second page), or later above the F6 menu indicates the current page.

The titles of up to six function keys (7 to F12) are displayed vertically along the right side.
The display of { (first page), 2 (second page), or later under function key F12 indicates the menu page number.
The current page is reverse displayed. If there are multiple pages, use the Next Menu [ . ] key to display the

next page under the F12 key.

e . 4 E? A
o - i % A

LD 1N

Z :

[F7]

. Title/dare and time

. Sereen name

. Measurement eror or measarement
[F 8 ] being performed

. RF input swilching

. Calibrated display

. User Cal display

. Measurement mode

. Siorage mode

(BN .

[ =2 B N R LY

F11 || F21 | F3) || [F41 | [F5)

Fig. 4-1 Screen Layout
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{2) Function keys
The symbols displayed on the top right of the function keys indicate the following functions:
* o Indicates a lower level function key is displayed when this function key is pressed.
~> o Indicates the screen is changed by pressing this function key.

# : Indicates a window is opened 1o set a value using the ten-keypad. Step key, or rotary knob when this function key
1s pressed.

(a) Menu for transition to lower hierarchy screen
{The Back screen key swilches the current screen to the higher hierarchy screen.)

Y -
Measure

(b) Menu for transition to lower hierarchy menu

Storags
Mode

(cy Menu for opening the value setting window

Freguency
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« Function key menu that select setting item:

One of the multiple selection keys (displayed in the same menu hierarchy) can be selected. The top and right frames of
the selected key are reverse displayed. (See para. (¢) below.}

The setting values displayed in a key are changed alternately. When such a key 15 selected, the set value is reverse

displaved. (See para. (d) befow.) .

(d) Menu on which set items are switched alternately (alternate key menu)

Maln Func
on [

(e} Menu on which a set item is selected

{Example of the function key menu]

Modulation

s i
Frequency Selected item

AF Osc.l
Deviation

Rack
Screen

[Example of the main function key menu]

T AF 5 | Main Func
Measure it Megsure i i

!

Selected item
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{3} Entering the data
{a) Entering numeric data by opeming/closing the window

(i} Entering numeric data by moving the cursor and opening/closing the window

Movwe the cursor to the brackets enclosing the item to be set. then press the Set key. The value setting window

shown below is opened and numeric data can be set.

Set value of selected item

: [OCH] =TX Meas. [jiMeeldiiees

Entry [HEEOeiulices
Min 0.300000MHz Max 3000.000000MHz

When a value is entered using the ten-keypad, Step key, or encoder, then press the unit or Set key, the numeric
data is defined and the window is closed

If the Cancel key, a function key or main function key is pressed while the window is open, the window is closed

and the previously set value is displayed.
(ii) Entering numeric data by pressing a function key or main function key

When the key marked # on the top right of the menu is pressed, the value setting window shown below is opened
and numeric data can be set.

#
Fregquency

l Fress

Entry (RGO |
Min 0.300000MHz Max 3000.000000MHz

When a value is entered using the ten-key pad, Step key, or encoder, then press the unit or Set key, the numeric
data is defined and the window is closed.

If the Cancel key, a function key or main function key is pressed while the window is open, the window is
closed and the previously set value is displayed.
{b) Entering selection item by opening/closing the window

Move the cursor to the brackets enclosing the item to be set, then press the Set key. The selected item setting

window shown below 1s opened and the selected item can be set.

RF Input

When an item in the window is selected using the curser keys and the Set key is pressed. the set value is defined and

the window is closed.
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{c) Entering selected items using alternate keys

Selection items are displayed on the function key menu. Each time one of these keys is pressed, set values are switched

alternately. The currently selected item is reverse displayed.

RF Level
On EE!

(d) Entering selected iterns using function keys with lower hierarchy

When the key marked * on the top right of the menu is pressed, the menu set of the lower hierarchy shown below is

displayed.

Select an item from the menu set and press the corresponding function key. The menu display of the selected item is
changed. When the return function key is pressed, display returns to the menu set of the higher hierarchy.

HPF

~a—— Selacted item

{e) Entering the title

See paragraph 4.3.5, "Instrument Setup screen.”
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4.3 Preparations
4.3.1 Setup for transmitter measurement (Simplex transmitter (TX) measurement by TX
Measure screen)

In the TX measurement, the MS8606A sends the AF signal to the DUT for modulating the transmission signal of the
DUT, and receives the transmission signal. Then, modulates the signal to measure the modulation degree. (AF output is

optional.)

There are 2 methods for sending the AF signal to the DUT for modulation.
1. Sending AF signal with AF Output connector (front panel)
2. Sending AF signal with DUT Interface connector (front panel)

Setup is described depending on these methods, below.

(a) Setup using AF Output connecter {at front panel)

There are two connection modes depending on the transmission level ranges of the device under test:
{i) Condition: output level of the transmitter: +10 to 40 dBm
Setup:
MS8BBOGA front panel

ol Tas] =
© R=k=A R =N

@ ®
o

|
|

I [ ooy
|

= g;g%; ® d

i
@] cooe
D oo Do @

Divice under tost

@ =D 0.0 O oo H {transmitter)

RF OUT
RF cable ©
BNC cable MiC
Fig. 4-2
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(ii} Condition: Qutput level of the transmitter: -30 to +5 dBm
Setup:
MSB606A front panel

o]
=]
@
jao]
a0
o]
@&
Ol ooop o @
= = 0,0 0; O Divice under test
RF cable RFOUT
BNC cable MIC
Fig. 4-3

Note 1: When measurement is performed using the Main Input connector, highly accurate
measurement is enabled by measurement and absolute vaiue calibration using the power
meter built in the MSB606A at RF Level/Powermeasurement.

Note 2: The RF receiving sensitivity can be increased for measurement by using the AUX Input
connector.
The lowest level of the signal input to the AUX Input connector (-30 dBmy) is 25 dB below that of
the Main Input connecter (-5 dBmj).

CAUTION A

» The maximum input level of the AUX Input connector .
The maximum input fevel of the AUX Input connector is +20 dBm. if a signal whose level
exceeds the specified value is input, the intemal circuit of the MS8608A may be damaged.
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IDUT Interface connector]

The DUT Interface connector is equipped on the bottom of the MSB606A. front panel to receive signals for control and

measurement.

The following lists the specifications and functions of the DUT counector and gives and notes on its use.

1) Specifications of the DUT Interface connector

The DUT Interface connector is a 25-pin female D-SUB connector.

Signal assignmen

Pin number| Signal name Signal type Specification Direction
1 GND Signal ground -
DUT_TXD:z2 Spare output 12V level MTE8MB - DUT
3 DUT_RXD Spare input SVTTL/3V C-MOS/ 12V [ MTEB0IB « DUT
4 DUT RTSi2 Spare output 12 V level MTRB0IB — DUT
5 DUT_CTS Spare input SVTIL/3VCMOS/ 12V i MTEROIB « DUT
153 AF_SHELL | AF signal output {balanced oufput -) MTRROIB -» DUT
7 GND Signai ground -
8 DUT_RTSS Spare output 5V TTL level MTEROIB — DUT
9 DUT_INO Spare input SVTTLAV C-MOS level | MT8801B « DUT
10 DUT_INI Spare input SVTTL/3V C-MOS level | MT880iB « DUT
11 DUT_IN2 Spare input SVTTL/3V C-MOS level | MTS801B « DUT
12 DUT_IN3 Spare input SVTTL/AV C-MOS levet | MT8801B «- DUT
13 PRSS_TLKO Press talk switch O Current capacity: 0.5 A or less| MT8301B — DUT
14 DUT_OUTO Spare output SV TTL/3V C-MOS level | MT8301B — DUT
15 DUT_OUTI Spare output SVTTILA3 V C-MOS level | MT880IB — DUT
16 DUT_0OUT2 Spare output SVTIL/AV C-MOS level | MTEB0IB -» DUT
17 DUT_OUT3 Spare output SVTTL/AA V C-MOS level | MT8801B — DUT
18 AF SIGNAL | AF signal output (balanced output +) MTE80IB — DUT
19 DUT_TXD5 Spare output SV TTL level MTE8R01B — DUT
20 12V0OUT +12 V power output 12V, 30 mA or less MT880IB — DUT
21 BCLK_IN BER measurement clock SVTTL/3V C-MOS level | MTRROIB « DUT
22 BDAT _INBER Measuremnent data SVTILAVC-MOS level | MTE801B « DUT
23 DUT_TXD3 Spare output 3V C-MOS level MT8801B — DUT
24 DUT_RTS3 Spare output 3V C-MOS level MTEROIB — DUT
25 PRSS_TLKI] Press talk switch 1 Current capacity: 0.5 A or less MT8801B — DUT

14 Pin 25 Pin
— L
Hooooo o & -

1 Pin

www.valuetronics.com
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2) Pin descriptions

2.1) Signal ground (GND)

This signal ground is the common grounding terminal of all signals using this connector.

2.2y 12 V power output
The 12 V power output can be used for the DUT or external interface for the DUT.

The maximum current capacity of this output is 50 mA.

2.3) AF signal output (Option 01}
AF signal output is used for mudulation. (Balanced output)
Use the shield wire for the MIC input cable. Ground the outer sheath.

2.4y Press talk switch
This terminal is used to control the press-to-talk switch of the DUT.

2.5) BER measurement signal
The BER measurement signa! is applied to this terminat to receive the data output from the DUT when measuring
receiving sensitivity of the digital radio.

Since this terminal is not used for the Option 01 {Analog measurement), leave this terminal unconnected.
2.6) Spare input and output
Spare input and cutput are terminals provided for future expansion. The MS8606A (Analog measurement) does not

support these terminals. Leave these terminals unconnected.

(b} Setup using DUT Interface connector (at front panel)

MS8606A front panet

SCIEEEET]

&) . Divice under test
- e ;'gii,& 5 0. O J {transmitter)
és

RF OUT

RFcable

Dedicated cable MIC

Fig. 4-4
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4.3.2 Setup for AF signal measurement (AF Measure screen) {(with option 01)

Setup:
MS8B06A front panel

86 0000AD)

Divice under test

AFIN

AF OUT

Fig. 4-6
4.3.3 Calibration before measurement

The MSB606A has two types of power measurement functions.
For high precision measurements, calibrate the MS8606A as shown below.

(a) Power meter function

Select Power Meter for Power measure method on the Setup TX Measure Parameter screen to use the power
meter function.

The power meter function uses a thermo-couple to measure the average power with high precision.

Calibrate the MS8606A at the zero power point for high-precision measurements,

Zero-point calibration: Disconnect anything from the Main Input connector to set no input power, and press the
[Zero Set] F11 key to automatically calibrate the power meter at the zerc power point.

Note:  The power meter function is effective only when the Main connector is used.

{b) IF Level Meter function

Select IF Level Meter for Power measuare method on the Setup TX Measure Parameter screen to use the IF level
meter function, which measures the level with an excellent linearity. For high precision measurement, internal
calibration is required.

There are two types of internal calibrations of the Adiust Range and Manual Calibration, as described below.

Adjust Range: Optimizes the internal RF ATT, A/D input level, and power meter range of the MS8606A
for the signal to be measured.

Manual Calibration: Calibrates the measured power value in the RF Power screen using the MS8606A built-in
power meter or Calibration osciliator,
Pressing the Calibration Cancel key clears the calibration factor to 0 dB.
The calibration factor may become iacorrect when the internal temperature rises, the
ambient temperature changes, the measurement frequency changes ete.. For precise
measurement of the TX power, perform Manual Calibration at that time.
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Notes:

1.

Manual Calibration is effective only when the Main connector is used.
Manual Calibration is performed by the Power Meter for the main terminal, and the Calibration
oscillator for the AUX terminal.

If the MS8608A input level is small or the input frequency does not maich the setup frequency, the
Adjust Range and Manual Calibration may not be performed properiy.

Execute Adjust Range and Manual Calibration while the measurement signals are input stationary.

Performing Manual Calibration resuits in an error (corrected data cannot be generated), and
calibration factor of the Manual Calibration (held before the execution) is lost.

4.3.4 Compensation for RF cable loss at transmitter measurement (TX Measure screen)

--- Setting User Cal Factor

When conducting the transmitter (TX) measuretnent, set the Joss of the RF cable connecting the MS8606A and transmitter

under test as a correction vaiue (User Cat Factor) to measure RF power in the transmitter under test.

Step Key operation Description
1. [Main Func on offjl6 Sets Main Func on to display the first page of the Main Mena at the bottom of
the screen.
2. {Analog Tester]F1 Displays the Setup Common Parameter {Analog) screen.
3. [TX Measure]F1 Displays the first page of the TX Measure menu.
Next Menu { o | Displays the second page of the TX Measure menu.
[Setup TX Parameter[F7 Displays the Setup TX Measure Parameter {Analog) screen,
4, Cursor [ ~ [ ~] Moves the cursor to User Cal Factor.
5. [Set]{-/+][0] {1110 [9] [BS]  Enter the RF cable loss.
Example: For 3dB loss, enter 3.00 dB.
&, {Enter] ‘ Defines the entered value.
7. {Back Screen]F12 Returns o the Setup Common Parameter (Analog) screen,
4-18
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4.3.5 Setting the measurement system conditions: Instrument Setup screen

Set the standard frequency of the measurement system (10 MHz or 13 MHz), RF connector (Main or AUX), screen title/
dateftime display, interface (GPIB or R§232C), printer (ESC/P), and alarm (on or off) on this screen.

Procedure for transition to the Instrument Setup screen

Step Key operation Description
1. [Main Func on off]F6 Set Main Func on.
The first page of the Main Menu appears at the bottom of the screen.
Next Menu [ « ] Displays the second page of the Main Menu.
2. {Instrument Setup]F2 Sets Instrument Setup mode,

The Instrument Setup screen appears.
The Instrament Setup function key menu appears on F7 to F12,

MSBEOGR 96/12/12 12:34:56 Instrument
<< Instrument Setup >>
ate
Frequency Reference Frequency : [10MHz]
RF Input H Mai
Bl (Main] Time
Display Display Title ; IDate/Time]
Title : [PHS TX & RX Tester ] -
Cleck Display . [YY/MM/DD } Power On
Initial
Interface Connect to Controller : [GPIB]
GPIB hddress s [01]
rg232C Baud Rate : [2400bps}
Parity : [Bven]
Data Bit : [8bits]
Stop Bit ;o [ibit 3
Hard Copy Output Device : [Printer (Parallel}]
Type : [ESC/P]
ten )
Main Func
on

Fig. 4-7 Instrument Setup Screen
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« Set the foliowing items:

ftem Range initial value
Frequency
Reference Frequency
1OMHz, 13MHz 10MHz
RF Input Main. AUX Main
Display
Display Title
User Define, Date/Time, Off User Define
Title User Define, Date/Time, Off
(32 aiphanumeric characters) (*1)
Clock Display
YY/MM/DD (year, month, day)
MMM-DD-YY (month. day, year}
DD-MMM-YY (day, month, year) YY/MM/DD (year, month, day)
Interface |

Connect to Controller

GPIB, R5232C GPIB
GPIB
Address 00 to 30 a1
RS232C
Baud Rate 1200. 2400. 4600. 9600(bps) 2400
Parity Even, Odd, Off Even
Data Bit 7 bits, 8 bits 8 bits
Stop Bit i bit, 2 bits 1 bit
Hard Copy
Output device Printer {Parallel), File Printer (Parallel)
Type ESC/P, HP2225. . for Printer (Parallel) ESC/P -
BMP (B&W)... for File
Alarm On, Off On
*1  Entering the title:

4-20

A title up to 32 characters can be entered in the title display area. {User Define)
MSB606A*™_**_*(datey****(time) is displayed as an initial value. (Date/Time)

Enter a title according to the following steps. (User Define)
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Step Key operation Description

1. Cursor [ o~ ][ ~~]

[Set]

Cursor [<] [>»]
[Enter}
[BS]

S S U R A

[Set]

Step [~ 1 ~~]

Moves the cursor to the Title entry area,

Opens the Tile entry window,

Moves the cursor into position in the Title entry area to enter character.
Select a character.

Defines the character.

Correct any incorrect character.

Repeat steps 3 to 6 to enter all characters in the Title entry area.

Defines the entered character string.

= Function keys
Main function key:
Function keys:
[Datel]F7:
[Time]F8.

[Power On Initial|FO:

[Previous Status]F7
[Recall File]F8
[File No.JF9

[return]Fi2

None

Opens the date entry window,
Opens the time entry window.

Displays the Power On menu to select Initialization modes, which are classified into
Previous Status and Recall File.

Initial value: Previous Status

When Previous Status mode 1s selected, the parameters after power-on retain the status

held before the previous power-off.

When Recall File mode is selected, the parameters after power-on are set by reading the
specified file.

Sets the parameters after power-on to the status held before the previous power-off.
Accesses the floppy disk to call the parameter file list.

Opens the parameter-file setting-location (number) entry window.

File No.: 0to 99, Inidal value: 0

Returns to the previous menu.
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« Selecting Power On Initial mode
The following describes how to select parameter initialization mode after power-on.

1. Selecting Previous Status mode

Step Operation

1. Press the {Power On Initial] (F9) key.
2. Press the [Previous Status] (F7) key.

3. Press the [return] (F12) key to define the parameters then return to the previous menu.

2. Selecting Recall File mode (being developed)

Step Operation

Press the [Power On Initiall (F9) key.

Set the floppy disk (on which parameters to be read before power-on are written) in the floppy disk drive.
Press the [Recall File] (F8) key. {Access the floppy disk to call the parameter list file.)

Display the parameter file to be set on the screen.

Press the [File No.] (F9) key. (Open the parameter-file setting-location {number! window.)

Enter the number of the parameter file to be set.

R S

Press the [Set] key to define the parameters, then press the [return] (F12) key to return to the previous ment,

Notes: « if no floppy disk is set before power-on or a floppy disk other than that used at setting is used,
parameters may be set in Previous Status mode or different parameters may be set.

« The ambient temperature range of the floppy disk is specified as 5 to 45 "C. If a set
temperature is outside the specified range, operation is not guaranteed.
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* Changing the time and date of the built-in clock

. Changing the date

Step Operation
1. {Date] F7 Opens the date setting window.,
Displays the current date and time of the built-in clock.
2. Cursor [ o~ ][ ~~1 Moves the cursor to the part to be changed.
3. {Set] Opens the setting window.
4. Oto 9, [BS] Sets the data.
5. {Set] Closes the setting window and establishes the set value,

2. Changing the time

Step Operation
1. [Date] F7 Opens the time setting window.
Displays the current time of the built-in clock.
2. Cursor [ o~ ][~ ] Moves the cursor {o the part to be changed.
3. [Set] Opens the setting window.
4, D9, [BS] Sets the data.
5. [Set]

Closes the setting window and establishes the set value.

Note: To stop changing the date or time of the built-in ciock

To stop changing the date or iime after opening the setting window of the buili-in clock, press the
[Cancei] key in the above Step 4 or 5 {do not use the [Set] key). If the [Set] key is pressed again
after the date and time window is opened, the value on the setting window is set again. The date
and time window remains in the state when the window was opened. Therefore, i the [Set] key
is pressed without changing the display on the window, the date and time of the buii-in clock are

delayed.

www.valuetronics.com
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4.3.6 Setting the screen display color: Change Color menu

To set a screen color, display the Change Color menu as foliows,

{The F7 to F12 function keys menu changes to the Change Color menu, but the screen does not change.)

Step  Key operation

Description

1, [Main Func on offiF6

Next Menu [ & ]

2. {Change ColoriF3

4. freturniF12

Sets Main Func on.

The first page of the Main Menu appears at the bottom of the screen.

Displays the second page of the Main Menu.

Sets Change Color mode.
The Change Clr. function key menu appears on F7 to F12.

Use the function key on the next page to set a color.

Returns to the previous menu.

» Function keys

Main function key: Nong

Function keys:

Change Color menu; Initial value: Color Pattern |

[Color Pattern 1] F7: Selects Anritsu-specified color 1.
[Color Pattern 2] F8: Selects Anritsu-specified color 2.
[Color Pattern 3] F9: Selects Anritsu-specified color 3.
[Color Pattern 4] F10: Selects Anritsu-specified color 4,

[Define User Color F11:  Displays the Define Clr. menu to set a user-specified color,

[Copy Color Pt from] F7

[Color Pattern 1] F7:
[Color Pattern 2] F8:
[Color Pattern 31 F9:
[Color Pattern 4] F10:
[return] F12:

[Select Item frame ==] F§:

Displays the [Copy from] menu to select an Anritsu-specified color as an
original color o set a user-specified color,
Selects Anritsu-specified color | as an original color.
Selects Anritsuwspecifééd color 2 as an original color.
Selects Anritsu-specified color 3 as an original color.
Selects Anritsu-specified color 4 as an original color.
Returns 1o the previous menu.
Selects the screen configuration fieid to set a display color.
Use a number *% from 0 1o 16 for this setting. The nufmbér increases in step of

one by pressing this key,

[Red *} F9: Set red intensity of the item frame selected by F8.
[Green =] Fil: Set green intensity of the itfem frame selected by F8.
[Blue =1 F1}: Set blue niensity of the item frame selected by F8.
[return] F12: Returns to the previcus menu,
freturn] F12: Returns to the previous menu,
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* Relation between screen assignment and number ** in [Select ltemn Frame **] F8 key

Select rem Frame 0]
Select Trem Frame 1]
Select frem Frame 2]
Select Item Frame 3]
Select Item Frame 4]

Select em Frame 5]

[

[

[

[

(

[

[Select Item Frame 6]
[Select Item Frame 7]
[Select Item Frame 8]
[Select Item Frame 9]
[Select Item Frame 10]
[Select Item Frame 11}
[Select Item Frame 12}
[Select Item Frame 13}
[Select Item Frame 14}
[Select Item Frame 15)

[Select Item Frame 16}

Back-screen of function keys

Back-screen of the main function keys

Display frame of function and main function keys
Characters and display frame of function and main function keys
Back-screen of waveform display

Scale line and frame of waveform display
Waveform display (1)

Waveform display (2)

Dispiay other than function and main function keys
Characters right over the main function keys
Measurement execution error display

Template and zone frames

Marker

Window back-screen

Window shade and characters

(Not used)

Back-screen

www.valuetronics.com
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4.4 Setting Common Measurement Parameter — Setup Common
Parameter(Analog) screen

Set the common measurement parameters on Setup Common Parameter{Analog) screen befor the TX/AF-analog
signal measurements.
Procedure for transition to the Setup Common Parameter{Analog) screen:

Step Key operation Description
1. [Main Func on off}F6 Sets Main Func on. _
The Main-menu 1st page appears at the bottom of the screen.
2. [Anaiog Tester]F3 Displays the Setep Common Parameter(Analog) screen.
% Measure
<< Setup Common Parameter (Anatogl) >» "
TX

RF Frequency

Crarvel & Frequency  : CNINEEED = T Meas. [ 100.000000Hz] Leioooure |

Charrel spacing [ 25.000kHz]

RF Level

TX HMeasure Ref Level : [ .38.6d4Bm]

T Pouer meter range : [ 48.8dBm]

i level input

Range L o3ev] —

Impedance : [1eekal

A level output

Impedance : [ 66007 e

K
(]
T& AF Hain Fune
Measure Measure on

Fig. 4-8 Setup Common Parameter{Analog) screen
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* Set the following items.

ftam _ Hange Initial value
RF Frequency
Channel & Frequency Channel :0 to 9999 CH 0CH Note 1
TX Frequency : 0.300 000 to 3 600.000 000 MHz 100.000 000 MHz
Channel spacing -6 999,999 to 9999999 kHz 25.000 kHz
RF Level
TX Measure Ref Level Main connector: -5 to 42 dBm 30.0dBm
AUX connector: =30 to 22 dBm 22.0dBm
TX Power meter range 40.0 dBm/30.0 dBm/20.0 dBm/106.0 dBm 40.0 dBm Note 2
AF Level input
Range 30 Vi4 V/400 mV/i40 mV oV
Impedance 100 k€600 Q2 100 kO

AYF Level output . _
Impedance 30 600 0 600 £2

Note 1: Any combination of frequency with Channel can be used.
When the Channel is changed, the frquency changes automatically with keeping the channel
spacing.
However, if the Channel is changed using the ten-key pad, the frquency does not change.
When the frequency is set, the channel set value does not change.

Note 2 ;. Display value of TX Power Meter range [dBm] = TX Power Meter set value[dBm] + User Cal
Factor[dB] (User Cal factor{dB] is set on the Setup TX Measure Parameter(Analog) screen.)

Note 3: The AF Level input and AF Level output cannot be specified unless option 01 is installed.
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= Main-function keys:
ITX Measure]¥F1 Displays the TX Measure{transmitter measurement) function keys on F7 o Fi2.
{AF Measure]F3 " Diapilays the AF Measure{AF signal measurement) function keys on F7 to F12.

» TX Measure(transmirter measurement) function keys:

1st page

[TX Measure]F7 Displays the TX Measure screen.

2nd page

[Setup TX Param.]F9 Displays the Setup TX Measure Parameter(Analog) screen.

» AF Measure(AF signal measurement) function key:
[AF Measure]F7 Displays the AF Measure screen.
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4.5 Transmitter (TX) Measurement — Setup TX Measure Parameter(Analog) screen,
TX Measure (Analog) screen

4.5.1 Setting transmitter (TX) measurement parameter — Setup TX Measure
Parameter(Analog) screen
Set the TX measurement parameters on Setup TX Measure Parameter(Analeg) screen befor the TX-analog signal

MEeASUrements.
Procedure for transition o the Setup TX Measure Parameter(Analog) screen:

Step Key operation Description
1. [Main Fanc on offIF6 Sets the Main Func on to display the Main-Menu st page at the bottom of
the screen.
[ Analog Tester]F3 Displays the Setup Common Parameter(Analog) screen.
[TX Measure]F1 Displays the TX Measure (transmitter measurement) function-key 1st page
on F7 to F12.
4, Next Menuf -~ ] Displays TX Measure function-key 2nd page on F7 to F12.
5. [Setup TX Param.]F9 Dispiays the Setup TX Measure Parameter(Analog) screen.

TX Parameter

£ Setup TX Measure Parameter (Analogl >

User Cal Factor : [EREEER
Power measure method : I Pouer Meter 1
RF measure mode : [ALL 3

Demod. output terminal (rear panel)
FM

Demodulat jon :

Range : [4okHz] -

HPF » [200Hz1 Back

LFPF : [ 3] Soreer

De-emphasis . [Off]

Sauelch . [Auto) 1 I
1| I

Main Func
on K

Fig. 4-9 Setup TX Measure Parameter{Analog) screen
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* Set the following items.

ltern Range Initial value

User Cal Factor -30.00 to 30.00 dB, 0.01dB step 0.00 dB
Power measure method Power meter, IF Level meter Power meter Note 1
RF measure mode All, RF only All Note 2
Demaod. output terminal

Range 40 kHz, 4 kHz 40 kHz

HPF 300 Hz, off 300 Hz

LPF 3 kHz, off 3 kHz

De-emphasis on, off off

Squelch Auto, off Auto

Note 1: IF Level Meter is fixed to be used for AUX Input.

Note 2 : Inthe RF Only mode, only both the RF Freq. and RF Power are measured for transmitier
measurement.
AF values {Deviation, AF Level, AF Freqg., and Distortion) are not measured. These not-
measured AF items are indicated by - mark.

Note 3: The Demod output terminal is enabled by installing option 01.

» Main-function key:

» Function key:
[Back ScreeniFi2
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4.5.2 Transmitter (TX) measurement — TX Measure (Analog) screen

Simplex ransmitter (TX) anatog measurement is performed on the TX Measure (Analog) screen. (Para. (1))

Note :

When the RF Measure mode is set to the RF Only mode on the Setup TX Measure
Parameter(Analog) screen, only both the RF Freq. and RF Power are measured for transmitter
measurement.

AF values (Deviation, AF Level, AF Freq., and Disiortion) are not measured. These not-
measured items are indicated by - mark.

(1} Simplex transmitter{TX) measurement — TX Measure (Analog) screen

In the TX Measure {Analog) screen, simpiex-transmitter(TX) analog signal is measured.

Procedure for transition to the TX Measure (Analog) screen:

Step Key operation Description

1. [Main Func on off]F6 Sets thé Main Func on to display the Mam-Menu 1st page at the bottom of
the screen,

2. {Analog Tester|F3 Displays the Setup Common Parameter (Analog) screen.

3. [TX MeasurejF] Displays the TX Measure{transmitter measurement) function-key 1st page
on F7 to F12.

4, ITX MeasureiF7 Displays the TX Measure (Analog) screen.

Bl Measure : Single A Osc.
< TX NMeasure (Analeg) >> Storage : Normal *
fF Osc.t
RF Frequency F Level/Distortion L Signal
100 | DA H Level AF Osc.i
“+QA | DA 2 .45 7R rms vl Relati
w———— el Relative On
RF Pouwer ——| Distortion
@ . 5S55H a.11”
o7 . addn Frequency F"" 0sc. 1
—— . ——®B Relative 1004 .a7H requency
Rarge : 30.88Bm Filter : Off
HPE : OfF 8 Osc.l
— Deviation FN —— Be—emphasis : Off Level
- e g Vi g
Pet : (pp)/2
HPF : 300Hz a 0sc.l
LPF : 3kHz - | ors |
FF Osc.1 B ok
Freq. 1608, Level 160.6¢ mv .
fF 0ac.2 ' 1 :
Freq. §1%.% 5085 Erg Level Off
Charnel :  OCH Frequency : 100.090008MHz  Level : 30dBn [z |
AF Level RF RF Deviat ion AF Osc. Main Func
Freguency  [Level/Pouer On

Fig. 4-10 TX Measure {Analog) screen
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Note 1: Relative values (RF Power and AF Level, which are always displayed) are displayed with —.-
dB until the [Set Relative]F8 key is pressed.

Note 2: Display value of RF Power Meter range [dBm] = TX Power Meter set value[dBm] + User Cal
Factor [dB]
(User Cal Factor[dB] is set on the Setup TX Measure Parameter(Analog) screen.)
IF Leve! Meter is fixed to be used for AUX Input. Then, Power Meter is not used and the Range
is not displayed.

= Main-function keys:

Ist page

[AF LeveliF1 Displays the AF Level function keys on F7 to F12,
{Settings for demodulating RF signal from transmitter)

[RF Freguency}F2 Displays the RF Frequency function keys on F7 to F12.

(Settings for changing the frequency of the RF signal from transmitter)

IRF Level/Power]E3 Displays the RF Level/Power function keys on F7 to F12.
{Settings for measuring the level and power of the RF signal from transmitter)

[Deviation]F4 Displays the Deviationfunction keys on F7 to F12,
{Settings for measuring the FM/@M of the RF signal from transmitter)

[AF Osc.JF5 Displays the AF Osc.function keys on F7/ to F12.
{Settings modulation signal to ransmitter, enabled by installing option 01.)
2nd page

[PTT On Off1F4 Turns press-talk function on/off. When on, displays PTT On.
When removed from TX Measure screen, PTT is set to off, automatically.

« AF Level function keys:

st page
[Distortion UnitiF7 Selects the distortion measurement unit of dB or %.
Initial value: %
[Set Relative]F8 Displays the relative value with the reference value that is the measured level when this

key is pressed.

{FilteriFo Selects the estimation filter of ITU-T P.53, C-MESSAGE, 6kHz BPF, or Off.
Initial value: Off

Note:  The HPF of 400 Hz is the filter for tone signal rejection.

[HPFIFI0 Selects the HPF of 400Hz or Off,
Initial value: Off

{De-emphasis]Fl1 Selects the De-emphasis of 750us or Off.
Enitial value: Off
[Back Screen JF12 Returns to the Setup Common Parameter(Analog) screen.
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2nd page

{Storage Mode]F9
[NormaliF7
[Average]F8
[Average Count]F9

[return]F12
{Back Screen]Fi2

* RF Frequency function keys:

[Frequency]F7
[Channel}F8
[Back Screen F12

Displays the Storage Mode menu for all the measured results on the screen.
Sets normal mode. {Initial value)
Sets average mode.

Sets number of Averaging processings.

2 < Set value < 9999

Initial value: 10

(In the average mode, the measurement is of single mode, which displays the
averaged resulfs in each measurement, and stops measurement when the Average
Count reached.)

Note that the Power Meter has not the average mode.

Returns to the AF Level menu.

Returns to the Setup Common Parameter(Analog) screen.

Changes the RF frequency. (See para. 4.4 for the changing method.)
Changes the channel number. (See para. 4.4 for the changing method.)

Returns to the Setap Comiron Parameter(Analog) screen.

* RF Level/Power function keys:

1st page
[Ref Level]F7
[Set Relative]F8

[Storage ModelF9
[Normal]F7
[Average]lF8
{Average CountiF9

freturnjF12

[CalibrationiF10

IManual Calibration]F7

[Calibration Cancel]F8§

[return]F12

www.valuetronics.com

Changes the reference level. (See para. 4.4 for the changing method.)

Displays the relative value with the reference value of 0 dB that is the level when the key
is pressed.
Displays the Storage Mode menu for all the measured results on the screen.
Sets normal mode. (Initial value)
Sets average mode.
Sets number of Averaging processings.
2 £ Set value £ 9999
Initial value: 10
{In the average mode, the measurement is of single mode, which displays the
averaged results in each measurement, and stops measurement when the Average
Count reached.)
Note that the Power Meter has not the average mode.
Retumns to the RF Level/Power menu.
Displays the level calibration menu.
Disappears when the Power measure method is set to Power Meter on the Setup TX
Measure Parameter(Analog) screen.
Performs the fevel calibration.
Catibrares the absolute value of the measured results of the IF Level Meter with
the built-in Power Meter or Calibration oscillator.
Duzmg cahibration, the window indicating calibration in progress is displayed on
the screen.
Deletes level calibration data.

Returns to the RF Level/Power menu.
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[Adiust Range]F11] Sets the measurement level ranges (RF power meter range and reference level) to the
status appropriaie for measurement signals.

[Back Screen JF12 Returns to the Setup Common Parameter{Analog) screen,

2nd page (Disappears when the Power measure method is set to IF Level meter on the Setup TX Measure Parameter
(Analog) screen.}
[Power Meter Range Up]F7  Up the Power-Meter measurement range.

[Power Meter Range Down]F8
Down the Power-Meter measurement range.

[Power Meter Zero Set}F11 Calibrates the Power-Meter zero point.
(Sets the input level of the Main Input connector tc (3, and press this key to calibrate
zero point of the power meter, automatically.)

[Back Screen 1F12 Returns to the Setup Common Parameter(Analog) screen.

Note:  When the unit key [dBw/V] pressed, it is assumed as “dBu” for RF level setting, and as “V” for
AF level setting.

» Deviation function keys:

st page
[Demod.JF7 Selects the demodulation function of FM (measurement unit; kHz) or 8M (measurement
unit: rad). Initial value: FM
[Relative On Off]F8 Displays the relative value with the reference value that is the measured level when the
key is pressed.
Initial value: Off
[Det ModelF9 Selects the detection mode of:
1st page: (P-Py2. +P. -P. RMS
2nd page: (P-P)/2 Hold, +P Hold. -P Hoid
Initial value:(P-Py2
THPFIF10 Selects the HPF of 300 Hz, 50 Hz, or Off,
Initial value: Off
[LPFIF11] Selects the LPF of 3 kHz, 15 kHz, oy Off.
Initial value: Off
[Back Screen [F12 Returns to the Setup Comunon Parameter(Analog) screen.
Znd page
[Storage Mode]F9 Displays the Storage Mode menu for all the measured results on the screen.
[Normal]F7 Sets normal mode. {Initial value) “
[Average]F8 Sets average mode.
{Average Count]F9 Sets number of Averaging processings.
2 = Set value £ 999G
Inieal value: 10
{In the average mode, the measurement is of single mode, which displays the
averaged results in each measurement, and stops measurement when the Average
Count reached.)
Note that the Power Meter has not the average mode.
[returniF12 Returns to the Deviatzon menu.
fBack ScreenjlFi2 Returns to the Setup Common Parameter(Analog) screen.
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* AF Osc. function keys: {Cannot be displayed without installing option 01.)
{st page Sets AF Osc. |, independently from AF Osc. 2.

[AF Osc.1 Signai]F7 Selects AF-Osc.1 signal type of Tone, Noise(ITU-T G.227), or Noise{ White).
When Noise is set, displays “Noise({$Noise type})” at the frequency display area.

Initial value: Tone

[AF Osc.1 Lvi Relative On OffiF8
Displays the relative value with the reference value that is the value when this key is
pressed,
Initiat value: Off

{AF Osc.1 FrequencylF9 Sets AF-Osc.1 frequency.
20.0 Hz < Set value < 20 000.0 Hz, 0.1 Hz step
Initial value: 1 000.6 Hz
{When setting the same frequency as AF Osc.2, the AF Osc. output level becomes the

sum of the set values.)

[AF Osc.1 Level]F10 Sets the AF-Osc. | level
Initial value: 100.0 mV

When 600 €2 is set for Impedance of AF leve] cutput on the Setup Common Parameter
screen:
» For Tone of signal type

0.400 V< Set value £ 3.000 V, 0.001 V step

40.0 mV< Set value £ 400.0 mV, 0.1 mV step

4.00 mV< Set value £ 40.00 mV, 0.01 mV step

0.010 mV< Set vaiue £ 4000 mV, 0.001 mV step

* For Noise of signal type
0.150 V< Set value £ 1.500 V, 0.001 V step
15.0 mV< Set value € 150.0 mV, 0.1 mV step
1.50 mV< Set value £ 15.00 mV, 0.01 mV step
0.010 mV< Set value £ 1.500 mV, 0.001 mV step

When 50 £ is set for Impedance of AF level output on the Setup Common Parameter
screer:
* For Tone of signal type
40.0 mV< Set value £400.0 mV, 0.1 mV step
400 mV< Set value £40.00 mV, 0.01 mV step
0.010 mV< Setvalue £ 4.000 mV, 0.001 mV step”
» For Noise of signal type
15.0 mV< Set value £ 136.0 mV, 0.1 mV step
1.5 mV<« Set value £ 15.00 mV, 0.01 mV step
0.010 mV< Set value £ 1.500 mV, 0.0G1 mV step

[AF Osc.1 On OffJF1 1 Turns on/off the AF-Osc. 1 output level.
When off, displays off at the level display area.
Instial value:On
{When off, the JAF Osc.1 Level]F10 key is not displayed, so level cannot be set.)

[Back Screen}F12 Returns o the Setup Common Parameter(Analog) screen.
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2nd page Sets AF Osc. 2. independently from AF Osc. 1.
[AF Osc.2 SignaliF7 Selects AF-Osc, 2 signal type of Tone. Noise(ITU-T (0.227), or Noise(White}.
Initial value: Tone

When Noise is set, displays “Noise({$Noise type})” at the frequency display area.
{AF Osc.2 Lvl Relative On Off]F8

Displays the relative value with the reference value that is the value when this key is
pressed.
Inittal value: Off
[AF Osc.2 Frequency]F9 Sets AF-Osc. 2 frequency.
20.0 Hz < Set value < 20 000.0 Hz, 0.1 Hz step
Initial value: 1 000.0 Hz
(When setting the same frequency as AF Osc. 1, the AF Osc. output level becomes the
sum of the set values.}

[AF Osc.2 Level]F10 Sets the AF-Osc. 2 Tevel.
Initial value: 100.0 mV

When 600 £2 is set for Impedance of AF level output on the Setup Common Parameter
screen:
» For Tone of signal type
0.400 V< Set value £3.000 V, 0.001 V step
40.0 mV«< Set value £400.0 mV. 0.1 mV siep
4.00 mV< Set value £40.00 mV. 0.01 mV step
0.010 mV< Set value £4.000 mV, 0.001 mV step
= For Noise of signal type
0.150 V< Set value £ 1.500 V, 0.001 V step
15.0 mV< Set value £ 150.0 mV, .1 mV step
1.30 mV< Set value £ 15.00 mV, .01 mV step
0.010 mV< Set vaiue < L5300 mV, 0.001 mV step

When 30 £2 is set for Impedance of AF level output on the Setup Common Parameter
screen:
« For Tone of signal type
40.0 mV< Set value £400.0 mV, 0.1 mV step
4.00 mV< Set value = 40.00 mV, 0.01 mV step
0.010 mV< Set value £4.000 mV, 0.00] mV siep
= For Noise of signal type
15.0 mV< Set value £ 1500 mV, 3.1 mV step
1.30 mV< Set value £ 15.00 mV. 0.01 mV step
0.010 mV< Set value = 1.500 mV, 0.001 mV step
[AF Osc.2 On OMFI Turns on/off the AF-Osc. 2 output level.
When off, displays off at the level display area.
Initiat vatue: OFf
{When off, the [AF Osc.2 Level]F10 key is not displayed. so level cannot be set.)

[Back Screen JF12 Returns to the Setup Common Parameter( Analog) screen.
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4.6 AF Signal Measurement —AF Measure (Analog) screen (with option 01)

In the AF Measure (Analog) screen, the MS8606A outpuis an AF signal from the AF Output connector to the device

under test (DUT).
The MS8606A also receives the AF signal from the DUT at the AF Input connector to measure the level,

frequency, and distortion.

Procedure for fransition to the AF Measure (Analog) screen:

Step Key operation Description
1. [Main Func on off]F6 Set Main Func on.
The Main-Menu st page appears at the bottom of the screen.
2. [Analog Tester]F3 Displays the Setup Common Parameter(Analog) screen.
[AF Measure]F3 Displays the AF Measure function keys at F7 to F12.
4, [AF Measure]F7 Displays the AF Measure {Analog) screen.

Measure : Single fE Osc. |
<{ AF Measure (Analog) >> Storage : Normal e
AF 0sc.! i
6F Level/Distortion 2ignal
Level & O0sc.l
2.1223Y rms vl Relative
—, = Relative Distortion _ On !
Range : 30V 2. 107 !
HPF : OFf . Frequency 6F Osc.1 :
LPF : OFF g4Q1 .33H F . |
Filter : Off !
A Osc.i
| evel
- |
iF Osc.1 gE
off |
AF 0sc.l =1
Freq. 10008 Level 100.0 wV Back |
A Osc.? Soreen :
Fredq. 1000 ,8Hz Level Off
1 :
L?F Level fF 0sc. | |Main Fue ‘
On

Fig. 4-13 AF Measure (Analog) screen
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* Main-function keys:
{AF Level]F1

[AF Osc.JF5

+ AF Level function keys:
st page
[Adjust Range]E7

[Set Relative]F8

{HPFIFS

[LPEIF10

[Filter]F11

[Back Screen]f'12

2nd page

{Range Up]F7

[Range DownlF8

[Storage Mode}F9
[Normal]F7
[Average]F3
[Average Count]F9

[returniF12

{AF Level UnitiFi0

[Distortion Unit]F11

[Back Screen]Fi2
4-38

Displays the AF Level function keys on F7 1o FI12.
(The same as the AF Level menu of the RX Measure screen.)

Displays the AF Osc. function keys on F7 to F12.
(The same as the AF Osc. menu of the TX Measure screen.)

Sets the measurement AF level ranges to the status appropriate for the measurement

signals.

Displays the relative value with the reference value that is the set value when this key is

pressed.

Selects the HPF of 400 Hz, 300 Hz. 50 Hz, or Off.
Initial value: Off

Note :  The HPF of 400 Hz is the filter for tone signal rejection.

Selects the LPF of 3 kHz, 15 kHz, or Off.

Initial value: Off

Selects the estimation fiiter of ITU-T P.53, C-MESSAGE, 6kHz BPF, or Off.
Initial value: Off

Returns to the Setup Common Parameter(Analog) screen.

Up the measurement range of the AF level meter.

Down the measurement range of the AF level meter.

Dispiays the Storage Mode menu for all the measured results on the screen.
Sets normal mode. {Initial value)
Sets average mode.

Sets number of Averaging processings.
2 < Set value < 9999 '
Initial vaiue: 10

{In the average mode, the measurement is of single mode, which dispiays the
averaged results in each measurement, and stops measurement when the Average

Count reached.)
Note that the Power Meter has not the average mode.

Returns o the AF Level menu.

Selects the unit of the AF Level measurement value of dBm (valid for 600 £ of input

impedance) or V.
Initial value: V

When the 100 kQ of Impedance of AF Level Input is set on the Setup Comimon

Parameter( Analog) screen, this menu is not displaved.
Selects the anit of the distortion measurement value of dB or %.
Initial value: %

Returns to the Setup Common Parameter{Analog) screen.
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* AF Osc. function key:
1st page Sets AF Osc. 1, independently from AF Osc. 2.
[AF Osc.1 Signal]lF7 Selects AF-Osc. 1 signal type of Tone, Noise(ITU-T G.227), or Noise{White).

~ When Noise is set. displays “Noise({ $Noise type})” at the frequency display area.

Initial value: Tone

[AF Osc.i Lvl Relative On Off]F2
Displays the relative value with the reference value that is the set value when this key is
pressed.
Initial value: Off

[AF Osc.} FrequencyF9 Sets AF Osc.1 frequency.
Range: 20.0 Hz < Set value <20 000.0 Hz, 0.1 Hz step
Inmitial value: 1 000.0 Hz
(When setting the same frequency as AF Osc.2. the AF Osc. output level becomes the
sum of the set values.)

[AF Osc.1 LevelF10 Sets AF Osc.1 output level,
Ininal value: 100.0 mV

When 600 £ 1s set for Impedance of AF level output on the Setup Common Parameter
screen:
« For Tone of signal type
0.400 V< Set value £ 3.000 V, 0.001 V Step
40.0 mV< Set value £400.0 mV, 0.1 mV Step
4.00 mV< Set value £40.00 mV, 0.0] mV Step
0.010 mV< Set value £4.000 mV. 0.061 mV Step
= For Noise of signal type
0.150 V< Set value € 1.300 'V, 0.001 V Step
13.0 mV< Set value £ 150.0 mV, 8.1 mV Step
1.50 mV<«< Set value £ 15.00 mV, 6.01 mV Step
0.010 mV< Set value £ 1.500 mV, 0.001 mV Step

When 50 £ 1s set for Impedance of AF level output on the Setup Common Parameter
screen:
+ For Tone of signal type
40.0 mV< Set value < 300.0 mV, 0.1 mV Step
4.00 mV< Set value £40.00 mV, 0.01 mV Step
0.010 mV< Set value £4.000 mV., 0.001 mV Step
* For Noise of signal type
150 mV< Set value = 150.0 mV, 0.1 mV Step
1.50 mV< Set value = [5.00 mV, 0.0 mV Step
0.010 mV< Set value £ 1.500 mV. 0.001 mV Step

[AF Osc.l On OIfjFii Turns on/off the AF-Ose. 1 output level.
When off. displays “Off” at the level display area.
(When off. the [AF Osc.1 Level]F10 key disappears, and level cannot be set.)
Injtial value: On

[Back Screen]¥i2 Returns to the Setup Common Parameter(Analog) screen.
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2nd page Sets AF Osc. 2. independently from AF Osc. 1.

[AF Osc.2 Signal]F7 Selects AF-Osc. 2 signal type of Tone, Noise(ITU-T G.227), or Noise(White},
" When Noise is set, displays “Noise{{$Noise type})” at the frequency display area.

Initial value: Tone

[AF Osc.2 Lvl Relative On Off]F8
Displays the relative value with the reference value that is the set vaiue when this key is
pressed.
Initial value: Off
IAF Osc.2 Frequency]F9 Sets AF Osc.2 frequency.
Range: 20.0 Hz < Set value < 20 000.0 Hz, 0.1 Hz step
Initial value: 1 000.0 Hz
(When setting the same frequency as AF Osc.1, the AF Osc. output level becomes the
sum of the set values.)

[AF Osc.2 Level]F10 Sets AF Osc.2 output level.
Initial value: 100.0 mV

When 600 £ is set for Impedance of AF level output on the Setup Common Parameter
screen:
= For Tone of signal type
. 0.400 V< Set value £ 3.000 V, 0.001 V Siep
40.0 mV< Set value £ 400.0 mV. 0.1 mV Step
4.00 mV< Set value £40.00 mV. 0.01 mV Step
0.010 mV< Set value £4.000 mV, 0.001 mV Step
* For Noise of signal type
0.150 V< Set value £ 1.560 vV, 0.001 V Step
15.0 mV< Set value £ 150.0 mV, 0.1 mV Step
1.50 mV< Set valee < 15.00 mV, 0.01 mV Step
(1.010 mV< Set value £ 1.300 mV, 0.001 mV Step

When 50 € is set for Impedance of AF level cutput on the Setup Common Parameter
screen:
« For Tone of signal type

40.0 mV< Set vajue < 300.0 mV, 0.1 mV Step

4.00 mV< Set value £ 40.00 mV, 0.01 mV Step

0.010 mV< Set value < 4.000 mV, 8.001 mV Step

= For Tone of signal type
15.0 mV< Set value £ 150.0 mV, 6.1 mV Step
1.50 mV< Set value £ 1500 mV, 0.08]1 mV Step
0.010 mV< Set value £ 1.500 mV, 0.001 mV Step

[AF Osc.2 On OffF11 Turns on/off the AF-Osc. 2 output level.
When off, displays “off” at the level display area.
{When off. the [AF Osc.2 LevellF10 key disappears, and level cannot be set.)

[Back Screen]F1i2 Returns to the Setup Common Parameter( Analeg) screen.
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4.7 Saving and recalling parameter data:
Save Parameter screen, Recall Parameter screen

Display the Save Parameter and Recall Parameter screens according to the following steps to save or recall parameters set
tor the AF Measurement.

Step key operation Description

1. [Main Func on off]F6 Sets the Main Func on.

The first page of the Main Menu appears at the bottom of the screen.
2. [Recall]F4 Sets Recall Parameter mode.

The Recall Parameter screen appears.

The Recall function key menu appears on ¥7 to F12.
2 [Savells Sets Save Parameter mode.

The Save Parameter screen appears.The Save function key menu appears

on F7toF12.
Feca L
< Recall Parameter >»
Ho.  Mawe Date Time Fecall file PFEVIOUE
ANALOGD®.  OB~12-13 23:46: Directory  : Arelog Tester =
2] Fecall Tiewm @ Parameier
07 RNALOGEZ  20-12-12 22:49:50 izplay Dir,
a2 fMext Page
24
85 .
a5 File Mo.
av FD Information
a8 Volume Label ;1 okmiciokion
o Urused Area @ 14382320byies
16 Total Ares @ 1474560butes
11
1z
13
14
15
16
17
18
1 i Z
1 : I
Main Func
Ol"i

Fig. 4-14 Recall Parameter Screen
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Save
<4 Save Parameter >
No.  Nare Date Time Save file Frevious
SRR e R oy | Directory  : fAnalog Tester i
File name  : ANRLOGES
97 AHALOGEE  96-12-13  23:49:50 Display Dir,
3 Mext Page
&
o5 ¥
oh File Ho.
o7 FO Information
g o lume Label 1 sokkiomkon m
e Unussd Area o 1408326bvies File Name
19 Total Areg . 1474506bvies
12
13 rite
14 Frotect
15
15
7
18
15 B : I
n
Main Fure
an

Fig. 4-15 Save Parameter Screen

+ Floppy disk to be used:
For saving and loading parameters and data. use the floppy disk described in Section 3. When the floppy disk
is required to be formatted, use the File Operation screen in Paragraph 4.9.

» Notes when displaying the Save Parameter screen and Recall Parameter screen:
Before pressing the [Save]F5 or [Recall]F4 function key, insert a floppy disk(FFD} in the FD driver of the
MSSE06A. Then press the key, The MS8606A automatically starts the FD-driver operation,

= Screer display and function key display:
Pressing the [Save]F5 or [Recall}F4 function key changes enly the display of the F7 to F12 function keys.

The screens (Figs. 4-14, 4-15) appear when the [Display Dir./Next Page] F8 key is pressed to display the
contents of the FD. These screens also display the function keys used to select any directory and any file.
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« Information to be saved and recatled:
The [Save] and [Recall] keys on the main function keys saves and recalls ail the measurement parameters.
« Function keys.on the Recall Parameter screen
Main, function key: None

Recall function keys:

[Display Dir.]F8: Accesses the floppy disk and displays the directory of the parameter data file.
The lower-order Recall menu appears.

*# | st pagews

[Previous PagelF7: Displays the previous page of the directory.
[Display Dir./Next Page|F8: Accesses the floppy disk and displays the next page of the directory.
iFile No.JF9: Opens the window for entering the recatl position (number) of the setup
parameter data file.
{10 99, Resolution: 1, Initial value: 0O

#* Ind page #%
[Select Display Mede[t7: Displays the Display Mode menu to select a display mode.

{WidelF7: Displays file numbers in ascending order from 0 regardless of

whether all files are saved.

[Narrow]F8: Skips the numbers of files not saved and displays only the
numbers of saved files in ascending order.

[return]F12: Returns to the previous menu.

[File No.JFS: Opens the window for entering the recall positicn (number) of the setup
f=1
parameter file.
01099, Resclution: 1,  Initial value: {0

[return]F12: Returas 10 the previous menu.
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= Function keys on the Save Parameter screen

Main function key: None

Save function keys:

{Display Dir.JF8: Accesses the floppy disk and displays the directory of the parameter data file.

The low-order Save menu appears,

[Previous Page]F7:
IDisplay Dir./Next Page]F8:

[File No.JF9:

[File NamelF10:

[Write ProtectF11:

Displays the previous page of the directory.
Accesses the floppy disk and disptays the next page of the directory.

Opens the window for entering the save position (number) of the setup
parameter data file.
01099, Resoluation: 1, Initial vaiue: O

Opens the window for entering the name of the parameter data file to be
saved.

The data file name consists of up to eight characters.

Write-proiects the specified parameter data file, _

An asterisk (¥} 1s displayed at the end of the name of the write-protected
file.

I the specified parameter data file is already write-protected, this key
cancels wrife protect.

Note: This function can only be executed through panel
operation.

[File No.]F9: _ Opens the window for entering the save position {number) of the setup

parameter data file.

0tc 99, Resolution: 1, Inital value: O

[return]F12: Returns to the previous menu,
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+ Saving parameters and data

This paragraph describes how fo save the measurement parameters of the AF Measurement to a floppy disk.

Step

key operation

Description

1.

{Main Func on offiF6

[Save] F5

{Display Dir./Next Page]F8
{File Name]F10

Cursor | o~ Jand [ ~~]
{Write Protect] F11

{File No.] F9

{Set]

SAVE? Yes No

Insert a saving floppy disk(FD) into the FD driver on the bottom left of the
MS58606A.

Sets Main Func to on. The Main Menu 1st page is displayed on the screen
bottom.

Changes to Save Parameter mode.

Displays the Save function keys 1n F7 to F12, and then moves to the Save
screen for parameter and data.

Searches the FD for parameter and data files, and displays themn on the screen.
Displays existing files to check the number of the file to be saved. -

Sets the file name used for save within 8 alphanumeric characters if
necessary. '

Check the number of the file to be saved and the file status (whether the file exists and
whether the file is write-enabled).

To write-enable the file, proceed to Steps 7a and later. Otherwise, proceed o Step 8.
Select the file to be write-enabled.

Write-enables the file for over-writing.

Specify the number of the file to be saved.

Saves the file.

Opens SAVE confirmation window. Select YES.

www.valuetronics.com
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« Write-protecting or write-enabling the file to be saved

This paragraph describes how to write-protect or write-enable the file containing data in the Save screen.

Step key operation

Description

1.

2. [Display Dir./Next Page|F8
Cuarsor{ o~ J. [ ~~]
4. [Write ProtectiF11l

w

Execute the Steps 1 to 3 of the saving procedure in the previous paragraph to
display the Save menu.

Displays the existing files, Check the number of the file to be saved.
Select the file to be write-enabled.

Write-protects or write-enables the file to be saved.
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» Recalling parameters and data

This paragraph describes how to recall AF measurement parameters from the floppy disk.

Step key cperation Description
1. Insert a recall floppy disk{FD) into the FD driver at the bottom left of the
MSB606A.
2. {Main Func on offiF6 Sets Main Func to on. Displays Main Menu 1st page on the screen boitom.
3. iRecall]E3 - Changes to Recall Parameter mode. Displays the Recall function keys in F7

to F12, and moves to the Recall screen for parameter and data.
Searches the FD for parameter and dara files, and displays them on the screen,
4. IDisplay Dir/Next Page]F8  Displays the directory containing the file to be recalled. Check the file to be

recaltled.
5. Cursor[ o~ ][~ Select the file 1o be recalled.
. [File No.JFG Sets the number of any file to be recalled.
{The file to be recalled can be specified by the file number, too.)
7. [Set} Confirms the file to be recalled.
8. RECALIL? Yes No Opens RECALL confirmation window. Select YES.

The MS8606A reads the specified file. Then, returns 1o the previous screen,
autornatically.
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e Changing the recall-file display formag WIDE/NARROW)
This paragraph describes how to change the recall-file display formatf WIDE/NARROW).

Step

key operation

Description

1.

o s Wb

Next Menu | .~ |
[Select Display Mode]F7
[Wide]F7 or [Narrow]F8
[return]F12

Execute the Steps 1 to 3 of the recalling procedure in the previous paragraph
to display the recalled file.

Displays the second page of the function keys.
Displays the file display format selection menu.
Specify the display format.

Returns to the previous menu.
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4.8 Operating the file: File Operation screen

To access the floppy disk and display the parameter file directory, delete or write-protect the parameter file, and initialize

the floppy disk; display the File Operation screen according to the following steps.

Note: This function can only be executed through panel operation.

Step key operation Description

1. [Main Func on off]lF6 Sets the Main Func on.
The Matn Menu 1st page appears at the bottom of the screen

Next Menu | « | Displays the second page of the Main Menu.

2. {File Operation|F4 Sets File Operation mode.
The File Operation screen appears.
The File function key menu appears on F7 to F12.

Fite
(< File Operation >»
MName Date Time Directory Pr§v1?u5
. 5861 ANALOG\PERAM 20
ANALOGOZ.FO2  O96~12-13 14550
ANALOGEE,POE 96-12-12 Z23:46:26 Dizplay Dir.
SHext Page
FO Information
Volume Labesl o oiiokasionk
Unused Area @ 13681488byies Write
Total Area  : 1474568byvies Protect

L]
[ —
b N
e gt
g (B
b o+
{n

Main Func
S En

Fig. 4-16 File Operation Screen
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« Functions kevs on the File Operation screen

Main function key: None

Function keys: 2 pages. Use the Next Menu | .. | key to scroll to the next page.

#% 15t page #*
{Previous PagelF7:
[Display Dir./Next PagelF8:

[Write Protect]F10:

[Delete File]Fi1:

** 2nd page #*

[FormatiF7:
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Displays the previous page of the directory.
Accesses the floppy disk and dispiays the next page of the directory.

Write-protects the specified parameter data file.

An asterisk {*) is displayed at the end of the name of the write-protected file.
If the specified parameter data file is already protected, write protect can be
canceled by pressing this key.

Note: This function can only be executed through panei operation.

Opens the window for entering the position (number) of the parameter data file
10 be deleted.

Setup range: 0 to 99 (integer)

Initial value: O

Initializes the floppy disk to the specified sype. The initialization format is MS-
DOS 1.44 MB or 720 kB.

Note: The format is MS-DOS 1.44 MB or 720 kB.
Use the 2D or 2DD type of 3.5-inch floppy disk.




* Disp

laying files

This paragraph describes how to display the files in FD.

Step

1.

o

key operation Dascription

Insert a floppy disk{FD) into the FD driver at the bottom left of the
MSE606A.

[Main Func on off[F6 Turn the Main Func on to display the first page of the Main Menu at the
bottom of the screen.

Next Menu | < ] Digplays the second page of the Main Menu.

[File Operation]F4 Moves to the File Operation screen. Accesses the FD to display the root
directory.

Cursor [ o~ ][ ~~] Specify the directory to be required.

[Set] or [Enter] Moves to the specified directory to display its contents.

Repeat the Steps 5 and 6 above to display the required directory.

* Write

Note: The sub-directories and file name under the selected directory are displayed in the frame on the
teft of the screen.
For directories, only their names are displayed in the "Name® field.
Forfiles, Name/Date/Time are dispiayed.
The Directory field at the upper right of the screen displays the layer and location of the selected
directory.

-enabling/write-protecting files

This paragraph describes how to change the file write mode between the write-protected and write-enabled modes.

Step

key operation Description

1.
2.
3.

Select the directory of the desired file by the displaying-file procedure above.
Cursor [ o~ I~ Specify the file.

[Write Protect]F10 Changes the file write mode.

*» Deleting files

This paragraph describes how to delete the parameter/data files.

Step

key oparation Description

1.

2
3.
4

Select the directory of the desired file by the displaying-file procedure above.

Carsor [ o~ ]| ~~] Specify the file.
[Delete Fitle]F11 Opens the confirmation window,
DELETE FILE? Yes No Select Yes or No, "Yes” deletes the specified file

Note: Once a file is deleted, it cannot be restored.
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o Initializing(formatting) floppy disk

This paragraph describes how to initialize 2 floppy disk.

Step

key operation

Description

1.

o v~ W

Next Menu [ o~ ]
[Format]F7
FORMAT DISK? Yes No

Next Menu [ o~ 1

Insert a loppy disk(FD} into the FD driver at the lower left of the MS8606A.
The acceptable FD is the 2HD(1.44 M-bytes) or 2DD(72( k-bytes) type.
Set File Operation mode, as described previously.

Displays the second page of the function keys.

Specifies initialization.

The window confirming FORMAT DISK appears on the screen. Select Yes.

Returns to the first page of the function keys.
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4.9 Screen hard copy ... Copy

The copy function transfers a screen display to the printer or floppy disk. Specify a transfer destination and mode on the
Instrument Setup screen. Press the Copy key on the front panel to activate the Copy function. While the Copy function s

operating. operations (including remote control) such as measurement or internal setting are disabled.

{1) Transfer to the printer

If Hard Copy is set to the Gutput Device Printer (Paraliel) on the Instrument Setup screen, screen display can be printed via
the Parallel interface on the rear panel. Printers using the ESC/P command system can be used.

(2) Transfer to the floppy disk

If Hard Copy is set to File on the Instrument Setup screen, the floppy disk driver on the front panel can be used to store data
displayed on the screen in the floppy disk. Paragraph 4.9 describes the floppy disks that can be used. Data created on the
floppy disk is the image file of the monochrome BMP data format. While the Copy is being executed, the name of the
created file "RCA_*** BMP" is displayed on the bottom of the screen (*** is a number beginning with 000}

(Reference) Number of storable BMP files
2DD (720K bytes): Upto 18
2HD (1.44M bytes): Upto 37
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4.10 Settings relating to remote control and panel key control

1. Remote control interfaces

~ The remote control inferfaces of the MS8606A are classified into the GPIB interface and seral mnterface (R5-232C
interface). Select an interface used on the Instrument Setup screen {see paragraph 4.3.5).
2. Remote control and panel control keys

The keys and lamps described in this section are assigned on the front panef as exclusive keys and lamps.

1y REMOTE lamp and LOCAL key

The REMOTE lamp indicates that the MS8606A is controlled remotely using the GPIB interface or RS-232C
interface. When the MS8G06A is controlled remotely from an external controller via the GPIB interface or RS-
232C interface. the REMOTE lamp lights. While the REMOTE lamp is on, key entry and rotary encoder entry
from the front panel are disabled. The LOCAL key is used to cancel the remote control status of the GPIB interface
or RS-232C interface. When the LOCAL key is pressed, the REMOTE lamp goes off and key entry and rotary

encoder entry from the front panel are enabled.

2y PANEL LOCK key
The PANEL LOCK key is used to enable and disable key entry and rotary encoder entry from the front panel. Use
the PANEL LOCK key to prevent an incorrect operation on the front panel for automatic measurement or status
holding. When the panel is locked, the green lamp on the PANEL LOCK key lights.
3. Remote control siatus
I the MSR606A is controlied remotely, the REMOTE lamp on the left of the front panel lights. While the REMOTE lamp

is on, key entry and rotary encoder entry from the front panel are disabled. To change from the remote control status to the

front panel entry status, execute the following steps:

1) Hait the remote control.

2) If the REMOTE lamp is on, press the LOCAL key to cancel the REMOTE status.
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SECTION 5
PERFORMANCE TESTS

This section lists the equipment used in performing the MS8606A performance tests, and explains the setup and the

performance test items.
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5.1 Regqguirement for Performance Tests

The performance tests are carried out as a part of preventive maintenance to prevent deterioration of option 01 AF

measurement of the MS8606A.

Use the performance test procedures during acceptance inspection, periodic inspection, and after repair of option 01

analog measurement of the MS8606A. Do the important parts of preventive maintenance periodicatly, This secticn

explains the following test procedures:

» AF oscillator

Output level accuracy and waveform distortion

« RF analyzer
Power meter (wide-band)
FM demodulation deviation accuracy
FM demodulating frequency characteristics
Demodulation residual FM
FM demodulation distortion
#M demodulation deviation accuracy
Demodulation residual M
FM demodulation output frequency characteristics

FM demodulation output distortion

* Audio analyzer
Evaluation filter characteristics
AF level measurement accuracy

Distortion rate measurement accuracy

For important evaluation items, execute the performance tests at regular intervals for preventive maintenance, The

performance should be inspected regularly once or twice a year.

If the specifications are not met in the performance tests, please contact the Service Department of Anritsu Corporation.
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5.2 Instruments Required for Performance Test

The instruments required for performance tests are shown below.

Instruments Required for Performance Test

Recommended
Check item Measuring instrument instrument name R:::f:(‘ﬁ
{model name) paragrap
= Qutput fevel accuracy and AF level meter and
2 | waveform distortion AF distortion rate meter 8903B(HP) 3321
=
Signal generator MG3633A
Power meter (wide-band) Fixed attenuator MP721B 5331
Power meter and sensor MLA4803A, MA46G1IA
FM demodulation deviation Signal generator MG3633A 5339
accuracy Spectrum analyzer MS260ZA T
S Signal generator MG3633A
fxr‘igzﬁfgi““c frequency Modulation analyzer MS616B 5333
. AF oscillator and AF level meter 8903B(HP)
- Demodulation residuai FM Signal generator MG3633A 5334
= o Signal generator  MG3633A
z , ‘ ge 5335
= FM demodulation distortion AF oscillator R903B(HP)
o
" o Signal generator MG3633A
i\gudrzgc}duiaﬁzon deviation Spectrum analyzer MS2602A 5336
y AF oscillator 8903B(HP)
Demodulation residual gM Signal generator MG3633A 53379
. Signal generator MG3633A
i’t& d:“;idgll_]ligz O.ustggf Moduiation analyzer MS616B 3338
quency ensUCs | AR oscitlator and AF level meter 8903B(HP)
. Signal generator n
= ; teftal 33/ -
g?i;;:;:}‘sdmm{m output AF oscillator and 391(()33’%86(};?) 5.3.3.9
AF distortion rate meter
| Evaluation filter characteristics AF oscillator 8903B(HPY 5341
% ;; AF level measurement accuracy AF osciliator 2003B(HP) 5342
& | Distortion rate measurement | g ccijjaior and AF level meer 8903B(HP) 5343
accuracy

wwWwEvaltretromesscom




5.3 Performance Test

Do not start the performance tests until the equipment to be tested and the measuring instruments have warmed up for at
least 30 minutes and option 01 analog measurement of the MS8606A is completely stabilized. Keep AC supply voltage
fluctuations, noise, vibration, dust, humidity and other factor which could affect results to a minimum,

5.3.1 AF oscillator

5.3.1.1 Quiput level accuracy and waveform distortion
(1) Specifications

Accuracy™*: Unbalanced output: £0.5 dB
Floating output: 12 dB (frequency : 1 kHz, output level = I mV)
Unbalanced output: +1 dB (20 Hz < frequency < 20 kHz, output level 2 1 mV)
Measured at < 30 kiz bandwidth

Waveform distortion: < -30 dBc (frequency : 1 kHz, output level : 1 V)
< -45 dBc ( 20 Hz < frequency < 20 kHz, cutput level : 1 V)
Measured at < 30 kHz bandwidth

(2) Test instrument

» AF level meter and AF distortion rate meter: 8903B

(3) Note on test
+ Set the bandwidth of the AF level meter and AF distortion rate meter to less than 30 kHz.

{4) Setup
MSB60BA
ey E i o= C"@B@
"‘_'_ . §
bt = @; &f@ i AF level meter
2 o| soco: o | AF distortion
- ®l 5828 rate meter
oo oooo @
| ST G‘,, ® “_Q‘., 63;‘; AAF (INPUT

AF Output
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{5) Test procedures

Step

Procedure

Qutput level accuracy

1.
2.

Set the AF level output impedance on the Setup Common Parameter screen.
Set the MSB606A to TX Measure (Analog) mode.

Specify AF OSC.1:Tone and the AF frequency for the MS8606A.
(If AF OSC.2 is ON. set it tv OFF)

Set the AF ievel of AF OSC.T and réad the value indicated on the AF level meter,
Change the AF level of AF OSC.1 in accordance with the table below, and repeat the measurement.

Output ievel accuracy of AF oscillator
AF leve! set value (V) 0.001 | 001 01 0.3 1 3
Level measured value (V)

(AF levet output Impedance=600£)

Waveform distortion

1.
2.

Set the MSB606A to TX Measure (Analog) mode.

Specify OSC.1:Tone. Level=1V, and AF Frequency for the MS8600A.
(If AF OSC.2 is ON, set it to OFF )

Read the value indicated on the AF distortion rate meter.

Change the AF frequency of MS8606A AF OSC.!1 in accordance with the table below, and repeat the
measurement.
Waveform distortion of AF oscillator

AF Frequency(kHz) 0.02 | 03 1 3 10 20
Waveform distortion (dB)
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5.3.2 RF analyzer
5.3.2.1 Power meter (wide-band)
{1} Specifications
Frequency range: 300 kHz to 3 GHz

Accuracy: +10% after zero-point calibration

{2} Test instruments

« Signal generator: MG3633A
= Fixed attenuator: MP721B
» Power meter and sensor; MILA4B03A and MA460LA

(3) Notes on test
« Calibrate the power meter and power sensor properly before performing a test.
= If the measurement frequency is changed, also correct the calibration coefficient of the power sensor.

= Use the 6 dB attenuator to improve the impedance of the signal source.

(4) Setup
MS8B06A
10MHZz Reference =
Buffered Cut i
]
3
&
&a
Signal generator ‘ -
oo @
10MHz 2TD MGRE33A L —
REF fnput -

RF QUTPUT

Power meter

ML4ABO3A
*1 g
(emp | H

MP721B MA4601A
Power Sensor

*1{ The 6 dB attenuator is used fo improve the impedance of the signal source.
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{5) Test procedures

Siep

Procedure

1.

N AW

o

10.

Set the MSR606A input connector to Main on the Instrument Setup screen.

Specify Power Measure Method=Power Meter and TX Power Measure Range=+10.0 dBm on the Setup

TX Measure Parameter (Analog) screen.

Set the MSB606A to TX Measure (Analog) mode.

Execute Power Meter Zero Set of the RF Level/Power function.
Specify the RF frequency of the MSRGUOA.

Specify the RF frequency of the signal generator.

Connect the cutput of the signal generator to the power sensor and calibrate the output level of the signal

generator so that the value indicated on the power meter becomes +10.6 dBm.
Reconnect the output of the signal generator to the Main input connector of the MS8606A.
After executing Adjust Range, read the RF Power value indicated on the MS8606A.

Change the RF frequency of the MS8606A in accordance with the table below. and repeat the

measurement {steps 3 to 9).

RF analyzer power meter (wide-band) accuracy

RF Frequency{MHz) | 0.3 1 10 100 | 300 | 1000 | 1500 | 2060 | 2700

RF Power{dBm)

{Input + 10.0 dBm)
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5.3.2.2 FM demodulation deviation accuracy
{1) Specifications

Accuracy: - 1% of indicated value -+ resideal FM (Demodulation frequency : T kHz)

(2} Testinstrumenis

o Signal generator: MG3633A
* Spectrum analyzern: MS2602A
» AF oscillator: 89038

(3} Notes on test
= Calibrating FM deviation of signal generator

The figure below shows the relationship among modulation exponent x, carrier element JO(x), and first sideband
wave element J1¢x) of the FM-modulated signal. The relationship among modulation exponent x, F'M deviation
fd, and modulating frequency fp can be represented by fd = fp*x. Therefore, when the modulating frequency is
kHz, the FM deviations listed in the table below make carrier element jo{x) zero. The table below lists the

residuals of the carrier erasing elements and calibration accuracies of the FM deviations.

FM deviations to be calibrated and calibration accuracies for modulating frequency of 1 kHz

Jo(x)=0{W=0) count Erasing element residual
and FM deviation to
be calibrated Calibration accuracy = 20.2% | Cafibration accuracy =+0.5% | Calibration accuracy = 1%
CW=0 (1st time}) -52dB -43.6dB -38.1dB
2.40484kHz (0.00250) (0.00663) {0.0124)
CW=0 (2nd time) -48.6dB -40.6dB -34.6dB
5.52009kHz {0.00374} (0.00937) (0.0187)
CW=0 (31rd time) -46.64B -38.6dB -32.7dB
8.6535kHz (0.00468) (0.0T17) (0.0233)
CWe) (4th time) -45 8dB -37.2dB -31.3dB
11.7915kHz (0.0515) (0.0138) (0.0271)
CW=0 (5th time) ~44.2dB -36.3dB -30.3dB
14.9301kHz - (0.0615) {0.0154) {0.0306)
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JO(X)=0 J1X)=0 | Jop=J1(X)
1.0 N\ Jo(x): Carrier 1 X= 1.4347
2 | X= 2.40484
0.8 4 3 X= 3.8317
4 | X= 55201
0.8 - 5 X= 7.0156
' 6 | X= 8.6535
0.7 7 7 X=10.1735
8 | X=11.7915
0.6 4 9 X=13.3237
0.5 4 J1{x}: First sideband wave 10| X=14.9301
z &
704 -
0.3 ~
0.2 A
@ @
0.1 @ ®
0 T e A —5— 5 5 o
0 1 2 3 4 5 7 8 g 10 11 12 13 14 115 18
Modulation exponent x
{4) Setup
MSBB06A
AF oscillator @f sli EXSAREIN=
| : @ o |Fa®
i g oégg“ =
G ooy
oo
AF QUTPUT g cone |
i
= @0 &: O J\
A -
Signai generator : Main
{nput
FM INPUT (4 (= m oo ‘
RF QUTPUT ;
j P
3 Spectrum analyzer
i
| 1 b RF INPUT
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(5) Test procedures

Step Procedure
1. Set the MS8606A input connector to Main on the Instrument Setup screen.
2. Set the MSB606A to TX Measure (Analog) mode.
3. Specify the RF frequency of the MS86J0A.
4, Specify Demod.=FM, HPF=300 Hz, and LPF=3 kHz with the Deviation function of the MS8606A.
5. Specify Level=10 mV and Freg=1 kHz for the AF oscillator.
8. Set the output ievel to 0 dBm. RF frequency. external FM, and FM deviation to 3 kHz for the signal
generator.
7. Increase the AF level of the AF oscillator gradually. At this time, fix the AF level of the AF oscillator at

the location where the carrier element of the waveform (FM modulation wave) observed by the spectrum

analyzer is erased first.
8. Reconnect the output of the signal generator to the Main input connector of the MS8606A.
8. Read the deviation value indicated on the MSR606A.

FM demodulation deviation accuracy of RF analyzer

FM deviation calibrated vaiue (kHz)

FM demodulation deviation (kHz)
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5.3.2.3 FM demodulating frequency characteristics
(1) Specifications
Demodulation frequency range: 20 Hz to 20 kHz

Frequency characteristics: +0.5 dB (Refered to demodulation frequency : 1 kHz as reference)

{2y Test mstruments

» Signal generator: MG3633A
» Modulation analyzer: MS616B8
+ AF oscillator and AF leve] meter: 8903B

(3} Note on test

= Set the demoduiation band of the modulation analyzer from less than 20 Hz to more than 200 kHz.

(4) Setup
MS8606A
= N
Signat generator e = @
NN
E 3| 2352
FM INPUT 4 °| 5552 J
RF OUTPUT g | T
”:GF o6
. . t Input
Modulation AF oscillator 3
analyzer AF level meter ;
|
i
3 3 i
RE INPUT | AF QUTPUT AF QUTPUT | AFINPUT |
|
Demodulation output ]
3 H
E i
b i
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{5) Test procedures

Step Procedure
1. Set the MSR&A06A input connector to Main on the Instrument Setup screen.
2. Set the MSB606A to TX Measure (Analog) mode.
3. Specify the RF frequency of the MS8606A.
4, Specify Demod =FM, HPE=OFF. and LPF=0FF with the Deviation function of the MS8606A.
5. Specify Freq=1 kHz for the AF oscillator.
6. Set the output level to 0 dBm, RF frequency, external FM, and FM deviation to 20 kHz for the signal
generator.
7. Adjust the AF oscillator level so that the deviation value indicated on the modulation analyzer becomes 5

kHz. Specify the value indicated on the AF level meter (demodulation cutput of the modulation analyzer)
at this time 1o AFC.

8. Reconnect the output of the signal generator to the Main input connector of the MS8606A.
9. Read the AF level value indicated on the MS8600A.

10. Specify Freq=20 Hz for the AF oscillator.

11. Recennect the output of the signal generator to RF INPUT of the modulation analyzer.

12. Adjust the AF oscillator level so that the deviation value indicated on the modulation analyzer becorhes 5
kHz. At this nime. adiust the AF oscillator level so that the value indicated on the AF level meter
{demodulation cutput of the modulation analyzer) becomes AF{( obtained in step 7.

18. Reconnect the output of the signal genefator to the Main input connector of the MS8606A.
14. Read the level value indicated on the MSBGO6A.

15. Change the frequency of the AF oscillator in accordance with the table below, and measure deviations
against the AF level at t kHz (steps 11 to 14}
FM demodulating frequency characteristics of RF anatyzer
Modulating frequency (kHz)}: 0.02 | 0.3 1 3 10 20
Deviation (dB) 0.0
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5.3.2.4 Demodulation residual FM

(1) Specifications

Residual FM:

& Hz rms (demodulation Band : 0.3t 3 kHz)

(2) Testinstrument

» Signal generator:

(3) Setup

MG3633A

MSB606A

Signal generator

i
: l
i
i i
- %

e}
=]
=]
0]
i)
&

RF QUTPUT

q
i

h
B
o
&}
B
5
B
2

=
i

{4} Test procedures

Step

Procedure

1.

2
3.
4

o

Set the MS8606A input connector to Main on the Instrument Sefup screen.
Set the MS8606A to TX Measure (Analog) mode.
Specify the RE frequency of the MS8606A.

Specify Demod.=FM, Det mode=rms, HPF=300 Hz, and LPF=3 kHz with the Deviation function of the
MS8606A. ‘

Set the output level to 0 dBm and RF frequency for the signal generator,
Read the deviation value (demodulation residual FM) indicated on the MS8606A.

Demodulation residual FM of BF analyzer

Demodulation residual FM (Hz rms) 1 |
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5.3.2.5 F£M demodulation distortion

(1) Specifications

Demodulation distortion: 0.30% (Demodulation frequency : | kHz, frequency deviation:5 kHz,

demodulation band : 0.3 to 3 kHz)

(2) Testinstruments

+ Signal generator: MG3633A
« AF oscillator: 89038
(3} Setup
MS8606A
AF oscillator ol Fasl fm
a| 2= 2=
[ ] &=
ot to BB
o 5928 o)
ooy
AF OQUTPUT B ooodEr
0o Do @
S 85 0; O
A
Signal generator Main
input
FM INPUT
RF QUTPUT
I
!

{4} Test procedures

Step

Procedure

1.

S T

=

Set the MS8606A input connector to Main on the Instrument Setup screen,

Set the MS8606A to TX Measure {Analog) mode.

Specify the RF frequency of the MSR606A.

Specify Demod.=FM, HPF=300 Hz, and LPF=3 kHz with the Deviation function of the MS8606A.
Specify Freg=1 kHz for the AF oscillator.

Set the cutput levei to G dBm, RF frequency, external FM, and FM deviation to 20 kHz for the signal

generator.
Adjust the AF oscillator level so that the Deviation value indicated on the MSB606A becomes 3 kHz.
Read the Distortion value indicated on the MS8600A.

FM demodulation distortion of RF analyzer

; FM demodulation distortion (%)
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5.3.2.6 oM demodulation deviation accuracy
{1} Specifications

Accuracy: 1% of indicated value + residual eM {Demodulation frequency : 1 kHz)

{2) Testinstruments

« Signal generator: MG3633A
+ Spectrum analyzer: MS2602A
.+ AF oscillator: 8903B

{3) Notes on test

» Calibrating ¢M deviation of signal generator
The figure below shows the relationship among phase deviation x, carrier element JO{x}, and first sideband wave
element J1(x) of the éM-modulated signal. The rable below lists the residuals of carrier erasing elements and

calibranion accuracies of ¢M deviations at this time.

ol deviations to be calibrated for JO(x}=0(CW=0)} counts and calibration accuracies

JO()=0(CW=0) count Erasing eiement residual
and sM deviation to
be calibrated Calibration accuracy = +0.2% | Catibration accuracy = +0.5% | Cafibration accuracy = £1%
CW=0 (Ist time;} -52dB -43.6dB -38.1dB
2.40484rad {0.00250) (0.00663) {0.0124)
CWal (2nd time) -48.6dB -40.6dB -34.6dB
5.5200%rad (.00374) (0.00937) (0.0187)
CW=0 (31rd time) -46.6dB -38.6dB -32.74B
8.6535rad {0.60468) Q.0117 (0.0233)
CW=0 (4th time) -45 8dB -37.2dB -31.3dB
11.7915rad _ (0.0515) (0.0138) {0.0271)
CW=0 (5th time) -44 2d4B -36.3dB -30.3dB
14930 rad (00615} (0.0154) (0.0306)

5-16
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JOIX)=0 J1(=0 JO(X)=J1(X)
1.0~ Jo(: Carrier 1 X= 14347
2 | X= 2.40484
0.9 - 3 X= 3.8317
‘ 4| X= 55201 '
0.8 - ' 5 X= 7.0156
0.7 1 ‘ ‘ 7] X=10.1735,
4 8 | X=11.7915
a4, 1
0.6 @ a X=13.3237
0.5 J1(x): First sideband wave [10] X= 14.9301
z &
e
0 1 3 4 5 8 7 8 g 10 11 12 13 14 15 16
Phase deviation x
(4) Setup
MS86086A
E
AF oscillator ek ol Ea) G ok
1M 2 ez
‘-’ = anbgge?é% fE
T @ ohHos
AF QUTPUT Erﬁ"ﬁ"ﬁ“ﬁ“ﬁ“@“g 2538 ;P
; =1 == :é);; :ﬁtg]
i J Y
Signal generator | Main
' input

OM INPUT 1« et e e
HF QUTPUT

¥

Spectrum analyzer ’ '

i

RF INPUT I
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{5) Test procedures

Step

Procedure

1,

SR I R A

Set the MS8606A input connector to Main on the Instrument Setup screen.

Set the MS8606A 10 TX Measure (Analog) mode.

Specify the RF fréquency of the MS8606A.

Specify Demod.=gM. HPF=3OOWHZ, and LPF=3 kHz with the Deviation function of the MSB606A.
Specify' Level=10 mV and Freg=1 kHz for the AF osciliator.

Set the output level to 8 dBm, RF frequency, external gM, and pM deviation to 5 rad for the signal

generator,

Increase the AF level of the AF oscillator gradually. At this tme. fix the AF level of the AF osciilator at
the location where the carrier element of the waveform (pM-modulated wave) observed by the spectrum
analyzer is erased first. '

Reconnect the output of the signal generator to the Main input connector of the MS8606A.

Read the Deviation value indicated on the MS8606A.

oM demodulation deviation accuracy of RF anaiyzer

g deviation calibrated value {rad)

@M modulation deviation {rad)

5-18

www.\aldetronics.com



5.3.2.7 Demodulation residual aM
{1} Specifications
Residual gM: 0.01 rad rms {demodulation band : 0.3 to 3 kHz)

{2) Test instrument

+ Signal generator: MG3633A
{3) Setup
MS8E08A
( =
oy | [éas] o _a
Signal generator "‘:E e L leo®
- s} . [
= al conse =_% §
Jod jas ) B Yo foTenty
RF OUTPUT o| 2558
cloc oo ©
@j CoEL o 8.6 0 O
- A T
Main
Input
{(4) Test procedurss
Step Procedure
1. Set the MS8606A input connector to Main on the Instrument Setup screen.

2 Set the MSB8606A to TX Measure (Analog) mode.
3. Specify the RF frequency of the MS8606A.
4

Specify Demod.=¢M, Det mode=rms, HPF=300 Hz, and LPF=3 kHz with the Deviation function of the

MSE606A.
5. Set the output fevel to 0 dBm and RF frequency for the signal generator.
8. Read the Deviation value (modulation residual M) indicated on the MSB606A.

Demodulation residual gM of RF analyzer

Demodulation residual oM (rad rms) ] |
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5.3.2.8 FM demodulation output frequenby characteristics
(1) Specifications
Demodulation frequency range: 50 Hz to 10 kHz

Frequency characteristics: *1 dB (refered to demodulation frequency : 1 kHz as reference)

(2} Testinstruments

= Signal generator: MG3633A
» Modulation analyzer: MS616R
» AF oscillator and AF level meter: 8903B

{3) Note on test

= Set the demodulation band of the modulation analyzer from less than 20 Hz to more than 200 kHz.

(4) Setup
MS8B06GA
Signat generator AF level meter 2
FIM INPUT |
RF QUTPUT i;
Fy
AF INPUT Demod
Output
: i
Modulation AF oscillator
analyzer AF level meter 1
A &
RFINPUT | AF QUTPUYT AF OUTPUT | AFINPUT

Demodulation cutput

5-20
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{5) Test procedures

Step

Procedure

1.

N g R woN

10.
11.
12.
13.

14,
15,
16.

.Sei the MS8606A input connector to Main on the Instrument Setup screen.

Specify Range=40 kHz. HPF=0OFF. and LPF=0QFF on the Setwp TX Measure Parameter (Analog) screen.
Set the MS8606A to TX Measure {Analog) mode.

Specify the RF frequency of the MS8606A.

Specify Bemod =FM. HPF=0FF, and LPF=0FF with the Deviation function of the MSR606A.

Specify Freq=1 kHz for the AF oscillator,

Set the output level 1o 0 dBm, RF frequency. external FM, and FM deviation to 20 kHz for the sigral

generator.

Adjust the AF oscillator level so that the Deviation value indicated on the modulation analyzer becomes 5
kHz. Specify the value indicated on AF ievet meter | {demodulation output of the moduiation analyzer)
at this time to AF1.

Reconnect the output of the signat generator to the Main input connector of the MSR606A.
Measure Demod Output of the MS8606A with AF level meter 2.

Specify Freq=50 Hz for the AF oscillator.

Reconnect the output of the signal generator to RF INPUT of the modulation analyzer,

Adjust the AF oscillator Jevel so that the Deviation value indicated on the modulation analyzer becomes 3
kHz. Adjust the AF oscillator level so that the value indicated on AF level meter 1 (demodulation output

of the modulation analyzer) becomes AF| obtained in step §.
Reconnect the output of the signal generator to the Main input connector of the MS8606A.
Measure Demod Cutput of the MS8606A with AF level meter 2.

Change the frequency of the AF osciliator in accordance with the table below, and measure deviations
against the AF level at § kHz (steps 12 to 15).
FM demodulation output frequency characteristics of RF analyzer
Modulating frequency (kHz) | 0.05 | 0.3 1 3 10
Deviation (dB) 0.0
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5.3.2.8 FM demodulation ocutput distortion

(1) Specifications

Demodulation distortion: 1% (Demodulation frequency : I kHz, frequency deviation : 4 kHz,

4 kHz range, demodulation band : 0.3 to 3 kHz)

{2) Test instruments

» Signal generator; MG3633A
s AF oscillator and AF distortion rate meter: 89038
(3) Setup
MSBBUBA
AF oscillator
AF distortion
rafe meter
L ‘ 4 p—
AF QUTPUT | AF INPUT Demod (1
Output L
Signal generator Main
Input
FM INPUT 1«
RF QUTPUT

{4) Test procedures

Step Procedure
1. Set the MS8606A input connector to Main on the Instrisment Setup screen.
2. Specify Range=4 kHz. HPF=300 Hz, and LPF=3 kHz on the Setup TX Measure Parameter (Analog)
screen.
3. Set the MSB606A to TX Measure (Analog) mode.
4. Specify the RF frequency of the MSB606A.
5. Specify Demod.=FM, HPF=300 Hz. and LPF=3 kHz with the Deviation function of the MSE606A.
6. Specify Freq=1 kHz for the AT oscillator. o
7. Set the output level to 0 dBm, RF frequency, external FM, and FM modulation to 20 kHz for the signal
generator,
8. Adjust the AF oscillator level so that the Deviation vatue indicated on the MS8606A becdmes 4 kHz.
8. Measure Demod Output of the MS8606A with the AF distortion rate meter.
FM demoduiation outpui distortion of RF analyzer
1\ FM demodulation distortion (%) | ‘
5-22
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5.3.3 Audio analyzer
5,3.3.1 Evaluation filter characteristics
(1) Specifications

Conforms to [TU-T P.53.

Conforms to C-MESSAGE.

{2) Testinstrument

« AF oscillator: 89G3B
(3) Setup
MSB606A
o 53 o T O O 1 TR < |
= =)
- g R .
" - cobo: =
- [ Y on Read w13
AF oscillator ot 2| 5552 @
SEET T L. &
A = 9,6 _Q; O 1
E:r’ A
AF OUTPUT AF Input
(4) Test procedures
Step Procedure
TTU-T P.53 features
1. Set the MS8606A to AF Measure {Analog) mode.
2 Specify Filter=ITU-T P.53 with the AF Level function of the MS8600A.
3. Specify Freg=800 Hz and Level=1 V for the AF oscillator.
4 Read the AF level indicated on the MS8606A.
5

Change the frequency of the AF oscillator in accordance with the table below, and measure deviations
against the AF level at 800 Hz.

For C-MESSAGE. measure the deviations in the same procedures with the reference frequency of 1 kHz.
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Step Procedure

<[TU-TPB3> < C-MESSAGE »
Frequency Attentation Measured Frequency Attenuation Measured
(Hz) (dB) value (dB) {Hz) (dB) value (dB)
50 635 60 55.7+5
100 4142 160 42.5+2
150 2042 200 25.042
200 21%2 300 16.541
300 10.6%1 400 11.4+1
400 6.3%1 ‘ 300 7.541
304 3.6%1 600 4.7%1
600 2.041 700 2.7%1
800 0.0(standard) 800 1.541
1k -1.0x1 900 0.61
1.2k 0.0£1 1k 0.0(standard)
1.5k 1.3%1 1.2k 0.2:41
2k 3.0t1 1.3k 0.541
2.5k 4241 1.5k 1.0x1
3k 5.6%1 L8k 1.3x1
3.5k 8.5+1 2k 1341
4k 1543 25k 1.4+1
5k 36x3 2.8k 1.9+1]
3k 2.541
33k 5242
35k 7.642
4k 14,543
4.5k 21.543
5k 28.5+3
212 dBfoct
5k or more  |{must be attenuated
0 60 dB)
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5.3.3.2 AF level measurement accuracy

(1) Specifications

Frequency range:

Input level range:

30 Hz to 20 kHz

1 mV rms to 30 V rms

Accuracy: +0.5dB
{2} Test instrument
= AF oscillator: 8903B
{3) Setup
ME8606A
o (B2 [Pas
= - |Pe®
o o T B
@ shdor
I 28 Googy
AF osciliator - ggggg @
@
= 85 5 6=
Y
AF OUTPUT AF Input
(4) Test procedures
Step Procedure
1. Set the MSB606A to AF Measure (Analog) mode.
2 Specify the AF oscillator level,
3. Specify the AF oscillator frequency and read the AF level value indicated on the MS860GA,
4 Change the frequency of the AF oscitlator in accordance with the table below, and repeat the
measurement,
AF level measurement accuracy of audio analyzer
Freguency{kHz) 0.03 ! 0.1 0.3 1 3 10 20
AF Level(\V3

www.valuetronics.com
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5.3.3.3 Distortion rate measurement accuracy

(1) Specifications

Frequency range: 100 Hz to 5 kHz
Input level range: 30 mV rms to 30 V rms
Accuracy: *+1 dB {frequency : 1 kHz, distortion rate : 1%)

{2} Testinstrument

« AF oscillator and AF level meter: 89038
(3) Setup
MS8G06A
o (s l
ol =7 e2e
i g mdﬂgg? ga
AF oscillator 2 | .o | AF oscillator 1 =) 282 ()
LOW (FLOAT) AF level meter % DREE
= 5.6 0: O

AF OUTPUT AF OUTPUT TAF INPUT
HIGH

{4) Test procedures

Step Procedure
1. Set the MS8606A 10 AF Measure (Analog} mode.
2. Specify Level=6 V and Frequency=1 kHz for AF oscillator 1, and specify Level=0 V and Frequency=2
kHz for AF oscillator 2.
3. Adjust the AF oscillator 1 level so that the value indicated on the AF level meter becomes 6 V. Specify the
level value set at this time to AF1L.
4. Specify Level=0 V for AF oscillator 1, then adjust the AF oscillator 2 level so that the value indicated on
the AF level meter becomes 60 mV.
5. Specify Level=AF1 for AF oscillator 1, then reconnect the output of AF oscillator I (distortion rate = -40
dB) to the AF Input connector of the MS8606A.
6. Read the Distortion value indicated on the MSE606A.
Distortion rate measurement accuracy of audio analyzer
Distortion rate (dB)
Deviation {dB)
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5.3.4 Example of performance test result entry sheet

This paragraph gives an example of sheets used to summarize the results of a performance test on Analog measurement
{Inciuding Option 01} of the MS8606A.

Use a copy of this sheet for the performance test.

AF cscillator
Output level accuracy
AF level set value (V) 0.001 1 0.01 0.1 0.3 1 3

Level measured value {V)

(AF level output Impedance=600)

Waveform distortion
AF Frequency{kiiz) -1 002 03 1 3 10 20
Waveform distortion (dB) '

RF analyzer
Power meter {wide-band) accuracy

RF Frequency(MHz) | 0.3 1 10 100 | 300 | 1000 | 1500 | 2000 | 2700
RF Power(dBm)

{lnput + 10.0 dBm)

FM demodulation deviation accuracy

FM deviation calibrated value (kHz)
FM demodulation deviation (kHz)

FM demodulating frequency characteristics
Modulating frequency (kHz) | 0.02 0.3 1 3 10 20
Deviation {dB) 0.0

Demodulation residual FM

\ Demodulation residual FM (Hz rms) | t

FM demoduiation distortion

% FM demodutation distortion (%)

@M demedulation deviation accuracy

s deviation calibrated value (rad)

g modulation deviation (rad)
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Demodulation residual oM

Demodulation residual @l {rad rms)

* FM demodutation output frequency characteristics

Modulating trequency (kHz}; 0.05

0.3

10

Deviation (dB)

0.0

FM demodalation output distortion

| FM demodulation distortion (%)

Audio analyzer
Evaluation filter characteristics

AF leve]l measurement accuracy

rrequency(kHz) 0.03

0.1

0.3

10

20

AF Level{V)

Distortion rate measurement accuracy

Distorticn rate (dB)

Deviation (dB)
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SECTION 6
CALIBRATION

This section describes the measuring instruments required to calibrate the MS8606A, and the setup and calibration method

for these instruments.

TABLE OF CONTENTS

8.1 Calibration RequirSMENTS ... e et b e s ars s are s e sana s rrn s bas 6-3
6.2 Equipment Required for Calibration ..o e s 6-3
LSRG IR O 1 o) = 1o £ I O U SO 6-4
£.3.1 Caliprating the reference crystal OsCHIBIOr ..o 6-4
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(&) Instruments required for CaDIATION ... 6-4

{B)  BBIUD it ceereeecre eyt b RE e b SRR E g e R e e e e e e et 6-4

{4) Calibration procedure .o et ereteia iy ie e e et e bara e naaaaaseer e rareasans 6-5
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6.1 Calibration Requirements

Calibration is done to help maintain the MS8606A's performance.

Calibration should be performed periodicaily even if the MS8606A 1s operating normalty.

We recommend that the MS8606A be calibrated once or twice a year.

Contact the Service Department of Anritsu Corporation if the MSR606A fails to meet the specifications during calibration.

6.2 Equipment Required for Calibration

The table below shows the equipment required to calibrate each item.

Table 6.1 Equipment Required for Calibration

Recommended equipment

Reguired performancet

Calibration item

Frequency counter
(MF1603A}

« 100 KHz 10 3 GHz

= Resolusion: | Hz

« External reference input: 10 MHz

Frequency accuracy of reference

crystal oscillator

Frequency standard

Standard radio-wave receiver or

equipment having equivalent function

{accuracy better than | x 10°)

Frequency accuracy of reference

crystal oscillator

+ Extracts part of performance which can cover the measurement range of the test item.
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6.3 Calibration

Do not start the performance tests until the MS8606 A and measuring instruments have warmed up for at least 24 hours and
they have stabilized completely. To obtain the best measurement accuracy, do the calibration at room temperature. Keep
AC power voitage fluctuations, noise, vibration, dust, humidity, and any other facxtors which can affect results to a

minimum.

6.3.1 Calibrating the reference crystal oscillator

The stability of the MS8606A reference crystal oscillator is £2 x 10%/day. Calibrate the frequency of the reference crysta
oscillator by using a reference signal generator generating a reference signal that is either locked to a standard wave or to

the sub-carrier of a TV broadcast on a color TV (the sub-carrier will be locked to a rubidium atomic standard).

(1) Specifications

Reference oscillaior Frequency Aging rate Temperature characteristics

Standard type I0OMHz 2 x 10%/day +5 x 107 (0°C to 50°C)

(after 24-hour operation}

{2} Instruments required for calibration

* Frequency counter: 10 MHz external reference input, resclution: 1 Hz

» Frequency standard:  Standard radio-wave receiver or equipment having equivalent function

{accuracy better than 1 x 10°%)

(3) Setup

Frequency counter Frequency standard

QUTPUT

MseeosA T T P

O - ~ Calibration hole

Signal-generator output (1000 MHz)
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{(4) Calibration procedure

Step

Procedure

1.

2.

Setup the equipment as shown in the figure above. The ambient temperature must be 23°C £ 5°C.

Set the Power switch on the rear panel to On and the Power switch on the front panel to the Standby

position. Then, aliow the MS8606A reference crystai oscillator to warm-up for 24 hours,
Set the Power switch on the MSB606A front panel to On.
Apply the standard frequency signal to the external reference input of the frequency counter.

Set the frequency of the signal generator of the MS8606A to 1 000.000 000 MHz, the level to --28 dBm,

and the modulation to off.

Adjust the calibration trimmer of the crystal oscillator so that the frequency-counter reading is | 063,000
000 MHz +/-10 Hz.
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SECTION 7
STORAGE AND TRANSPORTATION

This section describes the long-term storage, repacking, and transportation of the MSB606A and the regular maintenance

procedures.
TABLE OF CONTENTS
7.1 Cleaning the Cabinel ... Ceesereereereneereranr et b rernsrasreenn 7-3
7.2 StOraQge PreCAUTIONS v e rcrrie s veeenrraerer s e asnnr s nrsan e irsesrrsreesrenesarareasesassesasesranssanrers taersn anssvesaenarurmras 7-3
7.2.1  Precautions Before SIOTAQE . ..o e s e e e s s ameernnrraser s 7-3
7.2.2 Recommended storage CONTHIONS ... . et et et e e 7-3
7.3 Repacking and TranSPOELION ..ot rtetas s et bes b e tn et enea e 7-4
731 BBPACKING wroviiii it bbb 7-4
ARG T g 10t e Tk £ = 1o o O SOOI R 7-4
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7.1 Cleaning the Cabinet

Always turn the MS8606A power switch OFF and disconnect the power plug from the AC power inlet before cleaning the

cabinet. To clean the external cabinet:
« Use a soft, dry cloth.

= Use a cloth moistened with diluted neutral cleaning Hauid if the instrument is very dirty or before long-term storage.

Then, use a soft. dry cloth to wipe the instrument dry.

« If loose screws are found. tighten them with the appropriate tools.

CAUTION A\

Never use benzine, thinner, or alcohol to clean the cabinet; these chemicals may damage
the coating or cause deformation or discoloration. )

7.2 Storage Precautions

This paragraph describes the procedures for long-term storage of the MS8606A.

7.2.1 Precautions before storage
{1y Before storage, wipe dust, finger-marks, and other contaminants off the MS8606A.
{2y Avoid storing the MS8606A where 1t may be exposed to:

1) Direct sunlight or high dust levels.

2} High humdity.

3) Active gasses or acid.

4) The following temperatures or humidity:

+ Temperature: ........... >60"C,<-20°C

¢ Humidity: .o 2 90%

7.2.2 Recommended storage conditions

The recommended storage conditions are as follows:
» Temperature: ........... 0t 30°C
* Humdity: oo 40% 10 80%

+ Stable temperature and humidity over a 24-hour perjod.

7-3
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7.3 Repacking and Transportation

Take the following precautions if the MS8606A must be returned to Anritsu Corporation for servicing.

7.3.1 Repacking
Use the original packing materials. If the MS8606A is packed in other materials, observe the following packing procedure:
{1) Wrap the MS8606A in a plastic sheet or similar material.

{2} Use a cardboard box, wooden box, or aluminam case which allows shock-absorbing material to be inserted on all
sides of the MSB60OA,

(3) Use enough shock-absorbing material to protect the MS8606A during transportation and to prevent it from moving

in the container.

(4} Secure the container with packing straps, adhesive tape,or bands,

7.3.2 Transportation

Do not subject the MS8606A 10 severe vibration during transport. Also, transport under the storage conditions

recommended in paragraph 7.2,
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Appendix A
Screen/ Function Key Change Figure

The change of screen and the change of function keys for each screen are illusirated in the figure.

[Screen Change] Refer to Item 3.2.

I any screen. when {Main Fune: On Off] F6 key is turned on, the following main menu is displayed. When a main menu
item is selected using the main function keys F1 to F5 or Next Menu key [<]. the screen will change to the corresponding

screen or key menu.

Note: Change Color is a function key menu, therefore there is no corresponding screen.
<FI>TX&RX P Setup Common Parameter screen
<F3=»Analog Tester P Setup Common Parameter (Analog) screen
<F4>Recall P Recall Parameter screen
<F5>Save B Save Parameter screen

T By pressing the Next Menu key (€D,

. the screen changes up and down.,
<F1>Change System p Change System screen
<F2>Instrument Setup P Instrument Setup screen
<F3»Change Color p Change Color menu
<F4>File Operation p File Operation screen

Analog tester <FI>TX Measure 8 TX Measure § <F7>TX Meusure ———rm—m—fp TX Measure {Anzlog) screen
{Setup Common i (TX Anaog measuremen; screen Simplex)
Sc‘::;rflel (Analog] - <F9>Setup TX Param. e TX Measure with $G ¢Anaing) screen
{TX Analog measurement screen Duplex)
<F3>AF Measure AF Measure <I"T>AF Measure e AF Measurement { Analog) sereen

{AT Analog measurement screen!

www.valuetronics.com




x> {Change of function keys for each screen}
n Note: When {Back Screen) or {Return) of F12 at the bottom of the displayed function keys is selected, the screen returns to the upper screen.
Setup common Parameter screen

I (F1) TX Measure 15 selected H (F3) AF Measure is selected
= teasure A Megsure
™ AF
fleasue Ieasure

ainBiy abusy) Ay UoNOUNS /USBIDS Y Xipuaddy

1 | EN— 1. B
(A

Next Menu

i
Setup
[ Paremeter

Y >
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TX Measure {Analog) screen

ITED AF Level is selected

FE | el

Set
Pelativs
N
Filter
H
HRF
.

Po—cnphasis

[RETS
SOEeen

1 | E.

Next Menu

AF Level

|

Filter Dist. it
=T P52 B
C-TESSREE “

SikHz BEE

S

returm

return

torage Tods

s )

Flomasge

reliyn

| 2

De—emphasis HEE
TERLS Jals: o dnd
off Of
return return

|

([

i (F2) RF Frequency is selected

BF Freguency
#
Erecueray

#
Chanpel

Back
Screah

} | .

{FQRF Level! Power is selected
In the case of Power measurement method (Power meter)

RE Lvl/Pur

#
Ref Level

Set
Belative

ke
Storage
Mode

Adjust
Pange

Back
Sereeh

| P

e T o

(A

Next Menu

FF Lul P

Poyer Meter

Rarge Up

30
—

Pouer Heter
Banae Dot

Power Heter
Jera Sel

Back

Soreen

[n the case of Power meastrement method

{Level Meter)
RE Lut/Pu

¥
Raf Level

Set
Relative

e
Storage
HMode:

£
Calibration

Bl fust
Range

Back
Soreen

—=Prl laresl

Calibrat fon

Calibration

Calibration
Cancel

raturt

storage Hode

Mozl

Average

fiverage
Cotint

return

¢ I




3=
B > TX Measurement (Analog) screen
5 3N
=3
; If (F4) Deviagion is sclected 1£ {F5) AF Osc. is selected (Enabled when opfion 01 is installed)
& Deviatior
2 — Det rode Det, Mode Denod. = oF Osc.1 Sig
o
3 Demod . -
3 ™ P2 (P-P)/2 P ey ™ e
5 Hold :
g Palati fF Osc. |
= slat ive :
2 Y o | P P 1 Lvénﬁelatwe Noise
§ = Hold """“m‘ [TU-T G, 227
P Det fode |— ‘ fF Osc.] ,
Q P - Noise
F Hold . Frequency Wit
a " -5 | bhite
" HPF ] - fF Oac.]
a T Level
5
@ *

LPE 1 AF Osc. |

Off
Back n Back
Soresh return return return Coreen return
I!QW 1 ] "
|| 7 o DT | L

a5 , >

Next Menu Next Menu
¥ LPF HPF
Deviation Ar Osc.
Storage Mode Wbtz 200y - BF Osc.2 Sig
AF 0sc.2 |~
Hormal Stgrat | Tore
15kHz Sz fAF Osc.2
| vi Relative
fAverage O m Noise
. [TU=T G 227
* Off Off
Storage ¥ AF Osc.2 ,
IMode Average s e Frecuency Noise
Count = b lbiite |
fF Osc.2
' Level
F Oso.2
[ Cry TOARS
* return return -
Back Back
Screen return 1 . Soraen return
| " T ey
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S-v

AF Measurement (Analog) screen

E(Fi) AF Level is selected {Enabled when option G s instalied)

AF Leyel

Adjust
Range

et

Relative

E'S
HPF

LPF

MNext Menu

A Level

Range Up

Rargs Do

w
Storage
Hode

W
AE Level
Unil

w®
Distortion
Unit

Back
SCEEEN

1 >

Filter LPF HPE

3 (T-T PLS3 Sz 406Hz
C-VESSAGE IStz 308Hz
SkHz BPF off 50Hz

off 0ff
raturn returm return

i . I

1 : B

1 S

Dist, Unit A Lyl Unit Storage Mode
T B B Mormal
¥ y fverage
]
Ferage
Count
return return return

(]
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[f (F9) AF Osc. is selected

AE Osc. - fF Osc.1 Sig
AF Osc.t |~
Sigral Tone
AF Osc.!
vi Relative )
On Hoise
ITU-T G227
& Osc.l Moise
F . o
rESUENCY Miie
AF Osc.l
Level
A Osc .t
Off
Back
Screen return
T
Next Menu
BF Ose.
i AF 0sc.2 Sig
F 0sc.2 §—
Sicral Tore
AF Os0.2
vl Relative
Un Holae
ITU-T G,227
AF Dsc.2
Erequency iﬁé?:
AF Osc.2
Level
fF Osc.2
Off
Back
Seraern return
1 >




=

k2] > Becall screen Save screen

o ()}

o

; Recall Save .

Q Racal Save

Q

o Previous Previous

2 - Fage _ ~ Page

g Flisplay Dir. bisplay Dir.

a iz iay Dir. D imptay Dir,

g + SHext Page ¥ /Hext Page

g File Ha. # File Mo, #

> File Ho. File Mo,

O

B

2 o ¥

o Fite Hame

n

2

@ Write
Protect

iatirn refurn

oy

Next Menu
Recall]
+ Nisplay Hode
Select o ‘
[tigplay Mode Wisde

Hare o

retorn
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LY

Change System screen

Syt am

Chianse
Sugtem

F loppy Disk
Dir

Iristall

<

el [1e5t2 1]

ymt e

returt

File Operation screen

Fite

splay Div,
/Hext Page

CA>

File

Format

1 :

Next Menu
- -
W ite
Protent
Lelete
Fila
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Instrument Setup screen

Trest rumerdt
#

[ate

¥
Time

$
Poter On
Initial

Pouer On

Previous
Status

Recatl
File

%
Fite Mo.

return

e

Change Color menu

Chyg., Color

Color
Patiern 1

Color
Patiern 2

Color

Pattern 3

Color
Pattern
m

Define
Lzer Color

return

§ I

Jef. Color

S
Copy Color
Ftr from
Select
flem
framed

Red

i
=]

areen
5

Blue
4

return

1 . I

Copy from

Color
Patterp |

Colar
Fattern 2

Color
Pattern 2

Colaor
Pattiern 4

return

e




Appendix B
List of Initial Values

= Initial values are the values at the time of shipping from the factory.
« The items marked with an asterisk are those which are not indicated or selected by defauit.

* EPS in the "Outset” column on the right end of the table means an itemn which is initialized by the [Preset] key on the
panel and "PRE" "INI" remote control command. PW in the same column means an item which is initialized by the
"RST" remote control command. An item which is initialized by the "PRE" or "INI" command can be initialized also
by the "RST" command.

* An item which is not initialized by either method is marked "NO".

+ Setup Common Parameter (Analog) screen

ltlem ' initial value Qutset
RF Frequency
Channel & Frequency
Channel 0CH PW
Frequency TX Meas. 1C0.000 600 MHz PW
Channel spacing 25000 kHz PW
RF Level
TX Measure Ref Level (MAIN) 30.0dBm PW
(AUX) 22.0dBm PW
TX Power Meter Range 4.0 dBm PW
AF Level input
Range 30V PW
Impedance 160kQ PW
AF Level output
Impedance 60082 PW

* Setup TX Measure Parameter{ Analog) screen

itern Initial vatue Outset
User Cal Factor 000 dB PwW
Power measure method Power Meter PW
(For AUX input, IF Level Meter is fixed.)
RF measure mode All PW
Demod;&Doutpm terminal
Range 40 kHz PwW
HPF 300 Hz PW
LPF 3 kHz PW
Pe-emphasis off PW
Squelch Auto PW
B-1
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+ TX Measure(Anaiog) screen

ltem Initial value ’ Qutset

+ Main fusiction key :
Second page
[PTT On Off]F4 Off PS

» AF Level function key :

First page

[Distortion Unit]F7 Y PS
[FilteriF9 Off PW
[HPFIF10 Off PW
[De-emphasis]F1 1 Off PWw

Second page
fStrage Mode]FONormal PS
[Average Count]F9 10 PS

RF Frequency function key :
[FrequencyiF7 100.000 000 MHz _ PW
[ChannellF8 aCH PW

RF Level/Power function key :

[Ref level]F7 {MAIN} 30.0 dBm PW
(AUX} 220 dBm PW

[Strage ModelF9 Normal PS
[Average CountiF9 10 PS

Deviation function key :
First page

[Demod. JF7 FM PW
[Relative On Off}F8 Off
PS

[Det Mode]F9 (P-P)/2 PW
[HPFIF10 Off W

[LPFiF1] Off PW

Second page
[Strage Mode}F9Normal pPs
[Average CountJF9 16 PS

AF Osc. [unction key -
First page -
AF Osc.1 SignallF7 Tone PW

[

IAF Osc.1 Lyl Relative On OffIF8 Off PS
[AF Osc.] Frequency]F9 1 060.0 Hz PwW
[AF Osc | LeveliF10 10G.0 mV PW
[AF Osc.1 On OffJF] 1 On Ps

Second page

[AF Osc.2 Signal|F7 Tone PW

{AF Osec.2 Lvl Relative On OiflFS Off Ps

[AF Osc.2 Freguency]F9 1 000.0 Hz W

FAF Osc.2 Level]F10 100.0mv : PW

[AF Qsc.2 On OttIFH Onf PS
B-2
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* AF Measure{Analog) screen

ftem Initial value Outset
= AF Levetl function key :

First page
[HPFIFS Off PW
[LPFIF10° Off PW
[Filter]F!1 Off PW
Second page
[Strage Mode]FO9Normal PS

[Average Count]F9 10 PS
{AF Level Unit]F10 v PS
fDistortion Unit])Fi1 % PS

= AF Osc. function key :

First page

FAF Osc.1 Signal|F7 Tone PW
FAF Osc.1 Lvl Relative On Off]FE Off PS
IAF Osc.1 Frequency]F9 10600.0 Hz PW
[AF Qsc.1 Level |F10 106.0 mV PW
TAF Osc.1 On OffF11 On PS
Second page

[AF Osc.2 Signal]F7 Tone PW
[AF Osc.2 Lvl Relative On Off]F8 Off PS
IAF Osc.2 Frequency]F9 10000 He PW
[AF Osc.2 Level]F10 160.0 mV PW
[AF Osc.2 On Off]F11 Off PS

+ Recall screen

ltem Initial value Outset
[File No.] F& G
[Select display Mode]F7 Narrow PW

* Save screen

liem Initial value Outset
[File No.] Fo 0

» Change System screen

No initial value exists. -

B-3
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+ Instrument Setupscreen

ltem Initial value Qutset
Frequency

Reference Frequency {OMHZ No
RF Input Main No
Display

Display Title User Define No

Title No

Clock Display YY/MM/DD (Year. Month, Day) No
Interface

Connect to Controller GPIB No
GPIB

Adress I No
R5232C

Baud Rate 2400 No

Parity Even No

Data Bit 8bit No

Stop Bit 1hit No
Hard Copy

Output Divice Printer {Paraliel} No

Type ESC/P No
Alarny On No
[Power On Initial[FS: Previous Status No
{File No.IFo 0 No

» Change Color menu

liem initial value Outset
Chg. Color menu Color Pattern 1 No
[Define User Color] F11 No

* File Operation screen

No initial value exists.

B-4.
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» The numbers on the right indicate section and paragraph numbers in this operation manual.

AF Input/Output connectors
AF Measure

Adjust Range

Alarm

Analog Tester

AUX Input connectors

Average Count
Alternate key
Allowable maximum power

Change Color
Clock
Crystal oscillator stability

Appendix C
INDEX

Compensation for RF cable loss at TX measurement

Delete File
Demod Output connector
Display Dir
DUT Interface connector

Entering title
Error messages at measurement

Equipment configuration

Format
Fan clearance

GPIS

Hard Copy
Handling FD
Handling storage media

IF Level Meter

Interface

Inputing item and data

Input/output connectors

Installation site and environmental conditions

www.valuetronics.com

3.1,4.3.1

32.1, 4.6

433 (b)

435

3.2

3.1,4.2(1), 4.3.1,
436
42(1),45.2 (1)
222

43.6,4.10

436

435

1.5
42(1),43.5

4.8

3.1
4.7.48
3.1,4.3.1

Lod
S I 1

2.4
3.1.4354.10
435,49

2.5

31,411

4.5.1

C-1

APPENDIX C




LCD display
Main Input connector

Manual Calibration
Manual composition
Maximum power to connectors

Operating file

Overview of functions
Overview of functions
Optimizing measurement range

Power measure method
Power Meter

Precaution before storage
Protective grounding
Preparation before power-on

Recall

RF measure mode

RS232C

Reference crystal oscitlator

Repacking and transportation for servicing
Receiver{RX) measurement
Recommended storage conditions
Replacing fuse

Save

Serial

Setup Common Parameter{Analog)
Set Relative

Screen hard copy

Setting screen display color

Safety measure

Setup state after power-on
Saving/recatting parameter and data
Safety measures for power supply
Specifications

Settings relating 1o remote contrel and panei key control

TX Measure

TX Measure with SG
Transmitter('TX) measurement
Turning on and off

C-2
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31.42

314214350,
435

4.2(1), 433

1.2

222

49

3.2.2 (3}, 4.2 (3}
32.1

434 (b)

433,451
433,451
721
231,31, 4.1
23

4.7

4.5.1
31,435,410
4.1.1

7.3

7.2.2

i.l

232

4.7

3.1

4.4
45201
4.3.7
436
4.1(2}

-4.1.3,4.3.6

48




User Cal Factor
User calibration

Write Protect

www.valuetronics.com

42(1), 451
421,431,434

4.7, 48

C-3

APPENDIX C




MS8606A
Digital Mobile Radio Transmitter Tester

(Analog Measurement Function)
Operation Manual
{Remote Control)

www.valuetronics.com



TABLE OF CONTENTS

SECTION 1 GENERAL ...ovviii i st 1-1

1.1 General DescrPHON .t r e st sn e n e e s ar e s e ee e s 1-3
1.2 RemMOte CONLIOl FUNCHONS ..ovveiotceieeere v issesss st sssessssesesssesssenssesssessssesesssssesseesersssssarrans 1-3
1.3 Example of System Configuration Using RS-232C/GPIB ......cccovivirvnvmnnncininen 1-3
(1)  Control by the host COMPULET (1) .o 1-3

(2)  Control by the host COMPULET (2} ..o e e s s 1-3

1.4 RS-232C SpeciliCations .iviiiiiee e e er e s st e 1-4
1.5 GPIB SpecifilCations ..o i ettt crs s s e e e e enn e e aras s eeeen 1-5
SECTION 2 DEVICE MESSAGES ..ot s 2-1
2.1 GEneral DBSCHDHOMN i verrer ity e rene o r e ee oo b bR b a e e 2-3
2.2 SUHIX GO oviiiiciiieeeestcr e srisrtiere s rauras s s aa s mnene e o sannere s e s emee s bbeae ket bas e b aabsibbanen 2-4
2.3 |EEE488.2 Common Commands and Supported Commands ......ccovevcemmvienicein s 2-5
2.4 SHatls MESSAGES .iiivriiiiieeirerveer st ee e rree e s e e e s e e e e s r ey ey Ae s ae e e taba an 2-7
2.5 Device MesSage LISt ...t e e e 2-9
2.5.1 MSBBOBA COMMON COFMMIANAS ..eoirireee et rs s carssns s e rre s sescmn e 2-11

2.5.2  Instrument Setup COMMANT ... iciiiiiier e er e e s rma s 2-13

2.5.3 Analog tester COMMENAS .o e e 2-15

2.5.4 Setup common parameter COMIMANG ...ccovrrrirrcrrr it avse s 2-16

255 TX Meastre COMIMANTS ...cccoiiirr it sane s sesssnesr e enr e ene s e seree e e e e sae et s 217
2.5.5.1 Setup TX Measure Parameter COmmand ......ccoccivein e 2-17

2.5.5.2 TX Measure COMMANG ... mrercssee e s s sases s sraens 2-18

2.5.6 AF Measure COMMANGTS .eeviireririirerrorerevsireeenerersasaesseeseessreesseesseeeseasaeeeseenniens 2-22
SECTION 3 SETUP et e e et e a s e s e s e s ar e 3-1
3.1 Connecting Devices with GPIB Cables ... 3-3
3.2 Setling GPIB Interface Conditions ...coceveeevvvcininns vt e enrre syt et et eena et aeanerenennreserniriens 3-4
3.3  Connection of BS-232C INTEMACE SIHNAI..ivviiiriiovvrerivirnrisversroceerasvamseasasnsarsessameseeasannn 3-5
3.4  Setting BRS5-232C Interface CondHIONS ...ttt 3-6
3.5  Setting the ltems Relation {6 Remote Control and Panel Key Controb ... 3-7
3.5.1 Remote Control and panel Control KBYS .ot 3-7

3.5.2 Bemote Control SIATUS ..o et rcrsrea e r e e 3-7
SECTION 4 DEVICE MESSAGE FORMAT i 4-1
4.1 General DasSCrPIION (v et caae e egeare e nae 4-3
4.2 Program Message FOMMEAL ... e aeessere s e sirss e reesse s s e saraesraarnee s 4-3
(1)  PROGRAM MESSAGE TERMINATOR ..ot rensn s see s snns e 4-3

(2)  PROGRAM MESSAGE ..o st ab et sent e s 4-4

www.valuetronics.com




(3) PROGRAM MESSAGE UNIT Lot s 4-4

(4)  PROGRAM DATA ot s s s 4-4

{5 CHARACTER PROGRAM DATA ... s 4-4

(6) NUMERIC PROGRAM DATA Lo s 4-5

(7)  STRING PROGRAM DATA L.t s 4-6

4.3 Response Message FOrmat .o 4-7
(1} RESPONSE MESSAGE TERMINATOR ..o i 4-7

(2) RESPONSE MESSAGE ...c.ooiitiiiit s 4-7

(3) Normai RESPONSE MESSAGE UNIT ..o 4-7

(4)  RESPONSE DATA Lot s s s s 4-8

(5) CHARACTER RESPONSE DATA ..o 4-8

() NUMERIC RESPONSE DATA ..o s 4-8

(7)  STRING RESPONSE DATA ...t i 4-9

(8) Response message to input the waveform data using binary data ..., 4-9
SECTION S5 STATUS MESSAGES ...t n s n e s 5-1
5.1 [EEE488.2 Standard Status Model e 5-4
52  Status Byte (STB) ReGISIBr oo s 5-6
5.2.1 ESB and MAV summary messages ......... e eeeeataeeeeeeieeeteuieyeeaveaeneeee s anntss e ienins 5-6

(1) ESB SUTETIANY MESSATES (1ioivriiririiitines s rass e seassi s 5-6

(2)  MAV SUMMACY MESSAGES «.cooviiirrimninnses et i 5-6

5.2.2 Device-dependent SUMMArY MESSATES ..o e 5-7

5.2.3 Reading and clearing the STB register .....ccocciiii v, 5-8

(1) Reading by serial poll (only when using the GPIB interface) ... 5-8

(2) Reading by the *STB COMMON QUETY ..cviianiiiirieriine s 5-8

{3) Definition of MSS (Master Summary Status) ... 5-8

(4) Clearing the STB register by the *CLS common command ... 5-9

5.3 Enabling the Service Request (SRQ) .o 5-10
(1) Reading the SRE register ... 5-10

(2) Updating the SRE reQister ..., 5-10

5.4  Standard Event Status Register . 5-11
5.4.1 Bit definition of standard event status register . 5-11

5.4.2 QuUery error Jetails . e e s 5-12

5.4.3 Reading, writing to and clearing the standard event status register................. 5-13

5.4.4 Reading, writing to and clearing the standard event status enable register ........ 5-13

5.5 Extendad Event Status Register . s e 5-14
5.5.1 Bit definition of END event status register ..o 5-15

5.5.2 Bit definition of ERR event status register . e 5-16

5.5.3 Reading, writing to and clearing the extended event status register ................... 5-17

5.5.4 Reading, writing to and clearing the extended event status enable register ....... 5-17

v

www.valuetronics.com



56  Technigues for Synchronizing the MSBB0BA with a Controlfer .....c..cveiiiienennnn, 5-18

5.6.1 Wait for SWP or TS command termination ..., 5-18

5.6.2 Wait for response after "OPC? query is sent ... 5-19

5.6.3 Wait for service request after *OPC (8 SeNt ..o 5-20

5.6.4 Wait for status generation of the status register....ii e 5-21

5.6.5 Wait for service request issuance from the status register ..., 5-22

SECTICON 6 INITIAL SETTINGS ...ooiirii e snn s s e 6-1
8.1 General DesCHPHON .. e e e e 6-3

6.2 Bus Initialization by the IFC Statement ... e e 6-4

8.3 Initialization for Message Exchange by DCL and SDC Bus Commands ........cccoveeeene. 6-5

6.4 Device Initialization by the *BST Command ... 6-6

6.5  Device Initialization by the PRE/INIP Command ..o 6-7

6.6 Device SIatUs 8l POWEI-0N . irriirrs e e vy e s s s nne s s ses srnrcnas 6-8
SECTION 7 SAMPLE PROGRAMS ... st 7-1
7.1 Notes on creating the Program . ivnnerennenes et eeresr e r e ieenes 7-3

7.2 SAMPIE PIOGIAM Cooiiiiiiiesireererir e s ariaeaeirt s s resssresnssebaas s 4 van s s s s s a e et s sa e e abe v b e v nan e n s enracarcres 7-4

7.2.1 Analog measurement common Settings ... 7-4

7.2.2 Transmitter frequency and power Measurement ... 7-5

7.2.3 Transmitter microphone input sensitivity measurement ..........cvicnne 7-6

7.2.4 Transmitter maximum frequency deviation measurement .........cccvnnrenivesnenn, 7-7

7.2.5 Transmitter modulation S/N measurement ..o 7-8

7.2.6 Transmitter modulation distortion measurement ........coviniie s 7-9

7.2.7 Transmitter moduiation frequency-characteristic measurement ..o 7-10
APPENDIXES ..o sttt s eeeeeress s eseeeseese s s esarasesessar et aessessses s sssssssssrascs Appendix-|
APPENDIX A ASCIF CODE TABLE ... e et traterirbesabeae e e era et erresre e e st searrennna s A-1
APPENDIX B COMPARISON TABLE OF CONTROLLERS' GPIB INSTRUCTIONS......ceevee B-1
APPENDIX C INDEX ettt soeee et e eeette e et taa vt sss e bs ek eneonteaseaarssaenessmeesretaenesameaes e sebe e abbins C-1

www.valuetronics.com




SECTION 1
GENERAL

This section outlines the Remote Control functions of the MS8608A Digital Mobile Radic Transmitter Tester.
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1.1 General Description

The MS8606A Digital Mobile Radio Transmitter Tester, when combined with an external controller, can automate your
measurement systerm. For this purpose, the MS8606A. is equipped with an RS-232C interface port and a GPIB interface
bus (IEEE Std 488.2-1987) as a standard feature.

1.2 Remote Control Functions

The Remote Control functions of the MS8606A are as follows:

(1) Controls all functions except the power switch, floppy disk unloading , and some keys inciuding the {Local] key
{2) Reads out all setting conditions
(3) Sets the R§-232C interface conditions and GPIB address from the panel

{4y Executes interrupts and serial polling
These functions enable to configure the automatic measurement system when the MSB8606A is combined with a personal

computer and other measuring instruments

1.3 Example of System Configuration Using RS-232C/GPIB
(1) Control by the host computer (1)

Host computer MSBREOBA
Digital Mobile Radio Transmitter Tester

O

R&-232C/GPIB RF

DUT

Printer

Parallel

(2) Control by the host computer (2)

Host computer MSEBB0BA
Digital Mobile Radio Transmitier Tester

O

RS-232C/GPIR RF

puT

Spectrum analyzer

1-3
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1.4 RS-232C Specifcations

The RS-232C specifications of the MS8606A are shown in the table below.

ltem

Specification

Function
Communication system

Communication contro}

Control from an external controller {except power switch)
Asynchronous (start-stop method), half-duplex
X-ON/OFF contro}

Baud rate 1200, 2400, 4800, 9600 bps
Data bits 7 bits, § bits
Parity Odd, Even, None
Start bit 1 bit
Stop bit 1 bit, 2 bits
Connector D-sub 9 pins, female
1-4
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1.5 GPIB Specifications

The GPIB of the MS8606A provides the IEEE488.1 interface function subsets listed in the table below.

GPIB interface Functions

Code

interface function

SH1

All source handshake functions are provided.
Synchronizes the timing of data transmission.

AM1

Al acceptor handshake functions are provided.
Synchronizes the timing for receiving data.

16

Synchronizes the timing for receiving data.
The serial poll function is provided.

The talk-only function is not provided.

The talker can be canceled by MLA,

L4

Basic listener functions are provided.
The listen-only function is not provided.
The listener can be canceled by MTA.

SH1

All service request and status byte functions are provided.

RL1

All remote/iocal functions are provided.
The local lockout function is provided.

PPO

Parallel poll functions are not provided.

bCH

All device clear functions are provided.

DT

The device trigger function is provided.

co

Controlier functions are not provided.

www.valuetronics.com
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SECTION 2
DEVICE MESSAGES

This section outlines and lists the device messages of the MS8606A.

2.4
2.2
2.3
2.4
2.5
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2.1 General Description

A device message is a data message transmitted between the controiler and device via the system interface. Device

messages are classified into program messages and response messages.

A program message is an ASCII data message transferred from the controller to the device. Program messages are

classified into program commands and program queries.

Program commands are classified into device-specific commands used exclusively to control the MS8606A, and
IEEE488.2 common commands, [EEE488.2 common commands are also used for other measuring instruments
conforming to [EEE488.2 connected to the bus,

A program query is a command used 1o obtain a response message from the device. It is transferred from the controiler to

the device in advance, then the controller receives the response message from the device.

A response message is an ASCII data message transferred from the device to the controller.

* Program command

* Program query
« IEEE488.2 common command

Controller

Program message

Device

Response message

» Status message

/ \

= Response message

Program messages and response messages may have a suffix (units) at the end of the numeric data.

2-3

www.valuetronics.com SECTION 2 DEVICE MESSAGES




2.2 Suffix Code

The table beiow shows the suffixes used for the MS8606A.

MS8606A Suffix Codes
Type Unit Suffix code
GHz GHZ, GZ
MHz MEZ, MZ
Frequency kHz KHZ, KZ
Hz HZ
Default EZ
second S
m second M5
Time
tsecond GS
Default MS
dB DB
dBm DBM, DM
L(j};f' dBp DBU
Default Df:termmed in confqrmance
with the set scale unit
W W
mW MW
Level W uw
W) ' W N
Default uw

2-4
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2.3 IEEE488.2 Common Commands and Supported Commands

The table below lists 39 common commands specified in the IEEE488.2 standard. IEEE488.2 common commands which
are supported by the MSB606A are indicated with the © symbol in the table.

Mnemonic Command name TEEE488.2 standard MSB606A supported
commands

*ADD Accept Address Command Optional

*GCAL Calibration Query Optional

«CLS Clear Status Command Mandatory @)
«DDT Define Device Trigger Command Optional

*DDT? Define Device Trigger Query Optional

«DLE Disable Listenner Function Command Opticnal

=DMC Define Macro Command Optional

+EMC Fnable Macro Command Optional

*EMC? Enable Macro Query Optional

+ESE Standard Event Status Enable Command Mandatory O
*ESE? Standard Event Status Enable Query Mandatory ©
*ESR? Standard Event Status Register Query Mandatory O
*GMC? Get Macor contents Query Optional

#[DN? Tdentification Query Mandatory ©
=|1ST? Individuai Status Query Optional

+LMC? Learn Macro Query Optional

| RN? Learn Device Setup Query Optional

*OPC Operation Complete Command Mandatory ©
*0OPC? Operation Complete Query Mandatory ©
«*QPT? Option Identification Query Optional

*PCB Pass Contro! Back Command Mandatory if other than CO

*PMC Purge Macro Command Optional

+*PRE Parallel Poll Register Enable Command Optional

*PRE? Parallel Poll Register Enable Query Optional

*PSC Power On Status Clear Command Optional

«PSC? Power On Status Clear Query Optional

=PUD Protected User Data Command Optional

=PUD? Protected User Data Query Optional

+RCL Recall Command Optional

+RDT Resource Description Transfer Command Optionai

*RDT? Resource Description Transfer Query Optional

*RST Reset Command Mandatory ©
=SAV Save Command Optional

*SRE Service Request Enable Command Mandatory ©
*SRE? Service Request Enable Query Mandatory ©
=8TB? Read Status Byte Query Mandatory @
+TRG Trigger Command Mandatory if DT1 @)
«TST? Self Test Query Mandatory ©
WAL Wait to Continue Command Mandatory (@]

Note: The first character of IEEE488.2 common commands is always #,
2-5
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Table below lists the IEEE488.2 common commands used in the MS8606A.

IEEE488.2 common command

Command name Program Msg. Query Msg. | Response Msg. Remarks
Clear status *CLS - -
Standard event status enable *ESEn *ESE? 3 n:3~255
Standard event status register - *ESR? 3! n:0~255
Identification query _— =PN? id ID:Manufacturer name, modei

name, efc.

Operation complete *OPC *QPC? 1
Reset *RST e -
Service request enable *SRE *SRE? n "n:0~63,128~ 191"
Read status byte ————— *STR? n
Trigger *TRG e ——
Self test e *TST? n
Wait to continue *WAT e o

wwworalvretrories:com




2.4 Status Messages

The diagram below shows the structure of service-request summary messages for the status byte register (STB) used with

the MS8606A.
B ity Bit6 Bits Bit4 Bt3 | Bit2 Bit 1 Bit0 <—l
tne | DIOB DIO7 D106 DIOS | Dio4 | Dio3 | Dio2 DIO1

summary bit | Nof used % | I\S/[ ESB MAV ERR END | Not used | Not used
hhhhh R S|s 4 ‘ Status byte
o i 1 ‘*‘ ERR summary bit of {status massage)
! Bit0-5.7 i : the extended (ERR)
__________ _ A:l‘wwwﬁw : i register of the next page
éSeNice F{equesti :
P i Generglion END summary bit of
S ofeach e the extended (END)
i oeach v 7 i i register of the next page
| corresponding © !
NobE
Samice oo |1 | EVEMSUTMBYBIL | g thatthe output
i Enable Request ! }— (ESB) "n icating that Iné outpu
| bits0t05,7 | queue is not empty
Prmmeme e et Message Available (MAV)
logical OR
A A A A A A A A
7 »{&)=<{ 7 | Poweron (PON) Output queue
6 ‘;@-"—m—- 6 | Userrequest {URQ, not used)
5 >@<-«~m-m 5 | Command error {CME}
4 ‘r—@-‘- 4 | Execution error (EXE)
3 >Q—< 3 | Device-dependent error {DDE)
2 (&)< 2 | Query error (QYE)
1 >@< 1 | Reguest for contrel of bus {RQC, not used)
0 (&)= 0 | End of operation (OPC)
- Standard event status Standard event status
enable register (ESE) register (£SR)

Standard Event Status (STB) Register
Note: & indicates a legical product (AND).

2-7
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To previous page
END summary bit

Oia iR d|~

Extended END avent staius
enabie register (ESE2)

Logical OR
L A A A A A &
(& 7 | Not used
A
P '\J& g Output level setting end
‘;Uﬁ.
.,_@91 4 | Frequency setting end
(&) 3 | AVERAGE end
> ’:@z\ ¢ 2
W Calipration end
> @ -« 1
»@9 -« 1 0 | Sweep measurement end

Extended END event stalus
register (ESR2)

Extended Event Status (END) Register

To previcus page :
ERR summary bit™ Logical OR
A A A A A A A
7 &< 7
S &< 5
4 (& 4
(&)
3 (&)< 3
&
2 (&)< 2
N
i ‘@ < 1
(&)=
0 &)~ 0

Extended ERR event status

enable register (ESE3}

» Not used

/

Sync ioss (BER measurement)

Extended ERR svent status
register {ESH3}

Extended Event Status (ERR) Register

2-8
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2.5 Device Message List

MS8606A-specific program commands, query messages, and response messages are listed from paragraph 2.5.1.

* Device message table

{a) Program messages (Program Msg)/query message (Query Msg)

(i Uppercase characters
(iiy  Numeric

(i)  Lowercase characters in argument

f (frequency)

t(time)

g{level)

n (no units integer)

r {no units real number)

h (ne units hexadecimal number)
Others

(b) Response messages (Response Msg)

(i) Uppercase characters
(11)  Numeric
(ii}) Lowercase characters in argument
{ (frequency)
t {time)
{2 (evel}
u (ratio)
s {symbol}
n (no units integer)
ouiput. )
r (no units real number)

h (no units hexadecimal number)
Others

Reserved words

Reserved words {(numeric code)

Real number or integer with decimal point
GHZ. MHZ, KHZ, HZ, GZ, MZ, KZ, no units = HZ
Real number or integer with decimal point
S, 8C, MS, US, no unit = US
Real number or integer Wiﬂ-'] decimal point
DB, DBM, DM, DBU, W, MW, UW, NW, no units =
set SCALE units
Integer
Real number
Hexadecimal number

Listed in remarks columns of the table

Reserved words

Reserved words (numeric code)

12-character fixed integerunits = HZ

Real number or integer with decimal point
Real number or mteger with decimal point
Real number or integer with decimal point
Real number or integer with decimal point

Integer, variable namber of digits (Significant digits are

Real number with decimal point, variable number of
digits (Significant digits are output.}
Hexadecimal number

Written in remarks columns of the table

Notes: +«Integer:NR1 format, real numberNR2 format

« 0/.Zero

www.valuetronics.com
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Device messages are classified into 7 types according to their valid ranges:

1.MS8606A conunon commands : Valid in all MS8606A modes

2 Instrument Setup command : Valid in Instrument Setup pane! mode
3.Analog tester commands : Valid in Analog tester panel mode

4.Setup common parameter command : Valid on the Setup common parameter screen
5.8etup TX Measure Parameter commands Valid on Setup TX Measure Parameter screen
6.TX Measure commands : Valid on TX Measure screen

7.AF Measure command : Valid on AF Measure screen

These device messages are listed below.

« Relationship between screen hierarchies and commands
IMS8606A common commands}:Valid in all MS8606A modes regardless of screen hierarchies

Save/Recall command

FD command (Verify}

Copy command

Single/Continuous switching command

Preset command

Panel mode switching command

Switch to upper screen command (BS: Back Screen)
Extended event status command (END, ERR)

[Screen hierarchies and commands]

Panel mode switching commands

—Instrument Setup mode:
L Instrement Setup screen: Instrument Setup command
Analog Tester mode

Setup common parameter screen: Setup common parameter command

Analog Tester commond
TX measurement screen switching command

#xxTX Measure screenss=x wax 1 X Measure commandss
Setup TX Measure parameter screen  © Setup TX Measure parameter command
TX Measure screen : TX Measure command

> AF Measure screen switching command
%% AF Measure screens#+= xxx AF Measure commandssx
AF Measure screen . AF Measure command
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2.5.1

MS8606A common commands

MS8606A common commands are valid in all MS8606A modes.

(1) Save/Recali commands (parameter saving and recalling)

Intermediate Function Function details Program Msg | Query Msg Response Remarks
class Msg
Recaii Recali file File No. RCMn -- ---
Save Save file File No. SVM n e
(2) FD commands (verify)
i R
Inte;?;zglate Function Function details Program Msg Query Msg els\’g};)gnse Remarks
Vetify On VERIFY ON VERIFY? ON
Off VERIFY OFF | VERIEY? OFF
{3) Copy commands (copy)
i , . . R
inte::rlzegglate Function Function details Program Msg | Query Msg e:ﬂpsognse Remarks
Copy PRINT
PLS @ = wen
(4) 'Single/Continuous switching commands
Intermediats . . . Response
class Function Function details Program Msg | Query Msg Msg Remarks
Single sweep Measurement/ SNGLS e
Sweep start S2 - -
Measurement/ SWp - ---
Sweep synchronization| TS --- e
Continuous CONTS - o
St ---
Measurement/ Measurement/Swesap end | -~ SWP? SWP @
Sweep status Measurement/Sweep SWP? SWP ¢
(5) Preset commands (initialization, power-on setting)
Intermediate . . . Response
class Fungction Function details Program Msg Query Msg Msg Remarks
Preset PRE
INI
P - e
Preset value Previous state POWERON LAST | POWERON? |LAST
Recall memory No. | POWERON n POWERON? In
2-11
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() Panel-mode switching commands (Analog tester mode, Instrument Setup mode)

Intermediate . . . Response
class Function Function details | Program Msg | Query Msg Msg Remarks
Analog tester PNLMD ANALOG] PNLMD? ANALOG
Instrument setup PNLMD SYSTEM| PNLMD? SYSTEM
{7} Switch to upper screen command (BS)
émezrazig;ate Function Function details | Program Msg | Query Msg Heiﬁp:gnse Remarks
Back screen BS o -en
(8) Extended event status commands (END)
inte;g;igaate Function Function details | Program Msg | Query Msg RE§/[;‘350gnse Remarks
Event status END event status| Eventstalusenable | ESE2 n ESE27? n
Event status ragister | -— ESR27 r
ERR event status| Eventstatys enable | ESE3 n ESE3? n
Event status register | --- n

2-12
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2.5.2

Instrument Setup command

The Instrument Setup command is valid in Instrument Setup Panel mode.

www.valuetronics.com

Intermediate Function Funciion details Program Msg | Query Msg | €SPONSe | morpance
class Msg
Hardware | Reference frequency | 10MHz REF 1O0MHZ REF? 10MHZ
13MHz  |REFi3MHZ | REF?  |1amHZ |
RF in/out Main RFINOUT MAIN] RFINCUT? 1 MAIN
AUX  |RFINOUT AUX | RFINOUT? | AUX |
Display Display On DSPL ON ---
oft |pspLoff |- | |
Title display DATE/TIME TTL DATE TTL? DATE
USERdefine  |TTLUSER | TTL? UseR |
SN o e e
Title input User title TITLE a TITLE? a
, e I R DI B
Select date display | Japan (yy/mm/dd) DATEMODE YMD | DATEMODE? | YMD
mode 'USA (mm-dd-yy) | DATEMODEMDY DATEMODE? | MDY |
Europe {dd-mm-yy) |DATEMODEDMY | DATEMODE? | DMY |
Set and read date Japan {yy/mm/dd) DATE yymm,dd ;| DATE? yy.mm,dd
Set and read time TIME hhymm,ss | TIME? hh,mm,ss
Buzzer Buzzer switch On ALARM ON ALARM? ON
I B L
of  |ALARMOFF |ALARM? |OFF
A D EE
I R R R
Sounds huzzer BZR ---
GPIB Terminater LF TRM @
CRILF I TRM 1 —
RS232C Baud rate 9600 BAUD 9680 BAUD? 9600
4800 |BAUD 4802 |BAUD? 4800 |
2400 |BAUD 2400 | BAUD? (2400 |
1200 BAUD 1200 | BAUD? | 1200
Parity Even PRTY EVEN PRTY? EVEN
Odd PRTYODD | PRTY? |oDD |
off PRTYOFF  |PRTY? |OFF |
Data bit 7bits DTAB 7 DTAB? 7
8bits |pTABS DTAB? |8
Stop bit Tbit STPB 1 STPB? 1
2bits stPB2  |sTPB?  l2 |
2-13
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lntecr:rlﬁ;zgiaie Function Function details Program Msg Query Msg Re?\%asgnse Remarks
Tirme out TOUT t TOUT? t
Delimiter LF DELM &
CF{/LF oeime L I R
Print Type ESC/P PMOD 6 PMOD? 6
(24DOT)
‘WP |PMODEZ PMOD? |a
BMP(B&W) | PMOD11 pmoD? 11
Color Select pattern | Patternt COLORPTN COLORT COLORPTN? |COLOR1
Patem2 | COLORPTNCOLOR2 | COLORPTN? |coLomz |
Pattern3 | COLORPTNCOLOR3 | COLORPTN? |COLORa |
Pattern4 | COLORPTNCOLOR4 | COLORPTN? |COLOR4
User pattern| COLORPTN USERCOLOR | COLORPTN? | USERCOLOR |
Copy from Pattern COPYCOLCR COLOR1 “nn
| Pattem2 | COPYCOLORCOLOR2 | - N
Pattern3 | COPYCOLORCOLOR3 | — —
Patern4 | COPYCOLORCOLORA | - —
User define Red, green, | COLORDEF n,rg,b, COLORDEF?n irg,b n:Frame
blue number
2-14

wwwyEueMornies:com




2.5.3 Analog tester commands

« The Analog tester commands are valid in Analog tester panel mode (on all Analog test screens).

{1) Measure-maode switching commands

Hesponse

Functicn Function details Program Msg Query Msg Msg Remarks
Setup Common Parameter MEAS SETCOM MEAS? SETCOM
Setup TX Measure Parameter MEAS BSETTX MEAS? SETTX
TX Measure MEAS TX MEAS? TX
AF Measure MEAS AF MEAS? AF
{2} Measure result status command
Function Function details Program Msg Query Msg Reﬁfsognse Remarks
Status - MSTAT? n
« Response vaiue n of MSTAT?
The table below lists the meanings of response value n of MSTAT? (measurement result status command).
Value of n Explanation
0 Normal termination
1 RF input limit
2 Level over
3 Level under
4 Unmeasurable
5 Deviation under
9 tUnmeasured
2-15
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2.5.4 Setup common parameter command

+ Note that RF Frequency and RF Level program messages are also valid on all measurement screens of the TX Mesure.

Intezrlgzgiate Function Function details | Program Msg | Query Msg Reiﬁpsc gnse Remarks
AF Frequency | Channe! CHANnR CHAN? n{ch/1ch]
TX Measure Frequency TXFREQT TXFREQ? f[Hz/1Hz ]
Channel Spacing CHSPC{ CHSPC? f[Hz/1Hz ]
RF Level TX Measure Ref Leve! RFLVL @ RFLVL? 0 [dBm / 1d8B]
TX Power 40.0dBm PRNG 40 PRNG? 47
Meter Range 30.0dBm PRNG 30 PRNG? 3
20.0dBm PRNG 2@ PRNG? 26
10.0dBm PRNG 1& PRNG? 12
TX Power Meter Range | 40.0dBm PARNGSH s e
{ without Parameter ) 30.0dBm PRNG4 - -
20.0dBm PRNG3 -
10.0dBm PRNG2 - =
AF Level Input | Range 30V ARNG 38 ARNG? 30
4y ARNG 4 ARNG? 4
400mVv ARNG 408M [ ARNG? ADOM
40mv ARNG 40M | ARNG? 4E0M
impedance 6000 AIMP 62Q AIMP? 80
100kQ2 AlIMP 13K | AIMP? 123K
AF Level input | Impedance 6000 ADIMP 620 | ACIMP? s1a1%]
| 500 AOMP 5B | ACIMP? | 50
2-16
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255 TX Measure commands

* Program messages of the TX Measure commands are valid in ranges defined on TX Mesure screens.

2.5.5.1 Setup TX Measure Parameter command
§nte;;222iate Function Function details Program Msg Query Msg Fie;;’);gnse Remarks
User Cal Factor UCAL 0 UCAL"? g [dB/¢01dB]
Power Meter Power Meter PMTH POW PMTH? POwW
Method IF Level Meter | PMTH IF PMTH? | IF
HF Measure All RFMM ALL - RFMM? All
Mode RE Only RFMM RF RFMM? RF
Range 40kHz RRNG 42K RRNG? 42K
4kHz RRNG 4K RRNG? 4K
High Pass Filter . 300Hz RHPF 38 RHPF? 300
Off RHPF OFF RHPF? OFF
Low Pass Filter | 3kHz RLPF 3K RLPF? 3K
Off RI.PF GFF RLPF? OFF
De-emphasis Cn RDEMP ON RDEMP? ON
' Off RDEMP OFF RDEMP? CFF
Squelch Auto RSQL AUTO RS8QL? AUTO
Off RSQL OFF RSQL? OFF
2-17
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2552 TX Measure command

Integﬁigiaie Function Function details Program Msg Query Msg Reiﬂpsognse Remarks
Storage Mode | Storage Mode Normai STRG NBM STRG? NRM
Average STRG AVG STRG? AVG
Average On VAVG ON
VAVG 1 s -
KSG
Average Off VAVG OFF - -
VAVG @ e
K8H aee
Average Count AVR n AVR? n
VAVG n VAVG? n
RF Power Adjust Range ADJRNG
Manual Calibration PWRCAL -
Calibration Cancel CALCANCEL
Power Meter Range | Range Up PMRNG UP -
Range Down PMRBNG DN ---
Power Meter Range | 40.0dBm PRNGS -
{without Parameter) | 30.0dBm PRNG4 .-
20.0dBm PRNG3 -
10,0dBm PRNG2 ---
Power Meter Zero Set ZEROSET -
Set Relative RFPWRSRL
Deviation Demod. FM DDMOD FiM DDMGD? Fiv
oM DDMOD PM DDMOD? PM
Detect Mode (P-P)2 DETMD PP DETMD? PP
+P DETMD +P DETMD? -P
-P DETMD -P DETMD? +P
RMS DETMD RMS DETMD? RMS
(P-P)/2 Hold DETMD PPH DETMD? PPH
+P Hold DETMD +PH DETMD? +PH
-P Hold DETMD -PH DETMD? -PH
High Pass Filter | 300Hz DHPF 300 DHPF? 1510
50Hz DHPF 50 DHPF? 5
Oit DHPF OFF DHPE? OFF
Low Pass Filter | 3kHz DLPF 3 DLPF? 3
18kHz DLPF 15 DLPF? 15
Off DLPF OFF DLPF? OFF
Relative On/Off | On RDEVRL ON RDEVRL? | ON
Off ADEVRL OFF RDEVRL? | OFF
2-18
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Inte::?;igiase Function Function details Program Msg Query Msg Reiﬁpso ; € Remarks
AF Level/Distortion | Filter ITU-T P.53 AFLT P53 AFLT? P53
C-MESSAGE AFLT CMESS AFLT? CMESS
8kHz BPF AFLT BPF AFLT? BPF
Off AFLT OFF AFLT? OFF
High Pass Filter! 400Hz AHPF 400 AHPF? 420
Off AHPF OFF AHPF? OFF
De-emphasis 750us ADEMP 750 ADEMP? 750
Off ADEMP OFF ADEMP? OFF
Distortion Unit | dB ADSTU DB ADSTU? DB
Y% ADSTU PER ADSTU? PER
AF Level Set Relative TALVLSRL - -
PTY On PTT ON PTT? ON
Off PTT OFF PTT? OFF
RF Frequency | Channel CHAN n CHAN? nfch /7 1chj
TX Measure Frequency TXFREQ f TXFREQ? | f[Hz/ 1Hz]
BF Level TX Measure Ref Lavel RFLVL 0 RFLVL? ¢idBm/ 1dB]
AF Oscillator 1 | Frequency AFREQ1§ AFREQ1? | f[Hz/0.1Hz]
Leve! Spectis e ot ]| ALVLY WV MV,UV) | ALVLIZ V| vV 1uy]
s e mptivtoterel | AL VLY 0 DBM ALVL1?2DBM | 0[dBm/0.1dBm]
Speciet o MPUSUBAIRST | ALVLY 0 (or ALVLT vi ALVL1? 0 (or v)
Signal Tone ASIG1 TONE ASIG1? TCONE
Nelse{ITU-T G.227); ASIGT G227 ASIG1? G227
Noise(White) ASIGT WHITE ASIG1? WHITE
Level Relative | On ALVL1RL ON ALVL1RL? | ON
Off ALVL1RL OFF ALVL1RL? | OFF
Relative Value - ALVL1RLV?! Q[dB/0.1dB]
Oscillator Switch On AQUT1 ON ADUT1? ON
Off AOUTH OFF ADUT1? OFF
AF Osciliator 2 | Frequancy AFREQ2 § AFREQ2? | f[Hz/0.1HZ]
Level Specles he AUUDIREAE | AL VL2 WV MV,UV) | ALVL2? V| VIV 1Y)
Sealles e MpUbIpAIEE ) ALVL2 ( DBM ALVL2? DBM| 0[dBm/0.1dB]
e e ALVLZ g (or ALVLZ V] ALVL2? | f{orv)
Signal Tone ASiG2 TONE ASIG27 TONE
Noise(ITU-T G.227) | ASIG2 G227 ASIG27 G227
Noise(White) ASIG2 WHITE ABIG27 WHITE
Level Relative | On ALVE2RL ON ALVE2RL? | ON
Off ALVLZRL OFF ALVL2RL? | OFF
Relative Value ALVL2RLV?| { [dB/0.1dB]
Osciflator Switch: On ACUTZ ON AQUTZ? ON
Off AQUT2 OFF AQUT27? OFF
2-19

www.valuetronics.com

SECTION 2 DEVICE MESSAGES




Integgzglate Function Function details Prrc\)ﬁgsz;m Query Msg Re;ﬁpﬁo gﬂ e Remarks
Measure Result| Status -as MSTAT? n
RF Frequency e RFFREQ? flHz / 0.01Hz]
RF Frequency Error o RFFREQERAR? f[Hz / 0.01Hz]
RF Freq. Eror ppm - RFFREGERRPPM? | mippm / 0.0001ppm]
RF Power nn RFPWR? W w[W / 1pW]
RFPWR? DBM 0 [dBm / 0.01dB]
Retative Value | - RFPWRRLV? 0[dB/ 0.01dB]
Deviation Demod, FM RDEV? flHz / 0.1Hz}
Demeod. aM RDEV? trad / 0.0001rad)
Relative Value | --- RDEVRLV? §[dB/0.01dB]
Deviation Demod. FM RDEVALL? f[Hz / 0.1Hz] *1
Readouts alf the
measurexd results. ;| Demod. aM -en ROEVALL? rlrad / 0.0001rad]
AF Level Demod. FM - TALVL? flHz / 0.1Hz]
Demod. sM - TALVL? rfrad / 0.1rad]
Relative Value | —- TALVLRLV? £{dB/0.01dB]
AF Level Demod. FM - TALVLALL? fiHz / 0.1Hz] 2
Headots 2l e | Demod. oM | - TALVLALL? {rad / 0.0001rad]
Distortion --- DSTN? DB £1dB/0.01dB]
DSTN? PER p{% / 0.01%]
- DSTN? Cutput with current sefected untt,
AF Frequency - AFFREQ? fiHz / 0.001Hz]
Freq. Charactenistics - FREQCHAR? n £1dB / 0.01dB] *3

*1  RDEVALL? command (which readouts all the measured results of the Deviation) outputs the measured
results of the (P-P)/2, +P, -P, BMS, (P-P)/2 Hold, +P Hold, and -P Hold, in this order with commas for
these data separation,

Output format is shown below, where one data is indicated with 7 characters.
Example 1:  Qutputs with kHz unit. {(One digit under decimal point)
"10000.0, 1000.0, 100.0, 100, 1.0, 12.3, 123.4, 1234.5
Example 2: Outputs with rad unit. (Four digits under decimal point)
"10.0000, 1.0000, 0,1000, 0.0100, 0.0001, 0.0003, 0.1234, 1.2345"

*2  TALVLALL? command (which readouts all the measured results of the AF Leve!) cutputs the 8 types of
the measured results, depending on the combination of the Filter and De-emphasis.
This command outputs the measured results of the ITU-T/750us, C-MESSAGE/750us, 6kHz BPF/750us,
Off/750us, ITU-T/Off, C-MESSAGE/Off, 6kHz BPF/Of, and OH/Of,in this order with commas for these
data separation.
Output format is shown below, where one data is indicated with 8 characters.
Example 1: Outputs with Mz unit. {One digit under decimai paint)
"100000.0, 10000.0. 1000.0, _10.0, 1.0, 123 1234, 12345
Example 2:  Qutputs with rad unit. (Four digits under decimal point)
"100.0000, 10.0000, 1.0000, 0.1000, 0.0100, 0.0003, 0.1234, 1.2345"

2-20
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*3  FREQCHAR? command {which readouts the measured results of the frequency characieristics) performs
FFT of the demodulated AF signal, and outpuis the frequency characteristics (from 50 Hz fo 10 kHz,

in 50 Hz steps, with the reference of the data at 1 kHz).
When inputing this command, specify multiple integer values of n {range: 1 to 200) which are integer-type

parameters to determine the measurement frequencies.
The refation between n and the measurement frequency (f} is as follows:

f=50n {n:1to200)
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2.5.6 AF Measure commands

* Program messages of the AF Measure command are valid on the AF Measure screen.

inie‘r:i);‘:giaie Function Function details Program Msg Query Msg Reiﬂp; ; s€ Remarks
Storage Mode | Storage Mode | Normal STRG NRM 5TRG? NRM
Average STRG AVG STRG? AVG
Average On VAVG ON -
VAVG 1 -
KSG
Average Off VAVG OFF -
VAVG 0 e
KSH e
Average Count AVR n AVR? n
VAVG n VAVG? n
AF Level Adjust Range ADJRNG -
Set Relative AFLVLSRL
Level Range Up ALRNG UP -~
Down ALRNG DN v
High Pass Filter| 400Hz AHPF 400 AHPF? 45e
300Hz AHPF 38¢@ AHPF? 300
50Hz AHPF 5@ AHPF? 53
Off AHPF OFF AHPF? OFF
Low Pass Filter | 3kHz ALPF 3 ALPF? 3
18kHz ALPF 15 ALPF? 15
Off ALPF QFF ALPF? OFF
Filter TU-T .53 AFLT P53 AFLT? P53
C-MESSAGE | AFLT CMESS AFLT? CMESS
6kHz BPF AFLT BPF AFLT? BPF
OFF AFLT OFF AFLT? OFF
AF Level Unit | dBm ALUT DBM ALUT? DBM
' Y ALUT V ALUT? Vv
Distortion Unit | dB ADUT D8 ADUT? DB
%o ADUT PER ADUT? PER
2-22
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%ntegzzgiate Function Function details Program Msg Query Msg Reiﬁ: nse Remarks
g
AF Osciliator 1 | Frequency AFREQ1 § AFREQ1? | f[Hz/0G.1Hz]
Level Specis e g IEL | AL VLT WW(VMV,UV) | ALVLIZ V| VIV 1uV]
il he pubalulierl | ALVL1 0 DBM ALVL17 DBM| §[dBm /0.1dB]
Spelas b ALl | 4y sy g o ALVLTY) | ALVL? | G (or)
Signal Tone ASIG1 TONE ASIG17 TONE
. Noise(ITU-T G.227)| ASIGT G227 ASIG1? G227
Noise{White) ASIGT1 WHITE ASIG1? WHITE
Level Relative | On ALVL1RL ON ALVL1AL? | ON
Off ALVL1RL OFF ALVLIRL? | OFF
Relative Value ALVL1RLV?| 0{dB/0.1dB]
Oscitlator Switch; On AQUT1 ON TADUTY? ON
Off AOUT1 OFF AQUTY? OFF
AF Osciliator 2 | Frequency AFREQ2 f AFREQ2? | f[Hz/0.1Hz]
Level Speuies he plodoid 0l | ALV WW(V,MV,UV) | ALVL2? V| VIV 1Y)
Species e ot b AL VL2 0 DBM ALVL2? DBM 0[dBm / 0.1dB]
Specis e MO e\ 0L VLD {orALVL2Y) | ALVL2? | O(orv)
Signal Tone ASIGZ2 TONE ASIG27 TONE
Noise(ITU-T G.227) ASIG2 G227 ASIG27 G227
Noise(White) | ASIG2 WHITE ASIG27? WHITE
Levei Relative | On ALVE2RL ON ALVLZRL? | ON
Oif ALVLZRL OFF ALVL2RL? | OFF
Relative Value ALVL2RLV? 0[dB/0.1dB)
Oscillator Switch| On AQUTZ2 ON AQUTZ? ON
Off AOUTZ OFF ADUTZ? OFF
Measure Result | Status = MSTAT? n
AF Level dBm’ AFLVL? DBM| 0[dBm / 0.01¢B] | 1o input fevet
with 100kQ is
Y; AFLVLZY | vVioay | MR
-- AFLVL? Ouigus with current Selected Und,
Relative Value | --- AFLVLRLV? {[dB/0.01dB]
AF Level AFLVLALL? DBM: 0 [dBm / 0.01dB;] 1
e s AFLVLALL?V | VIV /0.1uV]
- AFLVLALL?| Cutput wih serent seiecled nil,
AF Distortion dB GSTN? DB | ([dB/(.01dB]
%o DSTN? PER | p[% / 0.01%]
- DSTN? Cuimal with curent sefectad un,
AF Freguency = AFFREQ? | f[Hz /0.001Hz]
Freq. Characteristics - FREQCHAR?n | Q[dB/0.01dB] 2
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*{  AFLVLALL? command {which readouts ali the measured resuits of the AF Level) outputs the 8 types of
the measured resuits, depending on the combination of the Filter and De-emphasis.
This command outputs the measured results of the ITU-T/750us, C-MESSAGE/750us, 6kHz BPF/750us,
Off/750ps, ITU-T/Off, C-MESSAGE/Off, 6kHz BPF/Off, and Off/Off.in this order with commas for these
data separation,
Output format is shown below, where one data is indicated with 9 characters.
Example 1: Qutputs with dBm unit. {Two digits under decimal point)
"100000.00, 10000.00, 1000.00, 001, 1234.56, 12345, -12.34, -0.10"

Example 2: Qutputs with Volt unit. {Exponent form)
"1.234E+01,2.324E-03.5.325E-05 4.448E-06,1 568E+01,3.925E-04,4.250E-03,1 825E-02"

*>  FREQCHAR? command (which readouts the measured results of the frequency characteristics) performs
FFT of the demodulated AF signal, and outputs the frequency characteristics (from 50 Hz to 10 kHz,
in 50 Hz steps, with the reference of the daia at 1 kHz).

When inputing this command, specify multiple integer vaiues of n (range: 1 to 200) which are integer-type
parameters to determine the measurement frequencies.
The relation between n and the measurement frequency (f} is as follows:

f=50n (n: 110 200)
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SECTION 3
SETUP

This section describes the RS-232C/GPIB connections to external devices and seiting the remote-contro] interface of the
MSB6O6A.

TABLE OF CONTENTS
3.1 Connecting Devices with GPIB Cables ...c.cvc it st a s 3-3
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3.5 Setting the ltems Relating to Remote Control and Panel Key Control ... 3-7
3.5.1 Remote Control and panel Control KEYS ... 3-7
3.5.2 Remote Control StAIUS ..o e et e et e 3-7
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3.1 Connecting Devices with GPIB Cables

The rear panel has connectors for connecting GPIB cables.

Up to 15 devices, including the controiler, can be connected to one system. Connect devices under the

conditions described to the right of the diagram below.

GPIB conneciors

-« Total cable length <20 m
Cable length between devices <4 m
Number of devices which can be connected <15

GPIB cables

Mounting and dismounting of the GP-1B cable must be done after turning off the power switch and pulling out
the power cord from the socket. If the power remains on, only signal common line may disconnected before
the other lines, then AC leak voltages are applied to the ICs, and there is a possibility that components suck as
1Cs in the interface unit will be damaged.

/\ CAUTION

The GPIB cables must be connected before the power is turned on.

3-3
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3.2 Setting GPIB Interface Conditions

Set the GPIB interface on the Instrument Setup screen at the front panel.
Set the following items:

1) Taterface: Connect to Controller (Initial value: GPIR)

2} GPIB: Address (Initial value: 01)

An example of the setting when the GPIB interface is set with the GPIB address03 is given below.

Step Key operation Explanation

{Switching to the Instrument Setup screen)

i. [Main Func on off] F6 Sets the Main Func on to display the main menu.
2. Next Menu[ « } Sets the Instrument Setup mode.,
{Instrument Setup] F2 Displays the Instrument Setup screen.

(Selecting the remote control interface)

3 Carsor [ o~ [ ~1 Uses these cursor keys to select "Interface Connect to Controller.”.
4, [Set] _ Opens the setup window.

5 Cursor [ o~ ][~ ] Selects GPIB on the setting window.

6. [Set] Closes the setting window and determines the set value.

{Setting the GPIB address)

7. Cursor [ ~ ][ ~] Use these cursor keys to select a GPIB address.
8. [Set} Opens the setup window.
9. [07[31 [Set] Set the GPIB address to 03.

3-4
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3.3 Connection of RS-232C Interface Signal

Connection of RS§-232C interface signal between the MS8606A and a personal computer is shown below.

» Connection to PC98-series personal computer(NEC)
MGB606A side (Serial)

PC9801-series personal gomputer side

GND
CDING) et

GND

L

GND

RD 2

8D

™ 3
DTR (NG) 4 s

GND 5
DSH(NC) 6 It o

RTS 7 W“-—‘I

RD
RS
(025
DR
GND

CTS 8
RI(NC) § =i

D-sub 9 pins, male

» Connection to IBM PC/AT personal computer

MS8806A side (Serial)

cD
NC
NC
GND
NC
GND
GND
8Tz
NG
RY
NC
NC
ER
NG
NG
NG
871
NC

W o~ o s W N =

T

e
w N =2 O

O Sy
W o~ M n

N
- O

N
ab]

)&
=

B-sub 25 ping, male |

ro
[0}

il

IBM PC/AT personal computer side

_ GND GND
COMNG) 1 ——— { 1¢cp
RD 2 { 2PRD
o 3 { aTD
DTR (NCY 4 ——— { 4 7DR
GND B { 5 GND
DSR{NCY 6 —— { &SR
RT§ 7 == — {7 ATS
cTs 8§ ! byt 8 CTS
RINC) 8 ——te el g o

D-sub 9 pins, male
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3.4 Setting RS-232C interface Conditions

Set the R8-232C interface on the Instrument Setup screen at the front panel.
Set the following items:
1} Imterface: Connect to Controller (Initial value: GPIB)
2) RS-232C: Baud Rate (Initial value: 2400)
Parity (Initial value: Even)
Data Bit (Initial value: 8 bits)

Stop Bit (Initial value: 1 bif)

Set the RS-232C interface conditions, as desribed below.

Step Key operation Expianation

{Switching to the Instrument Setup screen)

1. {Main Func On/Off] F6 Sets the Main Func on to display the main menu.
2. Next Menu | ] Sets the Instrument Setup mode.
[Instrument Setup] F2 Displays the Instrument Setup screen.

(Selecting the remote control interface)

3. Cursor { o~ ][~] These cursor keys are used to select "Interface Connect to Controller.”
4. [Set] Opens the setup window.

5. Cursor [ -~ ][~} Selects RS-232C on the setting window.

6. {Set] Closes the setting window and establishes the set value.

(Setting the RS-232C interface)

7. Cursor { ~1{~~1] Uses these cursor keys to select the setting item Baud rate.
g. [Set] Opens the setup window,
9. [~ ][~ 71[Set] Uses these cursor keys to select a Baud rate value (9600 [bps] etc.).
10, [ ~10~1 Sets other interface conditions in the same way.
3-6
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3.5 Setting the ltems Relating o Remote Control and Panel Key Control

3.5.1 Remote control and panel control keys
The keys and lamps described in this paragraph are assigned on the front panel as exclusive keys and lamps.
1y REMOTE tamp and LOCAL key

The REMOTE lamp indicates that the MSBG06A is controlled remotely via the GPIB interface. When the MS8606A is
controlled remotely from an external controlier via the GPIB interface on the rear panel, the REMOTE lamp lights. While
the REMOTE lamp is on, key entry and rotary encoder entry from the front panel are disabled. The LOCAL key is used to
cancel the remote control status of the GPIB interface. When the LOCAL key is pressed, the REMOTE lamp goes off and
key entry and rotary encoder entry from the front panel are enabled.

2) PANEL LOCK key

The PANEL LOCK key is used to enable and disable key entry and rotary encoder entry from the front panel. Use the
PANEL LOCK key to prevent an operation error on the front panel for automatic measurement or status holding. When
the panel is locked, the green lamp on the PANEL LOCK key lights.

3.5.2 Remote conirol status

I the MS8606A is controlled remotely, the REMOTE lamp on the left of the front panel lights. While the REMOTE lamp
is on, key entry and rotary encoder entry from the front panel are disabled. To change from the remote control to front

panel entry status, execute the following steps:
1y Halt the remote control.

2) If the REMOTE lamp is on, press the LOCAL key to cancel the REMOTE status.

3-7
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SECTION 4
DEVICE MESSAGE FORMAT

This section describes the format of the device messages transmitted between a controller and the MS8606A via the GPIB

system.
TABLE OF CONTENTS
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4.1 General Description

The device messages are data messages that are transmitted between the controller and devices. There are two types of

data messages:program messages cutput from the controller to the MS8606A, and response messages input from the

MSB606A by the controller. There are alsc two types of program commands and program queries in the program message.

The program command is used to set this instrument's parameters and to instruct it to execute processing. The program

query is used to guery the values of parameters and measured results.

4.2 Program Message Format

To transfer program messages from the controller to the MS8606A using the PRINT statement, the program message

formats are defined as follows:

PROGRAM MESSAGE

PRINTAGL, "IFREQA 2GHZ"

il

Program message

(1) PROGRAM MESSAGE TERMINATOR

PROGRAM MESSAGE
TERMINATOR

Cartridge Return (CR) is ignored, and is not processed as a terminator.

www.valuetronics.com

When the program message is
transmitted from the controller
to the MSB606A, the specified
termanator is attached.

ECH

e D>—Ce

NL : New line or LF (Line Feed)

EQO!: The ECI signat of the GPIB
interface is used to indicate
message termination.
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(2) PROGRAM MESSAGE

O\
N

[

FPROGRAM MESSAGE UNIT >

Multiple commands can be output sequentially by concatenating each of them with a semicolon.

<Example> PRINT A\ @L, "TFREQ A 1GHZ:RFLVL A UP"

(3) PROGRAM MESSAGE UNIT

N
| N )

—> PROGRAM HEADER ‘T»@_‘L PROGRAM DATA (, >

| |

n

* Each IEEE488.2 common command has a leading asterisk "+" that is always placed before
the program header. :

* The program query has a trailing question mark "?" that is always added at the end of the
program header.

(4) PROGRAM DATA

_| CHARACTER PROGRAM N
DATA e
i\ NUMERIC PROGRAM SUFFIX DATA
% DATA ~N (unit)
N STRING PROGRAM

DATA

(5) CHARACTER PROGRAM DATA

Character program data consists of uppercase alphabetic characters from A to Z. lowercase alphabetic characters from

ato z, the underline "_", and the numbers 0 to 9. These characters can be used in specified combinations,
<Example> PRINT A\ @1, A "MERANRM® ... ..... Sets Marker to Normai,
4-4
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(6) NUMERIC PROGRAM DATA

Numeric program data has two types of formats:integer format (NR1) and fixed-point real number format (NR2).

<Integer Format (NR1)>

A

s (o) :

= Zeros can be inserted at the beginning. — 005, 4000045

« No spaces can be inserted between a + or - sign and a number. — 5, +AS5 (X)
* Spaces can be inserted after a number. — +3AA4AA

« The + sign is optional. — 43,5

* Commas cannot be used to separate digits. — 1,234,567 (x)

<Fixed-Point (real number) Format (NR2)>

4 {Integer part} ————————P-4————P-4— (Fraction part) —
Decimal point

S Lo The decimal /
fmm The digits in the point cannot be < - —— - The digits in the
integer part can omitted. fraction part can
be omitted. he omitted.

* The numeric expression of the integer format is applied to the integer part.

* No spaces can be inserted between numbers and the decimal pqint. 3 FT530.123 (%)
"« Spaces can be inserted between numbers and the decimal point. — +753,123 AL 0N

» A number may not always be placed before the decimal poiat. ~» .05

* A - or - sign can be placed before the decimal point.  — 4+, 053, -.03

* A number can end with a decimal point. — 2.
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(7) STRING PROGRAM DATA

<inserted ' > W
<> | g
Non-single quote )

ASCH character

<ingered " » -—--\

_|Non-double quecte
ASCIi character

*Both ends of string program data must have a pair of double quotation marks "_".
PRINT @1, "TITLE 'MS8606A"'"

A éingle quotation mark used within the character siring must be repeated as shownin ' or "
PRINT @1, "TITLE 'MS8606A' 'NOISE MEAS''*® "
Executing TITLE results in MSE606A 'NOISE MEAS'.

Note:To use the deuble quotation mark " in the PRINT statement, specify CHRS (&H22).
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4.3 Response Message Format

To transfer responses messages from the MS8606A to the controller by using the INPUT statement, the response message
formats are defined as follows:

RESPONSE MESSAGE
TERMINATOR

RESPONSE MESSAGE

(1) RESPONSE MESSAGE TERMINATOR

‘r_/N—L\ EO
Y |

The response message terminator to be used depends on the TRM command.

(2) RESPONSE MESSAGE

GRS

RESPONSE MESSAGE UNIT

Y

When a query is sent by the PRINT statement with one or more program queries, the response message also consists of one

Or MOTe response message Uniis.

(3) Normal RESPONSE MESSAGE UNIT

N
N

> RESPONSE HEADER —»@ RESPONSE DATA |

4-7
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(4) RESPONSE DATA

»| CHARACTER RESPONSE
DATA

NUMERIC RESPONSE
DATA

STRING RESPONSE
DATA

(5) CHARACTER RESPONSE DATA

Character response data consists of uppercase alphabetic characters from A to Z, lowercase alphabetic characters from

"on

a to z, the underline "_", and the numbers 0 to 9.These characters can be used in specified combipations.

(6) NUMERIC RESPONSE DATA

<Integer Format (NR1)>

é <Example>
» <0~9> 123

d 1234

* Any number except 0 can be placed at the beginning digit.
* There is no need for a + sign hefore a positive number.

<integer Format (NR1)>

§ )
:
<O ——A— <(~G>

* Any number except O can be placed at the beginning digit.

= There is no need for a + sign before a positive number

« If there are zeros after the decimal point, the numeric data
is cutput in integer format,
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(7) STRING RESPONSE DATA

“<inserted " > —\

)

Non-single quote /’

ASCIl character

String response data is output as an ASCII character string, which is enclosed with double quotation marks.

(8) Response message to input the waveform data using binary data
For details on reading binary format, see paragraph 8.2.2 (4} in Section 8, "SAMPLE PROGRAMS, "

4-9
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SECTION 5
STATUS MESSAGES

This section describes MS8606A status messages, their data structure and models, and explains the techniques for
synchronizing the controller and the MS8606A.

To obtain more detailed status information, the IEEE488.2 standard has more common commands and common queties
than the IEEE488.1 standard.

TABLE OF CONTENTS
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The Status Byte (STB) seat to the controller is based on the IEEE488.1 standard. The bits comprising it are called a status

summntary message because they represent a summary of the current data contained in registers and quetes.

The following pages explain the status summary message and structure of status data that constitutes the status summary

message bits, as well as techniques for synchronizing the MS8606A and controller, which use these status messages.
These functions are used by an external controller with the GPIB interface bus.

Almost functions can be used by an external controller with the RS-232C interface.
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5.1 |IEEE488.2 Standard Status Model

The diagram beiow shows the standard model for the status data structure stipulated in the IEEE488.2 standard.

7 (& r<] 7 | Poweron pON)
6 > @ -« 6 | Userrequest{URQ, notused)
5 > @ ~ 5 | Command error (CME}
4 ‘;@—‘4 4 | Execulion error (EXE)
3 (& 3 | Device-dependent error (DDE)
2 .;@ -« 2 | Queryenor (QYE)
i —————»O - 1 | Request for bus control (RQC, not used)
o 0 | Opetation complete (OPC)
Standard event status
enable register Standard event status register %
R R . Y \ v ¥ ¥ ¥ S :
- Set by =ESE <n> : , '
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm Service Reguest] __ Qutput Queue
; Generation ;
§ Logical OR e } o
JEDNEE S S U S W X E L ) g
7 &~ E :
e i =
o
5 > O‘ 5 |ESB <— E
4 ;O < 4 |MAY —] @
3 >@ % 3 = %
1 o @4 1 =
0 (&)= U
Service request enabie register o Staus byte

- Setby *SREn -
" Read by *SRE? .

Standard Status Model Diagram
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The JEEE488.1 status byte is used in the status model. This status byte is composed of seven summary message bits given

from the status data structure. To create the summary message bits, there are two models for the data structure:the register

~ model and the queue model.

Register model

Queue model

message bit also becomes 0.

The register model consists of the two registers used for recording
events and conditions encountered by a device. These two registers
are the Event Status Register and Event Status Enable Register. When
the result of the AND operation of both register contents is not 0, the
corresponding bit of the status bit becomes [.In other cases, it
becomes 0.And, when the result of their Logical OR is 1, the summary

message bit also becomes 1.1f the logicai OR result is 0, the summary

The queue in the queue model
is for sequentially recording the
waiting status values and data.
The queue structure is such that
the relevant bit is set to 1 when
there is data in it and O when it

is empty.

In IEEE488.2, there are three standard models for status data structure, two register models and one queue model, based on

the regisier model and queue moedel explained above. They are:

{D) Standard Event Status Register and Standard Event Status Enable Register
{Z) Status Byte Register and Service Request Enable Register

(3 Qutput Queue

Standard Event Status Register

Status Byte Register

Output Queue |

The Standard Event Status Register
has the structurs of the previously
described register model. 1In this reg-
ister, bits are set for eight types of stan-
dard events encountered by a device.
(D) Power on, (2) User request,

(@) Command error, () Execution error,
(2 Device-dependent error,

® Query error,(7) Request for bus con-
trol and (8 Operation complete. The
logical OR output bit is represented by
Status Byte Register bit 5 (DI06) as a
summary message for the Event Status
Bit {ESB).

The Status Byte Register is a reg
ister in which the RQS bit and the
seven summary message bits from
the status data structure can be set,
It is used together with the Service
When
the result of the OR operation of

Request Enable Register.

both register contents is not 0,
SRQ goes ON. To indicate this,
bit 6 of the Status Byte Register
{DIO7) is reserved by the system
as the RQS bit, which indicates a

“service request for the external con-

troller. The mechanism of SRQ
conforms to the IEEE488.1 stan-

dard.

The Output Queue has
the the

gueue model mentioned

structure  of

above. Status Byte Reg-
ister bit 4 (DIO3) is set
as a SUIMMAary message
for Message Available
(MAV) to indicate that
there is data in the out-
put buffer.
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5.2 Status Byte (STB) Register

The STB register consists of device STB and RQS (or MSS) messages. The IEEE488.1 standard defines the method of
reporting STB and RQS messages, but not the setting and clearing of protocols or the meaning of STB. The IEEE488.2
standard defines the device status summary message and the Master Summary Status (MS8) which is sent to bit 6 together

with STB in response to an *STB? common query.

5.2.1 ESB and MAV summary messages

The following describes the ESB and MAYV summary messages.

(1) ESB summary messages

The ESB (Event Summary Bit) summary message is a message defined by IEEE488.2, and is represented by bit 5 of the
STB register. This bit indicates whether at least one of the events defined in IEEE488.2 has occurred when the service
request enable register is set to enable events after the final reading or clearing of the standard event register.

The ESB summary message bit becomes 1 when the setting permits events to occur if any of the events recorded in the
standard event status register becomes 1.The ESB summary bit becomes trae when the setting permits events to occur if
any of the events registered in the standard event status register is true. Conversely, itis false if none of the recorded events

oceurs even if events are set to occur,

This bit becomes FALSE (0) when the ESR register is read by the *ESR? query and the ESR register is cleared by the
*CLS command.

{2) MAV summary messages

The MAV summary message is a message defined in IEEE488.2 and represented by bit 4 in the STB register. This bit
indicates whether the output queue is empty. The MAYV summary message bit is set to 1 (true) when a device is ready to
receive a request for a response message from the controller and to 0 (false) when the output queue is empty. This message
is used to synchronize the exchange of information with the controller. For exampie, this message can be used to make the
controller wait untit MAYV is true after it sends a query command to the device. While the controller is waiting for a
response from thedevice, it can process other jobs. Reading the output queve without first checking MAYV delay all system

bus operations until the device responds.

5-6
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5.2.2 Device-dependent summary messages

The IEEE488.2 standard specifies that bits 7 (DIO8) and 3 (DIO4) to 0 (DIO1) of the status byte register can be used as
status register summary bits, or to indicate that there is data in a queue.

Device-dependent summary messages have the respective status data structures of the register model or the queue model.

Thus, the status data structure may be either the register Lo report events and status in parallel or the queue to report

conditions and status in sequence. The summary bit represents a summary of the current status of the corresponding status

data structure. For the register model, the summary message is true when there is an event set to permit the occurrence of

more than one true event; while for the queue model, it ts true if the queue is not empty.

As shown below, the MS8606A does not use bits 0, 1 and 7. As it uses bits 2 and 3 as the summary bit of the status register,

it has 3 register mode! types {where 2 types are extended) and one queue model type(with no extension).

Service Request generated --—------~

Bit
-

Standard event
status register

------ Cutput queue

Status summary
message

Status byte register
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register or quaue

{Queue not used)

-1 Extended event

{Queue not used)

iHregister or gueue

Extended event

SRR

! register or queue

LT Extended event

ANot used)

register or queue .(Not used;
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5.2.3 Reading and clearing the STB register

Serial pol} or the *STB? common query are used to read the contents of the STB register. STB messages conforming to
IEFEA488.1 can be read by either method, but the value sent to bit 6 (position) is different for each message.
The STB register can be cleared by using the *CLS command.

{1} Reading by serial poll (only when using the GF’IB' interface)

When using serial poll conforming to IEEE488. 1, the device must return a 7-bit status byte and an RQS message bit which
conforms to IEEE488. 1. According to ITEEE4&8. 1, the RQS message indicates whether the device sent SRQ as true or not.
The value of the status byte is not changed by serial poll. The device must set the RQS message to false immediately after
being polled. As a result, if the device is again polled before there is a new cause for a service request, the RQS message

is false.

(2} Reading by the *STB common query

The *STB? common query requires the device to send the contents of the STB register and an integer format response
message from the MSS (Master Summary Status) summary message. The response represents the total binary weighted
value of the STB register and the MSS summary message. STB register bits O to 5 and 7 are weighted to 1, 2, 4, 8, 16, 32,
and 128; and the MSS to 64, respectively. Thus, excepting the fact that bit 6 represents the MSS summary message instead
of the RQS message, the response to *STB? is identical to that for serial poll. '

(3) Definition of MSS (Master Summary Status)

MSS indicates that there is at least one cause for a service request. The MSS message is represented by bit 6 in a device
response to the *STB? query, but it is not generated response to serial poil. In addition, it is not part of the status byte
specified by IEEE488.1.MSS is generated by the logical OR operation of the STB register with SRQ enabie (SRE) register.

In concrete terms, MSS is defined as follows:
(STB Register bith AND SRE Register bit()
OR
(STB Register bit] AND SRE Register bitl)
OR

(STB Register bitS AND SRE Register bit3)
OR
(STB Register bit7 AND SRE Register bit7)

Since bit-6 status of the STE and SR enable registers is ignored in the definition of MSS, it can be considered that bit-6

status is always being 0 when calculating the value of MSS.
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(4) Clearing the STB register by the *CL.S common command

With the exception of the output queue and its MAV surmmary message, the *CLS common command clears alf status data

structures {status event registers and queues) as well as the corresponding summary messages.

The *CLS command does not affect settings in the enable registers.

5-9
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5.3 Enabling the Service Request (SRQ)

All types of summary messages in the STB register can be enabled or disabled for service requests (SRE) by using the
program-controlling service request {(SRQ) enable operation. The service request enable (SRE) register controls the
generation of SRQ in bits 0 to 7 as shown in the diagram below.

Bits in the service request enable register correspond to bits in the status byte register. If a bit in the status byte corresponding
to an enabled bit in the service reguest enable register is set to L. the device makes a service request to the controller with
the RQS bit set to 1.For example, if bit 4 in the service request enable register is enabled, the device makes a request for

service 10 the controller each time the MAV bit is set to I when there is data in the output queue.

Service Requaest

T ™ Generaton | H
| Logical OR = A 3 o
oA A A A A A & % r“Lﬁ % §
disabled = 0, enabled = 128(2") | 7 > 1L Not used i é
Not used e b RUQS€E-—-———~ >
disabled = 0, enabled =32 (25) | 5 >@ < 5 | 58— F
disabled = 0, enabled = 16 (24 | 4 >—@ < 4 | MAY--s————— %
disabled = 0, enabled =8 (2% | 3 > @< 3 | ESB(ERR) - 2
disabled = 0, enabled =4 (22 | 2 (&7 )= 2 | ESBEND)<«——— @
disabled = 0, enabled =2 {21} 1 \;C_/ -« 1 | Notused @
disablec =0, enabled =2 (2% | 0 [(&)= 0 | Notused
Service request enable (SRE) register Status byte (STB) register

(1) Reading the SRE register

The contents of the SRE register are read using the *SRE? common query. The response message to this guery is an
integer from 0 to 255, which is the sum of the bit digit weighted values in the SRE register. SRE register bits 0 to 5 and 7
are respectively weighted to 1, 2, 4, 8, 16, 32, and 128.The unused bit 6 must always be set to 0.

{2y Updating the SRHE register

The *SRE common instruction is used to write data to the SRE register. An integer from 0 to 255 is added after the *SRE

. fm3common instruction.

This integer indicates the tofal number of bits in the SRE register (weighted values:1, 2, 4, 8, 16, 32, and 128), and sets the
corresponding SRE register bitto O or 1,

A bit value of 1 indicates an enabled state; 0 indicates a disabled state. Always ignore the value of bit 6.

5-10

www:yaluetronics.com




S TIUN O D ATUD VMIEDDALED

5.4 Standard Event Status Register

5.4.1 Bit definition of standard event status register

The standard event status register must be available on ali devices conforming to the IEEE488.2 standard. The diagram
below shows the operation of the standard event status register model. Because the operation of the model is the same as
that for the other models already described, the following only explains the meaning of each bit in the standard event
status register as defined in the [EEE488.2 standard.

disabled = 0, enabled = 128(2%) | 7 ‘@4* 7 | Power on {PON)
disabled = 0, enabled = 64 (25 | 6 >@< & | User request (URQ) - not used
disabled = §, enabled =32 (28 | 5 >@< 5 | Command error {CME)
disabled = 0, enabled = 18 (2% | 4 >/@~ 4 | Execution error {EXE)
disabled = 0, enabled = 8 {2% | 3 > @ < 3 | Device-dependent error (DDE}
disabled = 0, enabled =4 (2% | 2 Mw@—‘- 2 | Query error (QYE)
disabled = 0, enapied =2 (2% | 1 %< 1 1 Request for bus control {RQC) -~ not used
disabied = 0, enabled=2 (2% | O 0 | Operation complete {OPC)

Standard Event Status Standard Event Status Register

Enable Register

Y Y Y Y Yy
Set by *ESE «n Logical OR

E?

. Readb

ESB summary message bit
(To status-byte-register bit 5)

Standard event status enable (ESE) register selects whether the register makes the summary message true when the
corresponding bit of the event status register is set.

Bit Event name Deascription

7 Power on {PON) The power is turned on.

Request for local contrel (rtl).
6 User Request (URQ) This bit is produced regardless of whether a device is in remote or
local mode. Ttis not used for the MS8606A so, it is always set to 0.

An illegal program message. & misspelt command or a GET

5 Command Error (CME) command within a program is received.

4 Execution error (EXE) A legal program message, which cannot be executed, is received.

An error caused by other than CME, EXE or QYE

3 Device-dependent Error (DDE) (e.g., parameter error) occurred.

An attempt is made to read data in the output queuve though there
2 Query Error (QYE) is none there, or data is lost from the output queve due o some
reason (e.g.. overflow).

A device is requesting an active controlier. This bit is not used for

1 Request Control (RQC) the MSBA00A so, it is always set to 0.

A device has completed specified operations and is ready (o
0 Operation Complete (OPC) receive new commands. This bit is only set in response o
the *OPC command.

www.valuetronics.com
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5.4.2 Query error details

5-12

No. ftem Description
If a device receives an MTA from the controlier before it receives the terminator
Incomplete of the program message it is receiving, it aborts the incomplete program message
1 program message and waits for the next one. To abort the incomplete message, the device clears
1ts input-output buffer, reports a query eryor to the status report section and sets
hit 2 in the standard status register to indicate the query error.
If a device receives an ML A from the controlier before it has sent the terminator
Interruption of of the response message it is sending, it automatically interrupts response
) response message | Message output and waits for the next program. To interrupt the response
output message output, the device clears its output buffer, reports a query error to the
status report section, and sets bit 2 in the standard status register to indicate the
qUEry error.
Sending the next | When a device becomes unabie to send a responise message because the controller
program message | has sent another program message immediately following a program or guery
3 | without reading message, the device aborts the response message and waits for the next program
the previous message. It then reports a query error to the status report section as in No.2
respornise message | above.
When several program and query messages are executed in succession, too
many response messages for the output queue (256 bytes} may be generated.
If further query messages are received when the output queue is full, the output
4 Output queue queue cannot send corresponding responses due to the overflow situation. If

overflow

there is overflow in the output queue, the device clears it and resets the section
where response messages are created, Then it sets bit 2 in the standard event

status register to indicate a query error.

www.yalusetropics.com




5.4.3 Reading, writing to and clearing the standard event status register

Reading

The register is read by the *ESR7 common query.

- The register is cleared after being read. The response message is an integer format data

value obtained by binary weighting the event bit and converting it to a decimal number.

Writing

With the exception of clearing, writing operations cannot be performed externally.

Clearing

The register is only cieared in the following cases:

(I A *CLS command received.

(Z) The power is tumed on.
Devices first clear their standard event status registers but later record events that occurred
during the sequence in the registers (e.g.. setting of the PON event bit).

(&) An event is read for the *ESR? command.

5.4.4 Reading, writing to and clearing the standard event status enable register

Reading

The register is read by the *ESE? common query.
The response message is an integer format data value obtained by binary weighting the
event bil and converting to a decimal number.

Writing

The register is written to by the *ESE common command. As bits 0 to 7 of the register
are respectively weighted to 1,2, 4,8, 16,32, 64, and 128, data to be written is sent by
<DECIMAL NUMERIC PROGRAM DATA> which is the digit total of the bits selected
from these bits.

Clearing

The register is cleared in the following cases:

1) An *ESE command with a data value of 0 is received.

{2) The power is turned on.

The standard event status enable register is not affected by the following:
(1) Changes of the status of the IREE488.1 device clear function

(Z) An *RST common command is received.

(3) A *CLS common command is received.

www.valuetronics.com
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5.5 Extended Event Status Register

The register models of the status byte register, standard event status register and enable registers are mandatory for equipment

conforming to the IEEE488.2 standard.
In IFEEARR.2, status-byte-register bits 7 (DIO8), 3 (D104) to 0 (DIC1) are assigned to status summary bits sapplied by the

extended-register and extended-quene models.
For the MS8606A, as shown in‘the diagram below, bits 7, 1 and ( are unused; bits 2 and 3 are assigned to the END and ERR
summary bits as the status-summary bits supplied by the extended-register model. As the queue model is not extended,

there is only one type of queue: the output queue.

Service Request generation--------- 2
E
Bit 7 Not used : Standard event summary bit Standard event
! status register
! model
6 § MSS RQS fe-f------- MAV summary bit
~ ~ 3
5 E
wlio|o @ © § )
4 < ©|w| o oo l ------ Qutput queue
ainloio|o
3 -
o -« ERR event summary bit ERR event
status register
model
1 Not used
ND t hit END event
0 Not used END event summary b status register
mode!

Status summary
message

Status byte register

The following pages describe bit definition, the reading, writing to and clearing of bits for the END extended event register

model.
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5.5.1 Bit definition of END event status register

AT ] IAIN W A2 A AT IV I D

The following describes the operation of the END event status register model, the naming of its event bits, and what they

mean.

disabled = 0, enabled = 128{27)
disabled = 0, enabled = 64 {25)
disabled = 0, enabled = 32 (2%
disabled = 0, enabled = 16 (249
disabled = 0, enabled =8 {29
disabled = 0, enabled = 4 (2%
disabled = 0, enabied =2 (29
disabied = 0, enabled = 2 {

END Event Status Enable Register

23

22

— Niw|h{ti®]~

2] 0

ol
&)< 6
:—'/&\—4 4
/"‘\\J
:—@4 3
@ 2
(&)= 1

Y Y Y Y 3 Y

Logical OR

i

ESB surnmary message bit
(To bit 2 of the status byte register)

Read by ESR2?

Sync establishing end
(BER measurement)

Output level setting end
Frequency setting end
AVERAGE end

Not used

Not used

Calibration end

Sweep or measurement end

END Event Status Register

The END event status register selects whether the register makes the summary message true when the corresponding bit of

the status register is'set.

Bit Event name Description
v Sync establishing end Tm'iisszi:e ii :ri: ;?ait:men synchronization is established after BER
6 Output level seiting end This bit is set to } when output level setting ends.
5 Frequency setting end This bit is set to 1 when frequency setting ends,
4 AVERAGE end This bit is set to 1 when averaging ends.
3 {Not used} (Not used}
2 {Not used) {Not used)
1 CAL end This bit is set to | when calibration ends.
o Sweep or measurement end This bit is set to 1 when sweep or measurement ends.

www.valuetronics.com
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5.5.2 Bit definition of ERR event status register

The following describes the operation of the ERR event status register model, the naming of its event bits, and what they
mean.

disabled = 0, enabled = 128(2") | 7 =®+ 7
disabled = 0, enabled = 64 (2% | 6 =—@=-‘ 6
disabled = 0, enabled =32 (25 | B ‘;@1 5
disabled = ¢, enabled =16 (24 | 4 ‘;@4 4 rNOt used
disabled = 0, enabled =8 (25 | 3 > @< 30
disabled = 0, enabled =4 (23 | 2 (&)= 2
disabled = 0, enabled =2 (2) | 1 |——>{& )= 1
disabled = 0, enabled =2 (29 | O & = 0 | Syncloss (BER measurement)
ERR Event Status Enable Register ERR Event Status Register
Y Y Y Y Y ¥ ¥
o [.ogicat OR i
Pty i  Read by ESR3?
Read by ESESO ESB summary message bit

{To bit 3 of the status byte register)

The ERR event status register selects whether the register makes the summary message true when the corresponding bit of

the status register is set.

Bit Event name Description

7 (Not used) {Not used)

6 (Not used) (Not used)

5 (Not used) (Not used)

4 (Not used) {Not used)

3 (Not used) ' (Not used}

2 (Not used) (Not used)

1 {Not used) (Not used)

0 Sync loss This bit is set to 1 when synchronization foss is occurred.
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5.5.3 Reading, writing to and clearing the extended event status register

The register is destructively read by a query (e.g., it cleared after being read).
The ENLV/ERR event status register is read by ESR2?/ESR37? query. The read value,

Reading an integer format data (NR1), is obtained by binary weighting the event bit and
converting it to decimal.
Writing With the exception of clearing, writing operations cannot be performed externatly.
The register is cleared in the following cases:
. {1 A *CLS command is received.
Clearing

(Z) The power is turned on.

(3 An event is read by the ESR2?/ESR37? query command.

5.3.4 Reading, writing to and clearing the extended event status enable register

The register is non-destructively read by a query (Le., not cleared after being read).
Readi The END/ERR event status register is read by the ESE2?/ESES? query.

egadin
o The read value, an integer format data (NR2). is obtained by binary total weighting the event bit

and converting i to decimal.

The END/ERR event status register is written to by the ESE2/ESES program command.
. As bits 0 to 7 of the registers are respectively binary weighted to 1, 2, 4, 8, 16, 32, 64,
Writing and 128, write data is sent as the integer format data obtained by total weighting the digit
value of bits selected from among them.

The register is cleared in the following cases:
(1) The ESE2/ESES program command with a data value of 0 is received for the
END/ERR event status register.

{2) The power is turned on the power-on-status-clear flag is true.

Clearing
The extended event status enable register is not affected by the following:

(3 Changes of the status of the TEEE488.1 device clear function
@ An *RST common command is received.

(& A *CLS common command is received.
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5.6 Techniques for Synchronizing the MS8606A with a Controller

The MS8606A usually treats program messages as sequential commands that do not execute the processing of newly
received commands until the previous command has been processed. Thus. special consideration need not be taken for
pair-synchronization between the MS8606A and the controller.

If the controlier controls ene or more devices and synchronizes with them, after afl the commands specified for the MS8606A

have been processed, the next commands must be sent to other devices.

There are five ways of synchronizing the MS8606A with the controlier:

() Wait for SWP or TS command termination.

(& Whait for a response after the *OPC? query is sent.
(& Wait for SRQ after *OPC is sent.

(@) Wait for status generation of the status register,
(&) Wait for SRQ by the status register.

5.6.1 Wait for SWP or TS command termination

When the MS8606A starts measurement using the SWP or TS command, it stops accepting the next measurement command

until it terminates the measurement. Use this feature to set a synchronization.

Note: A response may not be returned if there is no measurement termination condition (permanent
measurement of BER, etc.). In Average measurement mode, a response may be returned hefore
averaging.

<Controller programs

(1) Sends one or more commands
sequentially.

{

) Sends the SWP or TS command.

J

to the next operation
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5.6.2 Wait for response after *OPC? query is sent

When executing the *OPC? query command, the MS8606A outputs "1" as the response message at the end of the previous
command. The controller is synchronized with the MS8606A by waiting for the request message to be entered.

Note: When the read response message is "Q" {command is being executed), wait for about 50 ms until
the controiler moves to the next operation.

<Gontrolter programs

D Sends one or more commands
sequentially

@

@  Sends *OPC? query

__________ Goes to the next operation
(3 Reads the response message when 1 is read

4

to the next operation

5-19
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5.6.3 Wait for service request after *OPC is sent

The MSB606A sets the operation-complete bit {bit 0} to 1 when executing the *OPC command. The controller is
synchronized with the MS8606A by waiting for SRQ when the operation-complete bit is set for SRQ.

Logical OR
A A A A A A
MSS 6 RQS
7 »{ & 7Y | Poweron
6 P‘C@*‘“‘* 6 | {Notused
5 >@<-‘~‘“— 5 | Command error
4 >@ « 4 | Execution arror
3 :—@4 3 | Device-dependent error
2 > @ - 2 | Query etror
1 ‘;@4 1 | (Notused)
enabled = 2¢ | & Operation comgpiete
Standard Event Status Standard Event Status
Enable Register (ESE) Register (ESR)
T y
Status Byte Register ; o Output Queue
; ]

M <Controller programs>

(1) Enables the 20 bit (1) of the Standard Event Status Enable Register

U

(@ Enables the 25 bit (32) of the Service Request Enable Register

I

(3) Makes the device execute the specified operation

4

@) Sends the *OPC command

<

&) Wait for an SRQ interrupt (ESB summary message)

5-20
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PRINTAEL; "*SREA3Z"

PRINTAGL ; "*0PC"
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5.6.4 Wait for status generation of the status register

An event status register bit of the MSR606A is set to 1 when the cormresponding event occurs. When the *ESR?, ESR2?, or
ESR3? query is executed, the MS8606A outputs the value of the corresponding status register as a response message. The
controller reads this response message and waits uniil the response becomes the specified value for synchronization.Reset
the event status register immediately before making a desired event occur,

Note: Wait for 50 ms for the controlier to go to the next operation after reading a response message.

« <Controlier program : Synchronization by operation termination bit>

1. Clear the status register. PRINT @1:"*CLS"

4

2. Sends one or more commands sequentially.

g

3. "ESR? query PRINT €1:"#*ESR?"
[
N ,
4. Reads the response message. ++--CGioes to the next operation when
the read vaiue becomes the desired
@ value {bit 2°tc "1").

to the next operation

5-21

www.valuetronics.com

SECTION 5 STATUS MESSAGES




5.6.5 Wait for service request issuance from the status register
An event status register bit of the MS8606A is set to 1 when the corresponding event occurs. After setting these bits to set

the RQS, the controller waits the SRQ for synchronization. Reset the event status register immediately before making a
desired event occur.

* <Controlier program 1: Synchronization by operation termination bits>

1. Clears the status register. PRINT @1:"*CLS"
2. Sets bit 2¢ of the standard event status enable register to 1. PRINT @1:"*ESE 1"
3. Sets bit 2% (32} of the service request enable register to 1. PRINT @1:"*SRE 32"

.

4. Makes the device execute the specified operation.

U

5. Waits for SRQ interrupt (ESB summary message). ++ - Status bylte value: 26 + 25 = 96

<

10 the next operation

5-22

www:valuetronies:com




= <Controller program 2: Synchronization by the sweep/measurament termination bit>

1. Clears the status register

U

2. Sets bit 20 (1) of the extended END event status enable

register to 1

3. Sets bit 22 (4) of the service request enable register to 1

U

4. Make the device execute the specified operation (measurement

U

5. Waits for SRQ interrupt (ESB summary message)

U

fo the next cperation

www.valuetronics.com

PRINT @1:"*CLS"

PRINT €1:"ESE2 1"

PRINT @1:"*SRE 4"

-+~ Status byte value: 26+ 22= 68
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SECTION 6
INITIAL SETTINGS

This section outlines initialization for the system and describes how to initialize the system.

An example of initial settings are written for IBM-PC commands.

TABLE OF CONTENTS

8.1 General Description
6.2 Bus Initialization by the IFC Statement
6.3 Initialization for Message Exchange by DCL and SDC Bus Commands
6.4 Device Initialization by the "RST Command
6.5 Device Initialization by the PRE/INI/IP Command

6.6 Device Status at Power-on
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6.1 General Description

There are three levels of initialization for the GPIB systern.

DEVIIVUN G NN AL DET HINGD

The first level is bus initialization using the IFC statement with the system bus in the idle state.

The second level is initialization for message exchange using the DCL command to enable devices to receive program

THessages.

The third level is device initialization using the PRE or *RST comrmand to initialize device functions. These levels of

initialization prepare a device for operation.

A device must be set to a known state when the power is switched on.

Level | Initialization type Description Level combination and sequence
The IFC message from the controlier initializes all | Can be combined with other
1 Bus initialization | interface functions connected to the bus. levels, level 1 must be executed
before level 2.
The message exchanges of all devices and | Can be combined with other
specified devices on the GPIB are initialized jevels, level 2 must be executed
Initiatization respectively by the DCL (Device Clear) and | before level 3.
2 for message SDC (Select Device Clear) GPIB bus
exchange commands, which also nullify the function that
reporis to the controller that operation has
completed.
The *RST or PREANVIP command returns | Can be combined with other
Device the specified device to the device-dependent | levels; level 3 must be executed
3 initiaiization known state, regardless of the conditions of | after levels 1 and 2.
previous device use. ‘

The following paragraph describes the commands for executing levels 1, 2, and 3, and the items initialized by execution.

It also describes the known state which is set when the power is switched on.

When controlling with an external controller through the GPIB interface bus, all the initialization functions of the first/

second/third tevels can be used.

When controlling with an external controller through the RS-232C interface port, the initialization function of the third

level {(device initialization) can be used. The initialization functions of the first/second levels cannot be used.

www.valuetronics.com
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6.2 Bus Initialization by the IFC Statement
M Example
Call ibsic{uds)
M Explanation
IThe IFC statement initializes the interface functions of all devices connected to the GPIB bus line.

The initialization of interface functions involives erasing the settings {e.g. talker, listener) made by the controller
and resetting to the initial states. In the table below, O indicates the initialized functions; £ indicates
partially initialized functions.

No Function Symbol Initialization by IFC
1 Source handshake SH O
2 Acceptor handshake AH O
3 Talker or extended talker TorTE O
4 Listener or extended listener Lor LT Q
5 Service request SR AN
3] Remote/local RL
7 Paraltei poll PP
8 Device clear DC
9 Device trigger DT
10 ControHer C O

Bus initiaiization by the IFC statement does not affect the device-operating state (c.g. frequency settings,
lamp on/off),

6-4
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6.3 Initialization for Message Exchange by DCL and SDC Bus Commands
M Example

Call ibclr(uds) Initializes only the device which is specified by ud% for
message exchange (sending SDC)

M Explanation

This statement executes initialization for message exchange by all devices or only the specified device on
the GPIB of the specified select code.

M ltems to be initialized for message exchange
The MSR606A by which the DCL or SDC bus command is accepted executes the following:
(1) Input buffer and Output Queue : Cleared ; the MAV bit s also cleared at the same time.
(2) Parser. Execution Controller, and Response Formatter : Reset
(3) Device commands including *RST : Clears all commands that prevent these commands from executing.

) Processing the *OPC command : Puts a device in OCIS (Operation Complete Command [dle State) .
As a result, the operation complete bit cannot be set in the Standard Event Status Register.

(&) Processing the *OPC query : Puts a device in OQIS  (Operation Complete Query Idie State} . Asa
result, the operation complete bit 1 cannot be set in the Output Queue.

(&) Device function : Puts sections relating to message exchange in an idle state. The device keeps waiting

for a message from a controller,

Note: The items listed below are not affected even if DCL and SDC bus command processing

is executed:
(D The current data set or stored in the device
(@ Front panel settings
(3 Other staius byte state except MAV bit
& Device operaticn in prograss

6-5
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6.4 Device Initialization by the *RST Command

M Syntax
*RST

M Example

pCall ibwrt(ud%, "*RST"): Initializes the device (MS8606A) whose address is 1 with level 3.
B Explanation

The *RST(Reset) command is an IEEE488.2 common command which resets a device with level 3.

The *RST(Reset) command is used to reset a device (MS8606A) to a specific initial state. Refer to the
Operation Manual Appendix B for details of initialization items and initial values.

Note: The *RST command does not affect the items listed below.

1 IEEE488.1 interface state

@ Device address

@ OQutput Queue

& Service Request Enable register

(5 Standard Event Status Enable register

& Power-on-staius-clear flag setting

(@) Calibration daia affecting device specifications

@ Parameters preset for controlling external devices, etc.

www.valuetronics.com
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6.5 Device Initialization by the PRE/INI/IP Command

M Syniax

PRE
INT
IP

M Example (program message)

Call ibwrt (uds, "PRE"): Initializes the device (MS8606A) whose address is 1 with level 3.

B Cxplanation

The PRE, IN! and IP commands are MS8606A device-dependent messages which initialize a device with
level 3.

Refer to the Operation Manual Appendix B for details of items initialized by the PRE, INI, and 1P commands
and initial values.

6-7
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6.6 Device Status at Power-on
When the power is switched on:

{1 Preset value : When a power-off ime (POWERON LAST) is selected, the device is set to the status
before the last power off.

Preset value : When Recall memory No. (POWERON n) is selected, the device is set to fiie
(number [n]} status.

(& The Input Buffer and Quiput Queue are cleared.

{8) The Parser, Execution Controller, and Response Formatter are initialized,
(&) The device is put into OCIS (Operation Complete Command Idle State).
(& The device is put into OQIS (Operation Complete Query Idie State).

(&) The Standard Event Status and Standard Event Status Enable Registers are cleared. Events can be
recorded after the registers have been cleared.

For the special case of (D, when the power supply is first turned on after the device is shipped, the initial values are set to
those in the initial setting table (refer to separate Operation Manual Vol. 1 Appendix B}.
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SECTION 7
SAMPLE PROGRAM

In this section, the program flow is explained for controlling MS8606A. (AF measurement) and for conducting automatic
measurement by using the controller.

TABLE OF CONTENTS

7.1 Notes on creating the Program oo sssserscssres e nrnseressssnvrssaesoners recesessaerssasssassssaenas 7-3
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7.2.6 Transmitter modulation distortion MEasUrement ..o e 7-9
7.2.7 Transmiiter modulation frequency-characteristic measurament.......ocooicriecnnnn, 7-10
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7.1

Notes on creating the Program

When a remote control program Is creating, carefully note the following points.

Nao.

Key points

Explanation

Each device must be initialized.

Each device is not always in the appropriate condition during
actual usage due to operation of the device itself on the panel or
the execution of other programs.

Therefore, each device must be initialized to make the conditions
at the start of usage constant.

Do the following:

(@ Initialize the interface function

(& Initialize the message exchange function of the device

(& Initialize the specific function of the device

The remote condition of the device
must be RWLS {Remote With Lock-
out State).

Device is set to local lockout to prevent the device refurning to
local.

In the simple remote condition, when the [local] key is pressed, the
device will enter the local condition. In this situation, if a panel
key is pressed, auto-measurement will not function normally and
measurement data may become unreliabie.

If ap inquiry is sent, commands
which are related to the device must
not be sent immediately, except after
the reading of result.

Immediately after the inquiry command, the result of reading must
be described in succession.

If commands other than result reading are sent to the controlier
before the result of inguiry is read, and MLA is received, the output
buffer wili be cleared and the response message will be deleted.

Program avoiding exceptional
protocol operation

No.3 above is one of the exceptional protocol operation, but try to
avoid exceptional operation unless necessary.

As for expected exceptions, set exception freatment parts in the
program {c avoid errors of stopping execution of the program.

Confirmation of interface function
(subset) of each device

Confirm the subset of each device.

When a program is executed for a device without the necessary
subset, processing wili not continue.

Alse check that the machine type conforms to IEEE488.2,

www.valuetronics.com
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7.2 Sample Program

7.2.1 Analog measurement common settings

Use the common settings for analog measurement.

Start |

initiatization of GP1B

Initialization of MS8B06A | INI

Change to Instrument Setup screen PNLMD SYSTEM
Selection of Main Input connector RFINQUT MAIN

End

Refer to Section 6 concerning the initialization of GP1B.

There are four commands, namely IP, PRE, INI, *RST, for initializing the MS8606A. IP, PRE and INI can be used as the
same function. *RST is for initializing a wider range than the other initialization commands. The parameters initialized
by these commands are shown in the Jist of initial vaiues in Appendix B, Panel Operation.

7-4
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7.2.2 Transmitter frequency and power measurement

Measure the output frequency and power of the transmitter.

Start

Common settings for analog measurement

Selection of analog measurement

TX measurement frequency, TX Ret level setting

Change to Setup TX Measurement Parameter screen

Selection of power measurement method IF Level Meter

Selection of RF measurement mede RF only

Change toc TX Measurement screen

PTT On

Execution of manual calibration

Start of measurement

Measurement of RF frequency and BF power

LEnd

www.valuetronics.com

Refer to para. 7.2.1

PNLMD ANALOGG

TXFREQ f, RFLVL 8

MEAS SETTX

-PMTHIF

RFMM RF

MEAS TX

PTTON

PWRCAL

SWP

RFFREQ?, RFPWR? W
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7.2.3 Transmitter microphone input sensitivity measurement

Measure the microphone input level of AF signal necessary for obtaining the standard frequency change {for example 3.5
kHz) for the transmitter.

Start
Common settings for analog measurement Refer to para, 7.2.1.
Selection of analog measurement PNEMD ANALOG
Setting of TX measurement condition TX measurement frequency: TXFREQ f
TX measurement Ref level: RFLVL ¢
AF Level OQutput Impeadance ; AQIMP*
Change o TX Measurement screen MEAS TX
PTT On PTTON
Setting of TX measurement condition 2 Detect Mode : DETMD *
Demodulation band
AF Filter ; AFLT *, AHPF #
De-emphasis : ADEMP *
AF Osc.] output frequency: AFREQ] £
Setting of microphone input level
"} (setting of AF Osc. 1 output leval) ALVL Y
Start of measurament SWP
Measurement of deviation RDEV?

No | Measurement value = Frequency deviation standard value E If the measured value does not reach the standard
frequency deviation, repeat the measurement by changing

Yes
the microphone input level,

End | The microphone input level {at the time when standard
frequency deviation is reached) gives the microphone input
sensitivity.

7-6
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7.2.4 Transmitter maximum frequency deviation measurement

Increase the microphone input level from the microphone input level (at which the standard frequency deviation is

obtained) to +20 dB, then measure the maximum value of the frequency deviation thus obtained.

Start

Measurement of microphone input sensitivity

b4

Increase of microphone input level {AF Osc. 1 output level)

Siart of measurement

Measurement of deviation

Compare with previous measurement
value and record the larger value.

No AF Osc. 1 output level = Microphone input sensitivity +20 dB

Yas

End

www.valuetronics.com

Refer to para. 7.2.3.
ALVLE
SWP

RDEV?

Increase AF Osc. 1 output level till the microphone
input sensitivity (reached at the time of obtaining
standard frequency deviation} +20 dB, then repeat
the measurement.

The maximum value of frequency deviation obtained
when increasing AF Osc. 1 output level to +2G dB
will be the maximurm frequency deviation.
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7.2.5 Transmitter modulation S/N measurement

Measure the ratio of modulation signal level (8) (at the time of modulation by the standard frequency deviation) against the

residual modulation noise (N) (at the time of non-modulation).

Start

Measurement of microphone input sensitivity

Setting of AF level relative value {AF Level Set Relative)

Microphone input OFF (AF Osc. 1.output Off)

Start of measurement

Measurement of AF Level

End

7-8
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TALVLSRL
AOUTII OFF

SWP

TALVLRLV?




7.2.6 Transmitter modulation distortion measurement

Wi AN ST e P AV

Measure the distortion of the modutation signal at the time of modulation by the standard frequency deviation.

Start

Measurement of microphone input sensitivity

Measurement of distoriion

End

www.valuetronics.com
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DSTN?
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7.2.7 Transmitter modulation frequency-characteristic measurement

Change the modulation frequency and measure the change of demodulation level. The measured value is expressed as the
deviation compared to the level at modulation frequency of 1 kHz.

Start

Measuremeant of microphone input sensitivity Refér to para. 7.2.3
AF Osc. 1 output level -10 dB ALVLS
Start of measurement SWP

Setting of AF Level relative value (AF Level Set Relative) TALVLSRL

Change of AF Osc. 1 output frequency AFREQL

Start of measurament SWp

Measurement of AF Level, AF Freg TALVLRLV?, AFFREQ?
End
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APPENLHA A

APPENDIX A ASCII* CODE TABLE

B7 0 0 0 0 i i 1 1
B& 0 0 1 i 0] 0 i 1
B5 0 ] 0 ] 0 i 0 1
BITS CONTROL NUMBERS UPPER CASE LOWER CASE
B4 B3 B2 B1 SYMBOLS
0 20 40 &0 100 129 140 168
0 9 0 0 NUL DLE SpP 8] @ P N D
0 0lio 16 120 32130 48 40 64|50 80 | 60 96 {70 112
1 GTL |21 LLO | 41 61 10} 121 14l 161
0o 0 0 1 S0OH DC1 ! 1 A Q a q
i Pl 17121 333 49 | 4 65 | 51 816l 97 171 113
2 22 42 62 162 122 142 162
0 0 1 0 NUL DC2 " 2 B R b r
2 2112 18122 1432 50| 42 66| 52 82 {62 98 {72 114
3 23 43 63 103 123 143 163
o 0 1 1 ETX DC3 # 3 C S c s
3 313 1923 35|33 51|43 67153 83863 99171 115
4 SDC i DCL | 44 54 104 124 144 164
c 1 0 0 FOT DC4 S 4 D T d i
3 4114 20 | 24 36 | 34 52|44 68| 54 84 | 64 100 | 74 116
5 PPC 125 PPU | 45 63 105 125 145 165
¢ 1 0 1 ENO NAK Y% 5 E U e u
5 5118 2128 37135 53145 69155 8565 01|75 117
é 26 46 66 106 26 146 156
o 1 1 0 ACK SYN & 3] F v H v
6 6116 2126 38|35 54146 70136 86 | 66 102 |76 118
7 27 47 67 107 127 147 167
o 1 1 1 BEL ETB ' 7 G w g w
7 117 3|27 39137 55147 7157 87|67 103 177 119
10 GET 130 SPE | 50 70 110 130 150 170
I 0 ¢ 0 BS CAN { 8 H X h X
§ 8118 24|28 40138 361 48 72 58 88168 104 | 78 120
11 TCT | 31 SPD | 51 7 111 131 15} 171
10 0 1 HT EM ) g | Y i y
o 9110 25129 41139 57149 73|59 89169 105 |79 12}
12 32 52 72 112 132 152 172
1 ¢ 1 6} LF SUB * . J Z j z
A 19 26 12A 42134 58 4A 74134 90 | 6A 106 | 7A 122
13 1 53 73 i3 133 153 173
1 ¢ 1 1 VT ESC - ; K [ k {
B 1] IB 27178 4113R 59| 4B 75| 5B 9] 1 6B 107 | 7B 123
14 34 54 74 114 134 154 174
1 t 0 0 FF FS s < L. \ | H
C 1271C 28| 2C 44 |3C 60 | 4C 76150 92§ 6C 108 17C 124
15 33 58 75 115 135 155 175
| S TR ¢ R CR GSs — = M ] m }
n 13D 29 | 2D 4% | 3D 614D 775D 93 | 8D 109 | 7D 128
it 6 56 76 116 136 156 176
11 10 SO RS . = N N n ~
: E 14 1E 30 | 2E 46 | 3E £214E 78 {5E 54 | 6E 1101 7E 126
17 37 57 77 7 137 UNT | 157 177 .
P11 sl us / ? O . 0 g
P 18] 1F 3l |2F 47 | 3F 63 | 4F 79| SF 95 | 6F 11 17F 127
Address Universal Listen Talk address Secondary address or
command command address command
KEY octal [25 PPU | GFIB code *American Standard Code for Information Interchange
NAK ASCl character
hex {15 21| decimal
A-1
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APPENDIX B COMPARISON TABLE OF CONTROLLERS' GPIB INSTRUCTIONS

Controller
Function
PACKET V {(Anritsu) PC-9800 series (NEC) IBM-PC HP9000 series
Qutputs datato a WRITE PRINT CALL OQUTPUT device
device @ device number; data | @ listener address; data IBWRT{) |selector;data
Qutputs binary data BiN WRITE .
10 a device @ device number: data WBYTE command;data
Assions data entered INPUT @ talker address,
| READ listener acdress:variable LINE| CALL ENTER device
" e @ device number:variable | INPUT @ talker address, BRD() | selector;variabie
vanable listener address;variabie
Assigns binary data BIN READ
entered‘from a device @ device number; variable RBYTE command,variable
to a variable
Initializes an interface CALL ABORT
E,'.'
function IFC @ selectcode | ISETIFC IBSIC() | select code
CALL REMOTE
Turns REN line on REN @ select code ISET REN device seiector
IBSRE{)
{select code)
LCL @ select code IRESET REN LOCAL
(sets all devices local) CALL device selector
LCL @ device number | WBYTE &H3F listener IBSRE()} | {select code)
Tumns REN line off (sets only specified address,secondary LOCAL
devices to listeners, and | address,&H01; CALL device selector
sends out GTL IBLOGC() {select code
command) + primary address}
COMMAND CALL
Qutputs interface @ select code IBCMD() | SEND
messages (messages} |- character string for CALL select code
and data message [;datal) IBCMDAY) | ;message string

fasynchronous)

Triggers a specified
device

TRG @ device number

WBYTE &H3F listener
address,secondary
address,&HO8;

CALL
IBTRG()

TRIGGER
device selector

www.valuetronics.com
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B-2.

Controller

Function
PACKET V {Anritsu) PC-8800 series (NEC) IBM-PC HP3000 series
CLEAR
DCL @ select code WBYTE &H3F,&H14; device selector
{ail devices bearing a (selectar code)
Initializes devices specified select code) CALL CLEAR
DCL @ device number | WBYTE &H3F, IBCLR(} |device selector
{specified devices only} listener address, (selector code +
secondary address,&H04; primary address)
Disables a device
from being switched . LOCAL
over from remote o L10 @ seiect code WEBYTE &H3F, &H11; LOCKOUT
local
Transfers control to & RCT @ devi b WBYTE talker address, IC;;’%T PASS CONTROL
specified device evice number | g Hog, 0
Sends out a service CALL REQUEST
request SRQ @ select code ISET SRQ IBRSV() | selectcode
Performs serial STATUS POLL CALL SPCLL
poliing @ device number IBRSP{)} | (device selector)
(function)
CALL
. IBEOS{}
Sets a terminator code | TERM 1S CMD DELIM CALL
IBEOT{)
Sets a limit value for CALL
checking a timeout CMD TIMEOUT iIBTOM( )
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APPENDIX C

» The numbers on the right indicate section and paragraph numbers in this operation manual.

AF Mesure command
Analog tester commands
ASCII code table

Bit definition of END event status register
Bit definition of ERR event status register
Bit definition of standard event status register
Bus initialization by the IFC statement

Character program data

Clearing the STB register by the *CLS common command
Connecting Devices with GPIB Cables

Connection

Connection of RS-232C interface signal

Definition of MSS

Device initialization by PRE/INVIP command
Device initialization by the *RST command
Device message format

Device message list

Device messages

Device status at power-on

Device-dependent summary messages

ESB and MAYV summary messages

ESB summary message

Example of system configuration using RS-232C/GPIB
Extended event status register

GPIB instruction comparison table of the controller
GPIB specifications

IEEE48%.2 common commands and supported commands

Initial setting

Initialization for message exchange by DCL and SDC statements
INSTRUMENT SETUP command

MAV summary messages

MS8&606A commoen cominands
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Overview il

Overview (device message) 2.1
Overview (device message format) 4.1
Program data . 4.2 (4}
Program message 42(2)
Program message format ' 42
Program message terminator 42 (1Y
Program message unit 4.2 (3)
Query error details 542
Reading and clearing the STB register 523
Reading by the *STB common query 523(2)
Reading by using serial polling 333¢D
Reading the SRE register 53(D
Reading, writing, and clearing the extended event status enable register 554
Reading, writing, and clearing the extended event status register 553
Reading, writing to and clearing the standard event status enable register 54.4
Reading, writing to and clearing the standard event status register 543
Remote control functions 1.2
Response data 43 {4)
Response message 4.3(2)
Response message format 4.3
Response message terminator 43 (1)
Response message to input the waveform data using binary data 4.3 (8)
Response message unit 4.3 (3}
Response wait by the status register 5604
RS-232C specifications 1.4
Service request enable operation 5.3
Service request wait by the status register 5635
Setting RS-232C interface conditions 3.4
Setting the addresses _ 32
Setting the items relating to remote control and panel key control 35
Setﬁp Common Parameter command 254
Standard event status register 5.4
Status byte (§TB) register 52
Status messages 24,5
String program data 4207
String response data 4.3(7
Suffix code 22
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Techniques for synchronizing the MS8606A with a controller
TX Mesure command

Updating the SRE register

Value program data

Value response data
Wait for response after *OPC? guery is sent

Wait for response by executing the SWP or TS command
Wait for service request by the *OPC command
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MS8606A
Digital Mobile Radio Transmitter Tester

(Spectrum Analyzer function)
Operation Manual
(Panel Operation)
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1.1 General

The MS8606A Digital Mobile Radio Transmitter Tester is a test platform having all the hardware needed to test digital
mobile communication terminals. The performance of radic equipment can be efficiently evaluated by using it with

optional test software.

The frequency usage of radic equipment is becoming more efficient, and the equipment is becoming faster and more
digitalized. The MSB606A Spectrum Anatyzer function is suitable for signal analysis of such equipment.

fts C/N, distortion, frequency and level accuracy, and other basic performances are excellent. Operation can be performed

easily using software menu screens.

Because frequency domain and time domain waveforms can be switched and displayed with one touch, signal analysis of

radio equipment can be carried out efficiently,

A MEASURE function allows measurements corresponding (o various applications. Noise measurements, C/N ratio
measurements, ogcupied frequency bandwidth measurements, adjacent channel leakage power measurements, mean

power measurements, and evaluation of other radio equipment performances can be easily performed.

Because the Spectrum Analyzer function uses high-speed digital signal processing technology. its main transmitting and

measurements can be performed quickly and accurately.

SECTION 1 GENERAL
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1.2 Manual Composition

This manual is made up of the following sections.

Seciion 1 General
Describes the introduction, function specifications and performance of this instrument.
Section 2 Panel Layout
Explains the basic items for operating this equipment.
Section 3 Operation
Explains basic operation and how to operate for each measurement item.
Section 4 Performance Test
Explains the performance test method for this instrument.
Appendix A SOFT-KEY MENU

Appendix B KEYWORDS INDEX

1-4
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1.3 Specifications

The MS8606A Digital Mobile Radio Transmitter Tester specifications are listed in Tables 1-1 below,

Table 1-1

Option 01: Spectrum Analyzer

Fregquency setiing range

OHz t0 3GHz (Band 0}/10MHz to 3Gz (Band 1)
Setting resotution ; 1Hz

Frequency display accuracy

+ (display frequency x reference frequency accuracy + span X span accuracy)

Marker frequency display accuracy

Normal marker: Same as display fraquency accuracy,
Digital marker: Same as span accuracy

Frequency span

Span setting range: OHz and 10kHz to 3GHz {Band §)
OHz and 10kHz to 2.99GHz (BAND 1)
Span accuracy: £2.5%

Fregquency

Resolution tandwidth

Setling range: 300Hz to 1MHz (3dB BW), 1-3 sequence
Accuracy: +2% (300Hz to 300kHz), £10% (1MHz)
Selectivity (60dB:3dB): < §:1

Video bandwidth

3Hz o 100kHz (1-3 seguence) and thru
(The resolution bandwidth {imits the seiting range.)

Sideband noise

< 96dBc/Hz {frequency 1GHz, 10kHz offset)
£ — 115dBc/Hz (frequency 1GHz, 10kHz offset)

Band 1

Maximum input level

Continuous average power : +40dBm (MAIN connector)
+20dBm (AUX connector)
BC:0V

Level measurement R
Average noise level

At 1kHz resolution bandwidth, 10Hz video bandwidth
MAIN connector, input attenuator 20dB

< - 90dBm (10MHz to 1GHz)

£ — 90dBm+fdB (>1GHz, I: Frequency {GHz))
At AUX connector, input alfenuator 0dB

< — 110dBm {10MHz to 1GHz)}

< ~ 110dBm+fdB {>1GHz, f: Frequency (GHz))

Residual response

< — 70dBm (MAIN connecior, input attenuater 20dB)
< — 90dBm (AUX connector, input attenuator 0dB)

Cverall levei accuracy

Amplitude

At MAIN conneetor, reference ievel +10.1 to +40dBm, 0 to -50dB of reference lavel
+1.5dB
At AUX connector, reference level -9.9 to +20dB, 0 to -50dB of reference leval
£1.5dB

Reference ievel

Setting range: — 50 to +50dBm {MAIN cennector)
— 75 to +30dBm (AUX connector}
Setting resolution: 0.1dB
Accuracy ;. When input attenuator, resolution bandwidih, video bandwidth, and
sweep time are set to auto at frequency 100MHz and span 2MHz
aftar calibration :
MAIN cennector
+0.5dB (+10.1 to +40dBm)
+1.0dB (- 50 to +10d8m)
AlUX connector
+0.50B {— 9.9 to +20dBm)
+1.0dB (- 75 to — 10dBm)
Resolution bandwidth switching deviation : $0.1dB referenced to 3kiz resolution
bandwidth

Frequency response

+0.5dB at input attenuator 30d8 (AUX: 10dB}, ambient temperaiure 18 to 28 C,
referanced to 100MHz

www.valuetronics.com
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Table 1-1 Option 01: Spectrum Analyzer

Frequency 10MHz to 2.2GHz, reference level z +5dBm (MAIN connector), z -~ 20dBm {AUX connecter}
+0.5dB (0 to -50dB, resolution bandwidth < 1MHz)

+1.0dB (0 to -70dB, resclution bandwidth < 30kMz}

+1.0dB (0 to -80dB, resociution bandwidth £ 3kiMz)

Log linsarity

Amplitude

Second harmonic distorion :  Mixer input level - 30dBm
Spurious response < - B5dBc (input frequency 10 to 100MHz)
< ~ 60dBc (input frequency 100 to 1500MHM2)

100ms to 1000s (frequency domain sweep)
Sweep fime setting 100ms to 1000s (lime domain sweep, resolution bandwidth < 3kHz)

range 10ms to 1000s (time domain sweep, 3kHz<resolution bandwidth < 10kHz)
1ms to 1000s (ime domain sweep, resolution gandwidth < 30kHz)
o Lifigger switch FREERUN, TRIGGERED
& WIDEIFVIDEO : Bandwidth {3dB} : = 20MHz
(% Trigger source EXT : Trigger level: TTL level
Trigger slope  : RISE/FALL
Trigger delay Range: Ous to 100ms, resolution: 2us
Displays the spectrum of the signal input in the specified gate zone on the frequency domain display.
Gate sweep Gate delay : Range : 2us to 100ms from trigger poinit, resolution : 2us

Gate width ; Range : 2us to 100ms from gate delay point, resolution : 2us

Signat search: PEAK—s CF, PEAK— REF

Zone marker: NORMAL, DELTA

Marker—s function: MARKER —s CF, MARKER — REF, ZONE — SPAN
Peak search: PEAK, NEXT PEAK, NEXT RIGHT PEAK, NEXT LEFT PEAK

Marker function

Noise power: dBrvHz, dBm/ch

C/N ratio: dBc/Hz, dBe/ch

Occupied frequency bandwidth: N% of POWER method, XdB down method

Adjacent channel leakage power : REF:TOTAL POWER method, REF:REF LEVEL method
Specified channel display {2 channels X 2), graph disptay

Average power in burst: Average power in specified time range cf time domain waveform

MEASURE function

Number of data points | 501 paoints

PCS PEAK : Displays the highest point among the sample points
Detaction modes NEG PEAK : Displays lowest point among the sample points
SAMPLE : Displays the instantaneous vaiue at the sample peint

Functions

Trace A : Displays the frequency spectrum.
Display funztion Trace B : Displays the frequency spectrum.
Trace Time : Displays the fime domain waveform at the center frequency.

NORMAL {Update display)

VIiEW {Display hold)

MAX HOLD (Maximum envelop dispiay)
Sicrage function MIN HOLD (Minimum envelop display)
AVERAGE (Average vaiue display)
CUMULATIVE (cumulative display}
OVER WRITE (Overwrite display)

1-6.
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SECTION 2
PANEL LAYOUT

The contents of this section are the same as the contents of this manual [3.1 Panel Layout] in this manual. Therefore, refer
to this manual [3.1 Panel Layout].
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SECTION 3
OPERATION

This section describes how to operate the spectrum analyzer.
Section 3.1 describes the basic operation procedure using switching the operation screen.

Section 3.2 and later sections describe the operation procedure for each function key in detail.
[ linthe following descriptions indicates main function keys (F1 to F6), and

indicates function keys (F7 to

F12).
TABLE OF CONTENTS

3.7 Basic OPEIAONZT covviicrs v vrie oo ra b r e e s s e LT RS LRSS SER AR g TR e ame e aeer e 3-3
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3.1.2  MEIKET OPEIALION 1ottt iieierirseneee st et iere st cesn e e s e s es s re e be s tbd Lo et h b bbb s vanh R e v e bbbk s s sk R e s s sresanenbes 3-7
3.1.3  SCreeN NArd COPY v irreiescs st b b s weeer 3-8
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3.3 Setting Observation of FIEUENCY ...ttt 3-10
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3.1 Basic Operation

The basic operation rules and features of the spectrum analyzer are explained

using basic operations.
The operation contents are shown on the right.

The following descriptions assume that an external S0O0MHz signal is applied to

the input connector.

We recommend that you read this section while actually operating the MS8606A.

3.1.1 Signal display

{1) Turn on the power.

Press the rear panel power switch, then press the front panel power switch.

The Setup Common Parameter screen shown below is displayed. (Fig. 3-1)

T¥ Measure
<{ Setup Common Farameter (CDMAY >0
Frequency _
Thannel & Frequencgy - [{EEMO = [ 887 .650008MHz] e e——
Charmel Spacing r [ 1.250000rHz] ~
: todulat ion
Level fnelysis
Reference Level v [ 30.0dEm] N
Signal £F Pouwer
Heasuring Object + [Reversel
Data Rate : [ 9600bps/14468bps ] N
Modutation Aralysis Length @ [ B15PNchip] Ooeup ied
Filtter : TFittering] i Banduidth
PN Synchronization 1 [ PH Search] Spuriouse
P Offset ;L 8PNohip] close Lo
z Reference 1 Nothing] fthe Carrier |
PN Trigger Edge 1 [Risel
PN Trigger Delay 0 9,889 Nchip]
Yzer Cal Factor [ 0.80B) "
X
T " Main Func
leasure on JEEE |
Fig. 3-1

Operation contents
3.1.1 Signal display
3.1.2 Marker operation
3.1.3 Screen hard copy

This is the radio equipment test software setup screen. Switch to the MS8606A initialization and spectrum analyzer mode

SCIegt.

www.valuetronics.com

3-3

SECTION 3 OPERATION




(2} MSB606A initialization

Press the [Main Func] key (F6). (Fig. 3-2)

TX Neasure : :
<< Setup Common Paranster (COMR) >3 When the Main Func key is On,
Frequency keys F1 to F5 indicate the MS8606A
Charnel & Frequency i .
Charrel Spacing T measuring mstrument modes,
Hodulation
Level finelvsis
Reference [ evel [ 30.6dBm] AR —
Signal R Power . .
Heasuring Object [Reverse] When the Main Func key is Off,
¥
Date Raie + [ 9608bps/ 1 4400bos ] - o
Hodulat fon fralysis Length : [ 615Pricnip] Oooupied keys Fl to F5 indicate the menus
Fitter : Filtering) Banduidth
PN Synchronizat ion PN Search] Sour foum related to the current screen.
PN Offset [ PPchip] close to
© Reference [ Hothingl the Carrier |
PN Trigger Edge [Rizel
PN Trigger Deiay [ ?.080PNchip3
User Cal Factor [ 8.80d) m:
n2
TR L RBX Spectrum II Aralog Recall Save Main Func
Tester Aralvrer Taster ¥ o ok
Fig. 3-2
Press the Next Menu key (<) -
Press the | Instrument Setupfkey (F2). (Fig. 3-3)
< Trstrument Setus 3 1“‘3““’“6"‘; Change the settings of this screen with
Frequency  Reference Freguency @ [igiz] Date the cursor keys:
BF Input : [Maind Set | {cancel} | <C - R ENL I LN
| — =0 E
Dlsplay  Bieplay Title + Dser Definel Move the cursor to the item you want
itle
i . * -
Clook Disptay P DRTVED 3 pouer on to change using the arrow keys, and
Interface Correct To Controller : [GPIR L. oitial ] .
press the Set key. A list of parameters
PG Address ¢ I8l
that can be changed appears. Select
RSZE2C Baud Rate 1 [24btops ]
Parity : [Even] A ire o i
hava it | fevend, the desired parameter using the arrow
Stop Bit ¢ gt A/ key, and enter the selected parameter
Hard Copy  Quiput Device : .
Type . [BMP(B&L, \ by pressing the Set f{ﬁy;
Alarm : In ] W]
;|
Change instrument Change Fite Main Func
Syatem Sefup Color Uperation Cff
Fig. 3-3

Set the mput connector (RF Input) and hard copy here.

Set the parameters indicated by the arrows in Fig. 5

{3) Enter the spectrum analyzer meds.

Return to the screen of Fig. 3-2 by pressing the Next Menu key (<) -

-3 to [Main], [Printer(Parallel}], and [ESC/P] respectively.

. Enter the spectrum analyzer mode by pressing the | Spectrum Analyzer [key (F2).
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{4) Move the signal to the center of the screen.

Press the key (F1). (Fig. 3-4)

Mk L oSE9EH= i Frequency When frequently used keys such as
R UMz AT 2008 .
o Center P
?é‘ééﬂa.a@dam & ?FF: ST 19ams . Freq Frequency, Span, and Amplitude
: } gend 1 star are pressed, they automaticaily
' ' ar”
feter Breq = : : freq enter the state In which Center
1505 0pG000GH T i |
; ; Stop frequency, Span, Reference Level
! L ) Freq
v et are selected, and values can be set
Pegl ~> CF
. to the entry area shown below.
| \\GFSI*K
Step Stz j . B
; = This part of the display is called the
Band entry area. When a menu is
1 | selected, this area displays the
ST 10 SF :3.000GHz _
H: current setting of that parameter.
Freauency Span Ampe b1 tude Marker  |Peak Search Hain Func The set value can be changed by
Ors . . .
entering data in this area.
Fig. 3-4

Set the center frequency to S00MHz by entering [50/0|MHz] from the numeric keypad. (Fig. 3-5)

There are three methods of entering
parameters: direct entry from the
numeric keypad, step key, and

rotary knob.

www.valuetronics.com

TR s Sedi-e i Eragiiency
—Z . Z2eciBm AT 70
RE 1% o
R - Genter
RLY -1 . B0dR VR QFF ST 180ms
TBAE ‘ : = Freg
} ! Fard i
: Start
Cenler Frag = ' Freq
5061 000 GOOMHEz
Stop
] Freq
:MN»meﬂwmmﬂmw
.......................... LN VS SSURRUONS PRSP WSO Peak ~y UF
: e
: —
Band
CF 388z Spar2 BhtHz ]
1 P
Freauancy Span Fapituds Marker Feak Search Hair Func
Ony
Fig. 3-5
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(5) Expand and display the signal.
Press the key {F2). then expand the signal by pressing the step key several times. (Fig. 3-6)

Band

KR SRE L SBS8MHEz ki Span
— 1<k @3 CEm
RE 1okkz AT 20dB Span
RV -1 00dBr VB GFE ST 108ms
[act Ty Tr~r
i Band |
\I Full Sean
Freg Spani= ! ;
1.0G0 0COMH2 HAE
F l: Zero Span
s
1k '

Pyt WSV gl Yl

NL
CF 1550 . anarH: Span: .Gz
Frequency Span Amp i tude Marker Peak Search Main Func
On
Fig. 3-6
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3.1.2 Marker operation

Check that the signal frequency and level are displayed in the marker display area.

The zone marker automatically captures the peak signal in the zone range and displays its frequency and level.

To check the Peak — CF function, move the signal away from the center of the screen.

Press thekey (F1), then change Center Freq by turning the rotary knob. (Fig. 3-7)

- n . . - .
”*“*”"’*;22?-,;%?22“2 i Frequenc Pressing the function key indicated
5B el AT 2008
. o A - Center %k
ELY:-10.00cEn OS] 180ms _— A by * opens another menu,
Voo Band 1
o / Start
Center Fragg = I S ! Fregq
4991700 OOOMHZ ol i k
— T Stop
S } i Freg
AAAAAAAAAAA / % . Peak > OF
e B R e How many pages the function key menu
it Pl oot | brbogl | o . _
LML i S B i Step Size has and which page is currenily
S Bard / displayed can be checked.
|1
s To change the page, press the Next
CF 1430, 7684z Spar: |06k ;
Menu ey
Frequency Span Fimp 1 tude Markat Peak Search Main Func
o
Fig. 3-7
Press the | Peak Searchikey (F5). (Fig. 3-8)
The marker seizes the signal.
TR B0 e = I Peal ~W——— . The menu title is displayed above the
RE lokiz AT 2008 — .
RVt B0cE VBOFE ST 90as _— i function keys. You can check which
e : I o= ‘
L ferd 1 function key corresponds to the
) ' H i MNext Peak
Zone Cenfpr = b current men status,
500008 OOMHL il
: J E : Peak-»CF
: i
VR SRR ORI S S ; 1 Peak-RLV
1 A i iy R . . Tid : :s- ) T _ ]
il A A ey ool | WA | e
i N T B T BKED
! Delts
: Marker
£F 499 738 Hz Span: : 2B )
Frequency Spars R i ucls Marker }Jeak Search Main Fune
Ors
Fig. 3-8
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Press the Peak —» CF key {IF9). The signal moves to the center of the screen, (Fig. 3-9)

MER SO | QS ] Penk
— 1<} ORIEEmM
’ RB lgkHz AT 2808 Peak
?é&—l@'ﬁgcj& \:JB E}FF ST 190ms S— Sompch
. ﬂ ' Band 1
HHEE Mext Peak
Zotle Center = gk
560008 8DOMH :
Peak—>(F
SSURSUSIUPUIN SSUPRURIEN SO SO R [ SO OPSRTTOR SR SOUTPI SO Peak~2FLV
i 7 d ) s H J i 3 N
T e A s ST A T
H T T i i arks
. Delta
fossmsmfrmreeh Marker
b M
CF 500, gestibz Span:l.@0MHz |
Freduencs Sear Amp i tuds Harker }eak Searc ?ﬁgm Func
4
Fig. 3-9

3.1.3 Screen hard copy

The screen display can be printed on a printer via the rear panel paraliel interface. Any ESC/P command system printer
can be used.

Press the key at the top of the nameric keypad.

The screen currently displayed is printed.

The screen display data can be stored to a floppy disk by setting the Hard Copy in the screen below to [file] and

[BMP(B&W)].
1rst mument
<< Ingtrument Setug 3> ¥
. - - Date
Freguency  Reference Frequency ro LMzl
RE Lhput : Maind §
Tine
Display Dispiay Title ¢ [Uzer Befinel
Title H 3 "
it . i \ .
Clock Display o [YYATYDE ] Pot‘derl‘ Q?!
Intarfase Comnect To Comtrotler : [GPIB ) Lo lnitist
@Pis Rddress [ERCI N
REET20 Baug Rate » {2488kns
Parity 1 [BEvenl
ata Bit s [Boitsl
Stop Bit : [ipit 3
Hars Copy  Output Bevice Y- ile 3
Type: ¢ LBMPOBRL)
‘—“—\‘_
Alarm {0 3 ‘:ﬂ:w*}
1 - S
Change Fiie Main Fure
Color fperailon Off

Fig. 3-10
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3.2 Position of Operation Keys

This sections shows the position of the operation keys described in Section 3.3 and subsequent sections.

MR - SEG  QoshiHe

i

Feak
— 1« 2aciBm
0edh R Peak
KLY~ 12,06 ST s N
1B T N TR Looserch )
Band |
hext Peal
Peak-»CF
...................... Peak-RLY
511
iy i n 4 b i e .
e A g | o
! ¥ . Harker
' ; elta
; : L _lerker |
; 1
CF 500 . 9g8 iz Span: 1.8k W
Frequency SpEn A L rude Marker Feaik Search Mair Sune
" & i
T :
| Fig. 3-11 it —
\ E 3.6 Peak Search Function |
\\ 3.5 Marker Function |
| 134 Level Range Setiing |

3.3 Cbserved Frequency Setling ]

i Frequercy
PR 2 S | FRSMEHE
— 1 . BBdSm R tobHz AT 2808 Center
RLY:~]2 BAE VB O ST 108ms i ;'_
Tods: ’ ! 7= Freo
?\ : Bardl 1
Lol Siart
: i. Eepy
1 f i Fres
) l ,
.......... B I S Peak => CF
T
! fd :
5 ’f k\\‘-' [5 : - Cé
e C k ; KW‘#% L o | Jm : ) Siep Size
L e N R U %ﬁmwww*’w -
! . ] P Band
1 | I
CF:49% . 298Hz Span: LRz .
1 E
Covpled TraceTreq || Trace-Time Trigger/ Meagure Main Fung
Eite n

1

S .Tct ioh #
\ \
5,

Fig. 3-12‘

i‘

3.10 Measurernent Function ]

f3g Sweep Method Selection i

!

\ & 3.8 Display Mode Selection ‘

[3.7 Coupled Functien |
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3.3 Setting Observation of Frequency
3.3.1 Center-Span Mode

{1) Setting center frequency

Cowms
oooe TEN
Frequency bﬁmmmi@Y
COom

— Step KEY  (Use the CF Step Size key to set

the step size.)

—

(2) Setting frequency span

[ 3 o o g 3
Spar »Soos TEN
a o § KEY

——— (] [~ Step KEY  (1/2/5 sequence)

N

R—

Note:

When frequency span is 200kHz or less, warming up might be necessary until the observation
Jfrequency becomes stable after turning on the power.

Y Tr-A
i
fit
i1
} i
lf .It
L I
/ \
7 :
i \
’ hY
\-vr‘#- -Ef-lrvv‘f“- f"« b \-"‘! 1-1-»,1;" ww
CF:1.000 000 GHz

Span:1.00 MHz
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3.3.2 Start-Stop Mode
(1) Start frequency

TEN
KEY

e

Do
OOoER
—® Soaom

oocOn

7\

b

Frequency ———» Start Freq

ooon
oaEn

8000
[RENI BTN}

{2} Stop frequency

TEN
KEY

Frequency ——— Stop Freq

Notes: = Because the step keys| J are the step keys for the center frequency, the start and stop

frequencies are also changed.

= The stop frequency may also vary depending on the values of the frequency span serting resolution

and start frequency.

Tr-A

STOHz SF:1.000 GHz
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3.3.3 Setting Step Size with Step Keys

To use the step keys| ] to change the step size of the center frequency, register the step size as follows:

o o ?E:N
Frequency > CF Step Size ——3> 208
e KEY

3-12
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3.3.4 Setting Full Span/Zero Span
(1) Setting Full Span

In the normal operating state, pressing (¢ the key allows the entire frequency range of the spectrum analyzer to be swept

over the full span. However, this setting also initializes the parameters except the frequency range.

To set the full span and leave the other parameters unchanged, perform the following key operations.

Span e Eull Span

For Band 0, O t0 3 GHz
For Band 1, 10 MHz to 3 GHz

{2) Setting Zero Span

The Spectrum: Analyzer can operate as a selective level meter in which the horizontal axis is gradaated as a time axis by

setting the frequency span to 0 Hz. The rising and failing edges of burst waves can also be observed and measured.

Performing any of the following key operations allows the spectrum analyzer to operate in the zerc panel (time domain)

mode.

o b ()

. Span : Zero Span

+ [Trace-Time

For further details on the zero span (time domain) mode, see SECTION 3-8, "SELECTING THE DISPLAY MODE."

3-13
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3.3.5 Frequency Bands
In the Spectrum Analyzer, the 0 to 3 GHz frequency range consists of the following two bands:

e Band O ............. 0to3 GHz
¢« Band 1 ... I0MHz to 3 GHz

In the initial state, the wide dynamic renge Band i mode that is selected.

Perform the following to set the Band 0, when the cbserve the frequency lower 10 MHz.

Span I Band Band 0
£
Frequency J —> Band1 Select any of these buttons.
—>  refurn J

3-14
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3.4 Level Range Setting

The following table shows the reference level (top of amplitude scale) range of this spectrum analyzer.

input terminal | Units | Reference level range
Main dBm - 60 to +50 dBm
Aux dBm ~ 80 to +30 dBm

B Units system that assumes 1 mW/50 Q is 0dBm.

Use the unit key | and ] is possible.

3.4.1 Setting Reference Level

Select the reference level (top graticule of the amplitude scale) by performing the following key operations.

TEN
KEY

Amplitude p

0oaoo
ngoo
oaon
ooan

e ~~| Step KEY (the step size is the value set by)

Reference Level Step Size.

-

3.4.2 Setting Log Scale

Te set the amplitude scale to log scale, perform the following key operations.

Amplitude —— Log Scale 10.dBAdiv \5 < Select one of
5 dB/div 3 the scales.
2 dB/div
1 dB/div
Return

www.valuetronics.com ‘ SECTION 3 OPERATION




3.4,3 Setting Reference Level Step Size

To change the reference level with the step keys| 1, set the step size by performing the following key operations.

Amplitude t—— Ref Level —wpm | « Select one.
Step Size —> _2Dv
— 5 Div
— 10 Div
>
s

Manual
Return
i
L-—% Manualty enter the step size in dB uniis from the ten keys.

3.4.4 Setting Attenuator

Amplitude ——> Attenuator ———» _Aulo -3  Automatically set the input attenuator.
—> Manual  ——2> Setthe input attenuator with
the ten keys, step keys, and rolary knob,

= Hetum
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3.5 Marker Function

3.5.1 Zone Marker/Current Maker

The part enclosed in dotted lines i the center of the screen shown in the figure below is called the zone marker.,
The current marker within this zone marker normally moves to the maximum level,

The frequency (or time for time domain mode) and level at the current marker point (intensified point) are displayed at the
top left-hand corner of the screen.
Frequency Level

MKHR:

—i Zone Marker

Tr-A

[ Current Maker
— H

]
S W

//

I W R b T

V=L OGRS
Zone Width

{1) Changing Zone Marker Width

The zone marker width is initially set to | division, but can be changed from 1 point to 10 divisions by performing the
following key operations.

Marker b Zone Width

Select one.

fone 10 Diy
L > relum

The zone marker width can be arbitrarily set from [ point to 10 divisions by rotary knob.

The zone marker width can be arbitrarily set from 1 point to 10 divisions by the corresponding frequency input from the
ten keys.
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When the zone marker width is set o 1 point (Spot), the zone marker becomes a vertical line. This is called a spot marker.
Since the marker center frequency and the current marker frequency coincide. the level at the desired frequency can be
measured.

Example of Spot Marker {Zone Width: 1 Point)

Tr-A

T e

A

If the zone marker is set to 10 divisions when the zone center frequency is at the center of the frequency axis on the screen,

the current marker will always move to the maximam peak level over the entire range of the observation frequency.

Example of Zone Wiith: 10 Divisions

I A . o i i i o e T T . 4 e i

| Tr-A:

PR QFPAS: (IS SRR SN S R SN I

/ /

Since the zone width in the time domain mode always becomes 1 (Spot), it cannot be changed.

3-18
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(2} Changing Zone Marker Position

The center frequency (time) of the zone marker is initially centered on the frequency (time) axis on the screen. By
performing the following key operations, the zone marker can be moved from the left end to the right end of the frequency
axis (time) on the screen.

oo
Marker p COOE TEN  {Use the ten keys to set the zone marker
EnDE KEY  position as frequency or time.)

e ~~ Step KEY {Use the up-down keys to move

the zone marker position in

/ \ 1 division steps.)

—

In the delta marker mode, setting the zone marker center frequency (time) with the ten keys results in entry of the delia

marker value (difference between reference marker and carrent marker).

3-19
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3.5.2 Normal Marker

A single marker is indicated by ¥ at the maximum level within the zone marker. The frequency and level at that point are
displayed digitally.

The normal marker is initially set to ON. When the current state is another marker mode, or when the normal marker is set

to OFF, perform the following key operations to set the normal marker to ON.

Marker |———> Normal Marker

MRK : 1.023 GHz
—32.6dBm Current marker

Tr-A

.

Ryt
-._______-_’.—_-1{_-_ R R

/

:
:
:
:
4
i
/\// !
i
i
.

=Sy

The normal marker displays the absolute level. By setting a display line, the normal marker can also display the level

relative to a given level specified as a reference line.
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3.5.3 Delta Marker

The current marker position when the delta marker is set to On is fixed as the reference marker (reference point). Then, as
the current marker is moved, the reference marker and current marker frequency (time) and level differences are displayed

digitally as delta marker values.
In the deita marker mode, the reference marker is indicated by [] .

To set the delta marker to On, perform the following key operations.

Marker >3 Delta Marker

DLT : ~9.90kHz

-40.3 dB
T T
! ' Tred
I T
' : |
: T == “"‘} Reference marker
B}
I T
1 i
Nl
| Current marker

7

JUDNANIG ST JURURIRIE JURPRAJIR PR,

]

Press the Delta Marker key in the delta maker mode. The reference marker moves to the current marker position and

H
k

switches to the delta marker mode with that point as the reference point.

Varying the spectrum waveform in the delta marker mode does not change the marker frequency level. The reference
marker is not necessarily always on the waveform because it remains unchanged. Also, when the reference marker cannot
be positioned on the screen by changing the observation frequency and leve! and range, it is at the edge of the scale lines.

3-21
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3.5.4 Mkr —» CF/Mkr — RLV

Sets the current marker frequency or level to the center frequency or reference level.

3-22
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Marker Mkr — CF
; ; ; [Tr-A : : Tr-A
Y 0
P L
1R 0
i [} i
HIiH i { LR
NI , BT
M W I i
Hl I D ! i Te MM |
oo > Mkr— BLV
k 4
:E : T
N
1 1
i |
N i
R A
AR V2 BV o YN
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3.5.5 Zone —» Span

To set the zone marker center frequency and width fo the center frequency and frequency span, respectively, perform the
following key operations.

Marker Zone —» Span

Tr-A

SRR PN W R ARy SR Rp—— S

,_,...-—-—w—"""<

[

U RN IR T I WY DRy R S

WAV AN

o
L1
e
we
-4-&

T
{11
il A
/i1
St
JARENEINN
PR L L N
i i Y

r

L The zone width remains unchanged.
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3.5.6 Marker Off

Marker b2 Matker Off
(Display page 2 of the menu by pressing the Next Menu key.)

The marker disappears from the screen. When the Normal Marker key is pressed, the marker is dispiayed.
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3.5.7 Display Line

In the state in which a horizontal line which indicates a given level is displayed on the scale, the display line can be used

as the frequency respense measurement guideline, or as the reference line of the marker level measurement or pass/fail

Judgement with a standard line.

{1) Setting Display Line

To turn the display-line On and Off and to set the display-line fevel, perform the following key operations,

{Display page 2 of the menu by pressing the Next Menu key.)

Marker [———2 Display Line

> Display Line

e Digplay Line
Level

— Marker Level
YRS Rl

S0 Off

— 50.00 d8m

———>= Retumn

Turn the display line On and O# by pressing this key.

Enter the dispiay line level from the ten keys, stc.

Select if the marker level is set by absolute value or relative
value (relative to display line) by pressing this key.

Py vl S

!\ / Display line

O O X 1 s A O O

A .AA‘f'M“
Y v

Display-line On and Off are common to all traces {A, B, Time).

The display-line level and Abs/Rel can be selected independently for each trace.

www.valuetronics.com
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3.6 Marker Search Function
3.6.1 Peak Search

Peak Search detects the maximum ievel point from the entire trace in which a marker is displayed and moves the marker
to that point.

To Execute Peak search, perform the following key operations.

Peak
Search

A
% Tr-A

NVl ACAE BV AN

3-26

wwwHH I étrortics.com



3.6.2 Next Peak Search

Next Peak Search detects the next largest peak relative to the current marker level and moves the marker to that point.

(When there are two or more peaks with the same level on the screen, the leftmost peak is detected.)

Execute Next Peak search by performing the following key operations.

Search

A
A"
b}
Ay

Peak | 5 NextPeak
i

Tr=A

i
i
I
!
i
T
i
i
-

L
|
\
\
\
\

A
I
i
AV

e
=

Ak oy V\/ﬁ

consecutively.

www.valuetronics.com

The next largest peaks can be detected and the marker can be moved to those peaks by executing Next Peak Search
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3.6.3 Next Right Peak Search/Next Left Peak Search

Next Right Peak search and Next Left Peak Search detect the adjacent peak level to the right or left of the current marker
and move the marker fo that point.

To execute Next Right Peak Search and Next Left Peak Search, perform the following key operations.

e .
Peak Next Right Peak
Search <
\\
! ~
\‘ “eo
\ Tl
\ -~
\ "\\
\\ \\
N
N > Next Left Peak g
\ i !
\ i !
~ i !
S f 7
~ ' /
hY
~ / /
\\ / ,/
V4
\\ / Va
~ Vs //
~T ,
E/\ Tr-Aj,
£ - V 7
f /’ ,/
Vi o

Las Aha W’v\m ] \\L
iy LAY Wy AV~ am e Y

The adjacent peak level to the right or left can be detected and the marker moved to that peak by executing Next Right Peak

Search or Next Left Peak Search consecutively.

Note: When marker search is executed, the marker is moved to the specified Peak or Dip point, and the .
zone marker center frequency is simultaneously moved to the marker point. After that, when :
sweep is execufed within the zone marker, the marker moves to the maximum point within the
zone marker. Therefore, marker search other than Peak search should be executed with sweep

stopped or with the zone width set to I point {(spot marker mode).
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3.6.4 Peak — CF/Peak — RLV

(1} Peak — CF

Peak

Search pm——  Pgak — CF

Sets the maximum peak point on screen and the zone marker to the center frequency.

HHE L AN Tr-A
L .
; ol -
| 1 R ! VI
S AN —> TR
i IR ARIA T
' Al VAT L P W A

Notes:  + When the frequency at the maximum peak point is less than 0 Hz, the center frequency is set to
OHZ -

= Ifthere are two or more maximum peak poinls with the same level on the screen, the peak point
with the lowest frequency is moved to the center frequency.

» Peak - CF does not operate in the Time Domeine.

(2) Peak — RLV

Peak

Search bo——3  Paak -+ BLV

Sets the maximum peak level on screen to the reference level.

; ; A | | TrA
AN A ) &
0 \ tH
1 1Y | 1 1o
i L1t VLl
e C—> O A
, AT 4 % M%MW\MM
i YIEN Y AU N
¥ N A 1 ;
| I . i
Note: » If the level at the peak point exceeds the permitted range for the reference level, the reference

level is set to the maximum (minimum} reference level that can be set.

« If the level at the peak point exceeds the reference level{scale over), one operation of
the Peak ~ RLV may not be able to set the correct reference level. In this case, repeat
the Peak - RLYV operations a few fimes.
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3.6.5 Setting Search Resolution

Sets the Peak search resolution. When searching for the next peak, the marker moves to the point of the set resolution or

higher.
SPeakh ————  Resolution
earc [Threshold
(Display page 2 of the menu by pressing the Next Menu kay.)
~——3 Enter the resolution in di units from the ten keys,
Peak
3-30
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3.6.6 Setting Search Threshold

Sets the display Hne to the threshold and searches for the level above or below the display line.

Sizfgh b3 Resolution
[Threshold
(Display page 2 of the ment: by pressing the Next Menu key.)
> Treshold Turn threshotd On and Off by pressing this key.
OniG:
Select search above or below the display line by pressing this
key.
——= Display Turn the display line display On and Off by pressing this key.
Line
©n Off
L= Disp Line Sets the display line level.
Level
—50.00 dBm
b3 Retun

MMMMMMMMMMMMMMMMM Diaplay
| Line
Below ;
Note: Note: This function will be effective with the Display Line On.
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3.7 Coupled Function
3.7.1 Resolution Bandwidth (RBW) and Sweep Time

To set the RBW and Sweep Time, perform the following key operations.

RBW Manuat —eee - Manually set the RBW with the ten keys, step keys,
and rotary knob.
—=  Aute Automatically set the RBW,
—3> RB, VB, SWT Automatically set the RBW, VBW, and Sweep Time.
Auto
—x All Auto Automatically set the RBW, VBW, Sweep Time, and Atten.
Sj‘i‘i’:fep Manual ——>  Manually set the Sweep Time with the fen kays, step keys,
‘ and rotary knob.
> Auto Automaticalty set the Sweep Time. {Note}
—= RB, V8, SWT Automatically set the RBW, VBW, and Sweep Time.
Auto
All Auio Autornatically set the RBW, VBW, Sweep Time, and Atten.

(1} Auto mode

The RBW. Sweep Time, and VBW parameters are set to Auto so that even if the frequency span is varied, the respective

parameters are automatically set to the optimum values so that frequency and level measurement errors do not oceur,
The following shows the Swp Time Auto setting range:

*  Lower limit value

100 msec

+  Upper limit value
1000 sec o
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(2) Manual setting

IfRBW, VBW, and Sweep Time are set to the Auto mode, normal measurements can be made without considering their

settings.

However, in the following cases. RBW should be set to the Manual mode.

(13 General measurements:

(Z) Intermodulation distortion measurement:

When observing two adjacent signals, increasing the frequency by
narrowing the RBW can reduce the noise level (a tenth part of the
current RBW resulis in a 10 dB reduction).

However, if the RBW is too narrow, the spectrum waveforms will
become too steep, the response characteristics become worse, and
the sweep time will also become longer. Therefore, the RBW value
should be determined to give a practical sweep speed.

When measuring two signal intermodulation distortion with a
comparatively wide frequency span and a reduced noise level, the
RBW value shounld be narrowed by manual setting. However, the
sweep time increases in inverse proportion to the square of the
RBW. '

The RBW can be selected from among the following by Manual setting:

300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz, 300 kHz, | MHz

]
>~<//
|~

~
©_
/_—"‘

N
7

ZDZEINANY

/jf// N \\\

—1 T~ \>~

@ Optimum trace waveform

(@, & UNCAL trace waveforms

www.valuetronics.com

Note:  The spectrum traces on the screen are displayed as
shown at the left according to the sweep time. The
optimum sweep time gives a waveform like (.
However, a sweep time that Is too fast decreases the
waveform amplitude on the display as shown in O and
(. Therefore, the apparent bandwidth gets wider, and
the freguency also shifts. When waveform (1) cannot be
maintained, "UNCAL" is displayed.
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3.7.2 Video Bandwidth (VBW)

To set the VBW, perform the following key operations.

VBW Manual ——3  Manually set the VBW with the ten keys, step keys,
and rotary knob.

—>  Auio Automatically set the VBW.
—> RB, VB, SWT Automatically set the RBW, VBW, and Sweep Time.
Auto

(1) Auto mode

The spectrum analyzerdifferent with converntional spectrum annalyzer, does not require any analog curcuit such as 2 log
amplifier after the RBW filter.
As t he result, therefore, tehre is no noise source after the RBW filter, shich allows th eVBW filter OFF (through) when

setting "Automatic” operation.

{2) Manual setting

When wanting to average the noise by making the VBW narrow without regard to the RBW set value, or when wanting to
make the VBW wide to observe the waveform of signals modulated at a high frequency, use Manual setting.

The VBW value can be manually set from among the following values:

3 Hz, 10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHe, 3 kHz, 10 kHz, 30 kHz, 100 kHz, OFF

Note: « When VBW 2 RBW is set, noise is not averaged and the sweep speed in increased.

« Noise can also be averaged without narrowing the VBW (without decreasing the sweep time)

by performing video averaging. For further details, see par. 3.8.5.
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4.7.3 Input Attenuator (Attenuator)

To set the input attenuator, perform the following key operations.

Attenuator Manual ———> Manuaily set ths input attenuator with the ten keys,
step keys, and rotary knob.
—> Auto ‘Automatically set the input attenuator.
e3> All Auto Automatically set the RBW, VBW, Swaep Time, and Atten.

{1} Autc mode

When the reference level is set while Auto is selected, the input attenuator s antomatically set to the optimum value

according to the reference level.

{2) Manual setting

When a signal with the same level as the reference level is input, the input attenuator value in the Auto mode is controlled
so that high accuracy measurements can be made without being influenced by gain compression and the noise level can be
reduced. However, when you want to measure a low level signal by raising the sensitivity when measuring nonharmonic
spurious respoase and the spurious response of adjacent signals, measurement may be impossible because the Attenuator
values in the Auto mode are too large. In this case, set the input attenuator manually according to the table below,

Reference Level and Input Attenuator (Manual)

Referrence Levet| Attenuator Manual| Reference Level | Attenuator Manual
effective range Mainconnecior effective range | AUX connector
{dBm) (dB) {dBm) {dB)
+50 to -60 S0 +30 to -80 70
+30 to -60 80 +30 to 80 60
+50 to -60 70 +30 to 80 50
+30 to -60 60 +30 to -80 40
+40 to -60 50 +20 to 80 30
+30 o -60 40 +10 to -80 20
+20 to -60 30 0 to 80 10
+10 1o -60 20 +10 to -80 G
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3.7.4 Autormnatic Calibration

Execute spectrum analyzer automatic calibration by performing the following key operations.

Coupled ) .
Function al  Automatically calibrate Level.

1t is recommondable to execute the process of autormatic calibration, whe more accurate measurements is needed, or it

would not correspod to the standard, or environments such as ambient temperature have greatty changed.

WARNING A

Execution of calibration with external signa! to the RF input will not porvide correct
calibration values. Make sure that no signal should be given to the RF input when
calibration is made.
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3.8 Selecting the Display Mode

3.8.1 Trace Freq

{1) Trace A

Trace A is used to analyze signals in the normal frequency domain.

Trace-Freq

{2) Trace B

e Trace A ﬁ“?

T Tr-A
|
!

Like trace A, trace B is used to analyze signals in the normal frequency domain.

When used with trace A, it is possible to compare waveform A and waveform B.

Trace-Freq

———> Trace B ——————

|
Tr-8
]

g

Parameters of the trace A and trace B can be set independently.

www.valuetronics.com
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(3) Trace A and Trace B Overwrite Display

Overwrites trace A and trace B on one screen. At this time. the trace B frequency range, reference level, and other
parameters are the same as trace A.

However, in the threshold mode and detection mode, the parameters can be set independently at trace A and trace B. For

Instance, comparison measurement with a standard waveform and simultanecus

observation of the same waveform in a mode different from the normal mode and max hold (or averaging, etc.) mode are
possible.

Trace-Freq——> Trace Aon B A—

5 L4 :‘ Tr-AonB
i H
i 1
T 1
Ty
AR
Trace B
{rmax hcid}\
\\L il :
e Hdroh
Trace A e s 1 H L Ry Py
{normal) : }
[} ]

{4) Setting Active Trace

When trace A and trace B were overwritten on the same screen, select the marker trace by pressing this key.

Trace-Freq
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3.8.2 Time Domain

Since the spectrum analyzer stops sweeping the frequency when set to a frequency span of 0 Hz, the spectrum analyzer

becomes a selective level meter that continues to receive only the center frequency. In this case, the horizontal axis of the

time-axis sweep waveform is graduated in time and displayed on the spectrum analyzer screen. This display method is

called "time domain display”.

(1) Setting Time Domain

The time domain can normally be set by pressing the | Trace-Time | key in the Display section. It can aiso be set by setting
the frequency span to 0 Hz in the frequency domain mode.

Frequency
domain

Trace-Time

{Trace A)
{Trace B}

www.valuetronics.com

Span

;

> Zero Span ——

Time
domain

{Trace Time)
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{2} Trace Time

Trace Time displays the time axis waveform at the center frequency of trace A or trace B. To display trace Time,

press the key.

The following parameters can be set independently in the frequency domain or time domain mode.

Tri-time

wWwwWwww

Trace-Time Delay Time
10.0 ms
—=>  Time Span
200 us
——>  Trigger

Triggered
2 TTIgQET
Source
—=  Strage
—>  Detection

Vertical scale range (10 dB/div, etc.}

Sets the delay time from trigger to swaep.
A negative value is not input.

Sets the time span (time domain sweep fime).

Select freerun or trigger sweep by pressing this key.

Selects the trigger signal source.

Seiects the storage display mode.

Selects the detection mode,

Storage mode (Normal, Max Hold. Average, etc.)

Detection mode {Pos Peak, Sample, Neg Peak)

Resolution bandwidth (RBW)
Video bandwidth (VBW)
Sweep time (Sweep Time/Time Span)

Trigger switch (Freerun/Triggered)

Note: The time domain mode marker function uses a spot marker. A zone marker cannot be used,
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(3} Setting Time Span

In the time domain mode. the measurement range on the horizontal axis does not set the frequency span, but sets the time

span. To set the time span, perform the following key operations.

COCER
Trace-Timer——p Time Span HSSS% TE$ Unit key
ooom KE

e -~~~ Step KEY (1/2/5 sequence)

N

—p

(4) Delay Time

When the trigger mode is set to Triggered in the time domain mode, the frigger point is usually positioned at the left end of
the screen. This, however, means that it is not possible to see the waveform before the trigger point and the waveform

beyond the right end of the screen.
With the spectrum analyzer, a waveform away from the trigger point can be displayed by changing the delay time.

To set the delay time, perform the following key operations.

Trace-Time Delay Time —3>  Set the delay time with the ten keys, up-down keys,
C100ms or rotary knob.
Trigger/ = Trace-Time

Gate
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i
;
1
t
t

Trigger level

iyt ittt it ity

> Time

Tr-timg

/ MNormal observation waveform

| Tr-itime

I ]

Waveform chserved
when the delay ime is
set to plus.

Post-trigger

>®

r““twmn—_“““““"““""“““"—“"

'

Up to 100 msec

Example of Waveform With Delay Time
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3.8.3 Storage Mode

The following seven storage modes can be selected for Display modes trace A, trace B, and trace Time.

Types of Trace Modes (1/2)

NO.

Mode

Explanation

Display example

Normal

Refreshes and displays the trace data at each sweep.

This is used for normal measurement,

!: .

I
%’K
{

Max Hold

At each sweep, compares the new trace data with
the old data at each X axis point, then dispiays the
larger value data.

It is used to record a frequency-drifting signal.

e
]

Mim Hold

. At each sweep, compares the new trace data with

the old data at each X axis point, then displays the
smaller value data.

gy

?"‘lm..;_'-

_—

b § 4 A Al

L4 44-]-

Average

At each sweep, calculales the average data at each
X axis point, then displays the averaged results.
This mode is used 1o improve the S/N ratio.

For further details on the averaging function, see
page 3.8.5.

.
—

www.valuetronics.com
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Types of Trace Modes (2/2)

NO. Mode

Explanation

5 Cumulative

Displays the cumulative waveform at each sweep.
The waveform data, which are not connected by
lines, are displayed by plotting the data.

Display example

2]

i
S

6 Over write

Displays the waveform overwritten without

deleting the oid trace data.

7 View

Continues displaying the waveform as it is, without
refreshing the currently-displayed trace data.
This mode is used to observe waveforms with the

trace data stopped temporarily.

BE|
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3.8.4 Setting Storage Mode

The storage mode can be selected by operating the funciion keys shown below while the spectrum analyzer is operating in

the trace A, trace B, or trace Time mode.

Trace-Freq

Trace-Time

Storage

—

-

Normal AN

Max Hold Select the storage moda.
Min Hold

Average
View
Return

1

Cumulative .
Select the storage mode.

Overwrite

Restart Restart.

Beturn

2

(Display page 2 of the menu by pressing the Next Menu key.}

www.valuetronics.com
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3.8.5 Averaging Function

The digital averaging function calculates the average data at each X axis point at each sweep and displays the results. Itis
executed by selecting Average in the trace A, trace B, and trace Time dispiay modes.

Trace-Freq

Trace-Time Storage ——> Average

e3> AVEAGING Set the averaging rate.
Count '
258

> Avg Mode
Stop Stops the sweeping when averaging rate is reachead.
Non-Stap Continues the sweeping after averaging rate is reached.

———> Restart Delete the trace waveform and restart.

—>  Heturn
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The averaging function improves the S/N ratio depending on the averaging rate and the number of sweep repetitions as

shown on the next page.

Digital video averaging is performed by the method shown below.

Averaging Rate = N

?wl?e%eﬁe;feﬁm Measurement vaiue Disptayed valua
l 1 M(1) Yily=M(1)
® Restart
2 M(2) Ym)ZY(le
3 M(3) | Y(3)=Y(2)s MOEEYZ)
N-1 M{N-1) |Y(N-1)=Y(N-2)+ M‘N"‘QE(N—Z)
N M(N) Y(N)=Y(N-1)s MNP-Y(N-1)
@ Stop l (N) N
@ Continue ¥ | N+1 | M(N+1) Y(NH)EY(NHM(N%\E)—Y(N)
N+2 | M(N+2) Y(N+2)mY{N«M}+M(N“§"2)§Y(N+”

Atatime of Continuous Sweep:

(@ Sweep stops after N repetitions. (When Avg Mode is Stop)

(2) The above stop condition is released by restarting sweep by Continue. The averaging operation resumes,

while counting the number of sweep repetitions as N-+1, N+2...,
When Restart is performed during sweep or Stop, averaging is repeated from sweep count 1.

When the "Signal Sweep" is zctivated, the sweep wil be Limited one time,

CHON®

When the "Signal Sweep" is activated duraing "Sweep" or "Stop" modes, an additional sweep wil be made.
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dB

AVERAGE
RATE

27 1

24 1=

18T

151

Improved degree of 5/N

12T

0 | ] ] | i | ! L] ]
I ! ] i ] i1 I I
1 2 4 8 16 32 50 100 128 200 256 500

Number of sweep repetitions

S/N Improvement by Digital Video Averaging

Averaging by video filter has the disadvaniage that the sweep time becomes longer when the video bandwidih is narrowed
to improve the averaging effect.

On the other hand, digital video averaging smoothes the trace display by averaging the digital data after A/D conversion at
each sweep, without narrowing the video bandwidth {(VBW). Since the video bandwidth (VBW) gets comparatively wider
and the time required for each sweep can be shortened, the entire spectrurn image can be verified quickly and the repetitive
sweep can be stopped when the required smoothing has been obtained. The problem of averaging with the video filter is

that the time required for cach sweep becomes longer and it takes a long time to verify the entire spectrum image.

Since the averaging rate is initially eight, the above figure shows than an S/N improvement of 9 dB is obtained with eight

sweeps.
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3.8.6 Max Hold and Min Hold Functions

When Max Hold or Min Haold is selected, the sweeping can be performed by the number of specified repetitions, and then

Stops.
Trace-Freg
Trace-Time Storage Max Hold
_ Min Hold ——J
e3> SWEED Set the number of sweeping repetitions.
Count After the set number of sweepings, the sweeping stops.
——> Restart  Delete the trace waveform and restart.

bz Return
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3.8.7 Explanation of Detection Mode

The spectrum analyzer has 501 horizontal-axis measurement sample points. This corresponds to 501 storage trace

memories,

The detection mode determines what type of measured value should be stored in the trace memory at each measurement

sample point.

Petection mode Description

Holds the maximum level present between the current
sample point and the next sample point, then stores the
maximum value in the trace memory corresponding to the
current sample point.

Pos Peak is used to measure the peak value of signals near
the noise level.

Pos Peak

Stores the instantaneous signal level at each sample point
to the trace memory. Sampie is used for noise level
measurement, time domain measurement, and other
measurements.

Sample

Holds the minimum level present between the current
sampie point and the next sample point, then stores the
minimum value to the trace memory corresponding to the
current sample point.

The Neg Peak mode is used to measure the lower envelope
side of a modulated waveform.

Neg Peak

Pos Pesk

/

Neg Peak /
‘ _ Sample

/

oo
4 J [ 1 4 A
|
Sample point Screen display
Note: When the detection mode is set to Sample or Neg Peak while the frequency span and resolution

bandwidth are set so that the spectrum s displayved as discrete vertical lines, the spectrum peak is

incorrectly displaved.
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3.8.8 Selecting Detection Mode

Select the detection mode for trace A, trace B, or trace Time by performing the following key operations.

Trace-Freq

Trace-Time

Derection

3  Pos peak
b Sample
e NEQ PAK

L——= Retum

N

Select the detection mode.

1
Tr-A on B

o

Waveforms when trace A is in the Pos Peak mode and

trace B is in the NegPeak mode

www.valuetronics.com
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3.9 Selecting the Sweep Method

3.9.1 Continuous Sweep Mode

When the trigger mode is set to Freerun, sweep is performed continuously. When the irigger mode is set to Triggered,

sweep is executed each time the trigger conditions are met.

To set the continuous sweep mode, perform the following key operation. (The continuous sweep mode is initially set.)

Continuous

3.9.2 Single Sweep Mode

When the trigger mode is set to Freerun, sweep is executed once immediately after the key is pressed.

When the trigger mode is set to Triggered, sweep is executed only once when the trigger conditions are met after the

key is pressed.

To set (sweep start) the single sweep mode, operate the following key.
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3.9.3 Trigger Mode

The spectrum analyzer trigger mode can be divided into Freerun and Triggered.

In the Triggered mode, Wide IF Video and External can be selected as the trigger source.

(1) Freerun

When the sweep mode is set to continuous, sweep is repeated continuouslty. When the sweep mode 1s set to single sweep,
sweep is started immediately after the key is pressed.

To set the Freerun mode, perform the following key operations. {The Freerun mode is initially set.)

Trigget/-
Gate

Trigger

Trace-Time

(2) Triggered

Select Freerun by pressing this key.

When the conditions of the pre-selected trigger source are met, sweep 18 started.

To set the Triggered mode and to select the trigger source, perform the following key operations.

Trigger/
Gate

Trigger
Fr

—>  Trigger
Source

Select Triggered by pressing this key.

3 Wide IF
Video

—3 External

www.valuetronics.com

Wide IF video trigger .
Select the trigger source.
External trigger
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{3} Wide IF Videc Trigger

A wide bandwidth IF signai of at least 30 MHz is detected and sweep is started in synchronization with is positive leading
edge or negative leading edge.

To select the trigger level and trigger slope, perform the following key operations.

Generally, there is no burst synchronizing signal and this signal is used as a burst wave gate control signal.

Trigger/ | Trigger ww—r——> Wide IF Video

Gate Source
—> Trig Slope  Select the positive leading edge
Rise Fall  (Rise} or negative leading edge
{Fall) as the trigger slope by
pressing this key:

{4) External Trigger

Sweep is started in synchronization with the positive leading edge or negative leading edge of the TTL. signal input to the

Ext Input connector on the rear panel.

Trigger/ '

Gate = Trigger ———> External

Source

—> Trig Slope  Select the positive leading edge (Rise)
Rise Fall or negative leading edge {(Fall) as the
trigger slope by pressing this key.
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3.9.4 Explanation of Time Gate Function

The time gate function is a sweep mode which turns the waveform data display On and Off by the gate control signal

generated in the spectrum analyzer based on an external signal or video trigger signal.
Since the tming that displays the spectrum waveform can be set by using this mode, the spectrum when the burst signal is
On can be analyzed.

In order to use the time gate function, an external trigger signal synchronized with burst wave On/Off or other signal

change is required to create the gate control signal.

When an external synchronizing signal is unavailable, set the trigger source to wide IF video trigger. A synchronizing

signal can be obtained internally.
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3.9.5 Creating a Gate Control Signal

If the point where an external trigger signal or a wide IF video trigger signal is triggered is assumed to be the reference
position, the gate control signal remains On over the period from the point immediately after the Gate Delay time has
elapsed from the reference position to the time set by Gate Length.

Trigger point
Trigger signal  ---------- F wwwwwwwwwwwwwwwwwwwwwwwwwwwwww Trigger level
5 ON
Gate control signal oFF ; OFF

i Gate Delay | Gate Length

'y

I
: t
.

1

1

Only this time is displayed

To turn the gate time analysis function On and Off and to create the gate control signal, perform the following key

operations.
Trigget/
Gate

—— Gate Sweep Turmn the gate function On and Off by pressing this key.
——2 Gaie Setup  Set the gate function.
———= Trace Time  Setthe time domain mode.
L Trace A Set the trace A {frequency domain} mode.
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3.9.6 Setting Gate Function

Trigger/
Gate

www.valuetronics.com

e Gate Setup

-3 Gate Delay  Set the gate delay time.
Qus

e (Gate Length - Set the gate time length.
10 ms

b———2> Qate Trig Select the gate trigger source from Wide IF Video
Source . and external,

— "if_rj_g__Slope Select the positive leading edge (Rise) or negative

_HiseFall leading edge (Fall) as the trigger slope by pressing
this key.
———> retum
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The time domain mode facilitates setting the gate control signat time. The following shows an example of how to use the

Time Gate function that uses the time domain mode.

Step Procedure
i Input the following signals to the spectrum analyzer.
input signal Input fo RF Input
i t
Trigger signal Input to Ext Trig Input
2 Display the waveform in the time domain mode. Synchronize the input signal by setting the trigger mode to

Triggered and the trigger source to BExt Input 1 {(~10 to 10V),

Tr-time

|

\
i
}

v Vi

N {
t
i
t
i

/

Delay time Gate Length
Gate Delay

3 Set Gate to On. Vertical lines (gate cursor) should appear at the Gate Delay and Gate Length positions.
Set GateDelay and Gate Length to appropriate positions while observing the waveform.
At this time, adjust the resolution bandwidth and video bandwidth in the time domain mode to equal those in
the frequency domain mode, then set the gate cursor positions. The influence of spike-like noises

independent of the conditions shown in Note 1 described later can be avoided.

Note: Delay Time is set 1o OnS.
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Step Procedure

4 Set the frequency domain mode. The trigger mode becomes Freerun and the waveform data is displayed only

for the time set by Gate Length.

Tref,
S -
4z
i \E
! ¢
Y
s :'\
I LR
Lidar e 3 e

Notes: () The detector output is delayed compared 1o the positive leading edge of the input waveform
when the resolution bandwidth (RBW) is narrowed in the frequency domain measurement
mode. As a result, spike-like noises may appear on the trace. To prevent this from appearing,
set Gate Delay and Gate Length to values that satisfy the following conditions.

RBwW 11 t2 13
1kHz 23 ms
3kHz |z 1ms

I0kHz | =230 s

30kHz [2200ps | 220us | 21ys

100 kHz | 220 ps

S 300 kHz | 2 15 ps

I MHz |2 10us

(&) When the resolution bandwidth (RBW} is extremely narrow for the frequency span, some
waveforms cannot be displayed correctly. Set each parameter so that the following conditions

are safisfied.

Span
Number of data poinis (501)

RBW = x5

Trigger can be applied by the gate control signal created internally by setting the trigger source
to Wide IF Video.
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3.10 Measurement

3.10.1 Measurement Function

Various application measurements can be selected by performing the following key operations.

Measure

(1) Measuring Noise Power

Measure Noise Measure the carrier signal and noise power ratio.

—> /N Ratio Measure the occupied bandwidth. Select the XdBDOWN mode or N% of

Measure POWER mode.
—=> Qcc BW Measure the adjacent channel leakage power.
Measure

-2 AdJ ch pwr Select the channet separation, channel bandwidth, measurement mode,
Measure ACP graph display On/Off, channel center line On/Off, channel BW fine
: On/Off, and measurement low band/high band/both bands channel, etc.

—> Burst Measure the average power of a burst signal in the time domain.
AvgPower
oy (O Select the start/end points.

To measure the total noise power of the zone marker range, perform the following key operations.

Measure

Oft

i% refurn

{2} Measuring C/N Ratio

To measure the C/N ratio, perform the following key operations.

Measure }————= (/N Ratio Meas Cn
Measure

|—a retum
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{3) Measuring Occupied Bandwidth

To measure the occupied bandwidth, perform the following key operations.

Measure ——> QOcc BW Execute Execute measurement.
Measure
Setup Select the XdBDown mode or N%

of Power mode.

return

{4) Measuring Adjacent Channel Leakage Power

To measure the adjacent channel leakage power, perform the following key operations.

Measure ——> Adichpwr w3 Execiie Execute measurement.
Measure
—=> Ch Sepa-1  Set channel separation fo 12.5 kHz.
12,5 kiHz
—3> Ch8epa-2  Set channel separation to 25.0 kHz.
25.0 kHz
—> Ch BW Set the channel bandwidth.
8.5 kHz
—> SetlUp  Select the measurement mode,
ACP graph display On/Off,
channe! centertine/BW line display On/Off
and low/high/both channel,
—> peturn
Note: Since the graph display erc. displaved in the Set Up mode use the Trace B, the waveform data

saved in the Trace B is erased When erasing the graph etc., refresh the Trace B.

(5) Measuring Burst Average Power

To measure the average power of a burst wave in the time domain mode, perform the following key operations.

Measure ———> Burst Avg — > Execute  Execute measurement.
Power

——> Start Set the measurement start point of the burst signal
Point on the screen with the ten keys or the rolary knob.
L -

-2 Btop Set the measurement end point of the burst signal
Point on the screen with the ten keys or the rofary knob.
200

2 oretum
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3.10.2 Measurement Examples
The following describes the measurement block diagram and measurement operating procedure of actual measurement
examples.

In the measurement examples, [ 1 indicates a panel key, F*: E:] indicates a Main Function key and F*: indicates a

Main Function key.

(1) Example of C/N Ratio Measurement

= In C/N measurement, set the detection mode set to the Sample mode, unless specified otherwise,

{1) Measurement block diagram

tinmodutated
signatl source

MS8E06A

B R T R,

« Center frequency

+ Offset frequency
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(2) Measurement procedure

Step Operation procedure

1 Press the spectrum analyzer {Preset] key.

2 Span frequency setting: F2: | Span i, {4], [0}, [kHz]
Sets the span frequency 10 3 or 4 times the offset frequency.

Reference level setting: F3: [ Amplitude |, [2]. 0}, [dBm)]

Center freguency setting: Fi: . [, 1], 191, [GHz})

RBW setting: [Next Menu], FL: \Coupled anctionl. F7: RBW, [1}, [kHz]

VBW setting: FI12: return. F8: VBW., {3]. {0], [Hz}

Marker setting: [Next Menu]. F4: . F12: Zone Width, F7: Spot

Peak setting: Atter one sweep, F5: m; .Fil: Peak — CF. F12: Peak — RLV
Marker position setting: F4: . F8: Delia Marker, [11, [0], [kHz]

(Becomes the offset frequency.)

10 C/N measurement: [Next Menu], F5: , F&: C/N Rartio Measure: F7: Meas On

The measured result is displayed at the top-lefi-hand comer of the screen each time the swéep 1s updated.

R - Y T

* Example of measured result: — 102.61 dBc/Hz

* Select the best C/N measured value by changing the RBW véiue. Also, make the ATT value minimum.

CAMNr~ 182 61 diRo e 2 4 Meas
BE IxHzt AT 26d8
Ry 1.9@dEm VB 30HzE ST 4.0 Reas On
ThcRT 2 T+=H
i Band 1
Zone Center = { \

300,008 OPOMH j \
-
§

_______ [% J S S

K ; i,
P : i
. rm,' va i MW LT
N T returt:
. i | B
CF:1.920000146Hz Span B OkHE _
|
Couptled Trace-f Trace—¥ime Trigoer/ Measurs Hain Func
Eunction Gats On
C/N ratio measurement example
Note: In this measurement, the measured value does rot become OdBim even when the marker frequency

is moved to the reference level (carrier signal peak). This is because g correction value is also

added as noise relative to the reference marker carrier.
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(2) Example of Power (Noise) Measurement (Frequency Domain, Continuous Wave)

* When making power measurements. set the detection mode to the Sample mode. unless specified otherwise,

When measuring the carrier-off leakage power and adiacent channel feakase power of fapan dicital cordless

telephone systems (burst wave). sef the detection mode io the Pos Peak mode.

(1} Measurement block diagram _ 800 MHz
80C. 05 MHz

Urnmodulated
signal source

'
7
+
'
1
'
b

MSBE06A

L1 BOKHz

* Center frequency

° Span frequency width Power
1 (Noise}

e

= Measurement center frequency

* Measurement frequency bandwidth
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{2) Measurement procedure

Step Procedure

i Press the spectrum analyzer [Preset} key.

Span frequency setting: F2: Ean], [4]. {03, [0], [kHz]

Reference level setting: F3:! Amplitude ;. [2], [0], {dBm]

Center frequency setting: F}:. [8], [0]. 10}, [MHz]

RBW setting: [Next Menu], F1: [Coupied Function |, F7: RBW., 31, [kHz}

VBW setting: F12: return, F8: VBW, [1]. [kiiz]

Peak setting: Afier one sweep., [Next Menu], F5: , Fil: Peak =» CF, F12: Peak - RLY
Zone center position setting: F4: .F12: Zone Width, F7: Spot, F12: return, F7: Normal Marker, [8],
[0, [0%, 1, [5]. [MHZ]

9 Zone marker width setting: F12; Zone Width, [5], [0], [kHz]

10 Power (noise) measurement: [Next Menul, F5: ., F&: Noise Measurement, F7: Meas On
The total power value of the zone marker range (measured value) is displayed at the top lefi-hand correr of

[

[

o~ N A B e

the screen each time the sweep is updated.

% Example of measured result: — 62.54 dBm/ch
% Applications: * Carrier-off leakage power (PHS) measurement

* Adjacent channel leakage power (PHS} measurement

FAlbs Molse: Hi Noise leas
52 . 5d cdBms oy
RE ZkHz AT 28B Heas On
RLY: 4. Badbm Vi LkHzA ST d88ms )
[&dE, ; ' 4 Tr~H
g . . Bar 1
Zone Center =
S00:008 OBOMH
JJ } ? : S off
il
L N .]J\ilr‘
4 ; 4 1! T \ } 3y refurn
HipalS, o f ‘ X HH %ﬁ%& ;
L R 1]
CF 1860 26RaHHz Spary 1 400kHz -
ia
Counled Trace~A Trace~Time 1§ Trigger/ Measure Main Func
Funct ion Gate On

Power (noise) measurement example
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(3) Example for Occupied Frequency Bandwidth (Burst Wave)

« TFor burst waves, set the detection mode to the Pos Peak mode.

(1) Measurement block diagram
1.9 GHz Occupled
frequency

Digita! modulation | 0 dBm ' : « bandwidth
{PHS) MSBE06A
signal source

« Center frequency

*  Span frequency width
+ RBW

e VBW

+ Sweep time
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(2) Measurement procedure

Step Operation procedure

—

Press the spectrum analyzer [Preset] key.
Span frequency setting: F2: . [81. [O], [0]. {kHz]
Reference level setting: F3:| Amplitude |, [0], [dBm]

Center frequency setuing: F1: iFrequem:y I, f1]. .1 9], iGHz]

VBW setting: F12: return, F8: YBW, [1], [kHz]

Sweep time setting: F12: return, F9: Sweep Time, {3], {s}

Singie sweep: [Single]

R T . V.t L FL R o

PWR. .
F&: N%Ratio, [9]. [9], [Enter]
10 Power (noise) measurement: F12: return, F7: Execute
The measured value is displayed at the top ieft-hand corner of the screen.

RBW setting: [Next Menu}, F1: | Coupled Function |. F7: RBW, [1], [kHz]

Measurement preparations: Select F5: , FS: Occ BW Measure, F11, Setup, F7: Method, and N% of

% Example of measured result : Oce BW: 240kHz, CTR; 1.9000000GHz

# Application : Occupied frequency bandwidth (PDC, PHS, etc.}
QOoccBL - 2408 .2 kH= H e BA
CTR : 1 .900R868 G
RE 3kHz# AT 18B .
RLY: B.0cE VS Bt ST 3.6ek Execute
{5523 ; i B T
: : Band |
Zone Center = ; okl
500008 OQOMH| «‘y%
hi : : "
fﬁ/ i : Mm i Setup
L i AT : : L ;
WMMW ik i : i W“‘&r
! ) i return
CF i1 Gaen0eaaE ' ' Soan 1 S0BkHZ
Coupled Trace-f Trace-Time Trigger/ Measura Main Func
Functjon Gate {n

Occupied frequency bandwidth measurement example
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{4) Example of Measurement of Adjacent Channel Leakage Power

(1) Measurement block diagram

Digital modulation
{PDC)

O dBm

signal source

MS8606A

s Center frequency

¢ Span frequency width

+ RBW
» VBW

= Sweep {ime
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{2) Measurement procedure

Step

Procedure

R v 4 T ¥ B Y

s
— D

12
13

14
15

16
17

Press the spectrum analyzer [Preset] key.

Span frequency setting: F2: . 121, [51. [0], [kHz]

Reference level setting: F3: , [0%, [dBm}

Center frequency setting: F1: . [9], [0, [0], [MHz]

RBW setting: [Next Menuj. F1: i Coupled Function i F7: RBW, [}, [kHz]
VBW setting: F12: return. F8: VBW., [3], [kHz}

Sweep time setting: F12: return, F9: Sweep Time, [11, {0]. [s]

ATT setting: F12: return, F10: Attenuator, set to minimum value using a control.

Single sweep: [Single]

Measurement preparations: F5: | Measure |, F10: Adi Ch Pwr Measure

Adjacent channel setting: F8: Ch Sepa-1, [5], [0]. [kHz]
F9: Ch Sepa-2, [1]. {0], [0}, [kHz]
Receiving bandwidth setting: F10: Ch BW. [23], [1]. [kHz}

Graph display method: F11: Setup, F7: Method, select Total Pwr or Ref Level.
{The graph display method is set to Total Pwr here.)

Graph display: When On is selected with F8: ACP Graph, a graph is displayed.

Channel display: When On is selected with F9: Ch Center Line, a line that shows the center frequency of the
adjacent channel 1s displayed.
When On is selected with FI0: Ch BW Line. a line that shows the bandwidth of the

adjacent channel is displayed.
Measurement channel setting: [Next Menu}, F7: Both Channel

Power (noise} measurement: F12: return, F7: Execute

The measured value is displayed at the top left-hand corper of the screen.

www.valuetronics.com

L :—S8.92 Ul Sz .0 8 Adi ok Fur
L2 sw7ed .85 UZ:—7d 88
BE tkMzt AT 19dB
RLV: @ .09dEn VB SkHzy ST 10sf Erecute
[6dE7 ; : : o : : T RO
i Pl - L i Bahd 1
: i : : f f"r \'\ \ : : : : Ch Sepa-]
L Zote Center= | S T WO I C 501 90kHz
500,008 0DOMH| HELEEE e
! T 1 = T Ch Sepu—2
: | , cobon : ! i ‘ 196 GakHz
I N I A Ch Bt
: : o gl
A Co : Setup
= . soue
i 4 H M, | -
el : :’ ""’:J\(I‘m return
CF 506 G000z Spar: 250KHT
Cougrled Trace~fi Trace-Tiae Triggers Measurs © | Main Furc
Function Gate L &n

Adjacent channel leakage power measurement example
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(5) Example of Power Measurement (Time Domain)

e Find the effective average value of the zone set by the two cursors on the screen.

(1) Measurement block diagram

Tri . ~——-% Measurement r€—-
rigger signal
zone
K
Digtat !
modulation (PHS) MSBB06A Power ievel
signal source ;
§
» Center frequency
Start Point Stop Point

* Time span

(2) Measurement procedure

Step

Operation procedure

1

B N RV . o

o0

10
11

12

Press the spectrum analyzer [Preset] key.
Time domain setting: F2: [ Span |, [0], [kHz]
Reference level setting: F3: [2]. [0], [dBm]

Center frequency setting: F1: | Frequency |, [15, [}, [9]. [GHz]
RBW setting: [Next Menu], F1: }Coupled Function ‘ F7: RBW, [1], [MHz]

Time span setting; F3: Trace-Time, F§: Time Span, [5], [ms]
Reference level setting: After one sweep, [Next Menu]|, F5: Peak Search, F12: Peal — RLV,

F3: Amplitude, raise the reference level several dB using the control.
Time span setting: [Next Menu], F3: Trace-Time, F8: Time Span, {1]. {ms]

Trigger setting: F4: Trigger/Gate, F7: Trigger, select Triggered
F&: Trigger Source, F9: External

Select Rise with F1(: Trig Slope.
Single sweep: [Single}
Measurement preparations: F5: Measure, F11: Burst Avr Power

¥8: Start Point, set the start point in the measurement zone using the control.
F9: Stop Point, set the stop point in the measurement zone using the control.

Power measurement: F7: Execute

The measured value is displayed at the top left-hand corner of the screen.

3-70

wwwevateetronmics.com




+* Example of measured value: — 5.24 dBm, 0.300 mW
* To find the average power between burst frames, set the measurement zone to the burst frame time. (Example 2)

% Applications: * Spurious radiation strength measurement (PDC, PHS)
* Antenna power measurement (PDC, PHS)

FPower : —5 .24 dBm g BurstFower
22RO mld
ER iz AT 1edB .
RLY; @GR VB OFF Execute
TEEE . i . =T ime)
i Hand 1
H T T [T
i
Zore Center = s
500L008 OPOMH Start
Point
18
Siop
...... Paint
284
: ]
LT [ return’
D7 rias TS jms F:1.90600000¢GHz .
1 - -
Coupled Trace—f Trace-Time Trigger/ Heasure taln Furc
Function Gate On

Power measurement (time domain) example 1

Poiksr 1 — 1< 58 cdBm H BursiPouer
2 D3RR mbd
RE 1Mz AT i6de ,
RLY: ©.BedEm VE (FF Bxecute
] TrTimg]
T Band |
Zone Cenger =
5001008 GO0MH Start
Point
&
Stop
................................................. Point
508
] 4
i | ‘»
' P l i ‘ return
OT:4us T5:5ms F1l, 9080000003t )
Cous bed Trace-f Trace-Time Trigaer/ feasure Hain Func
Funet ion Gate on

Power measurement (time domain) example 2
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SECTION 4
PERFORMANCE TESTS

This section describes the test equipment, setup, and performance check procedure for testing the performance of the
MS8606A Spectrum Analyzer function.

TABLE OF CONTENTS
4.1 Requirement for Performance Tests ..o Heereeriesvaseeserb b et e e e anrnaaeentnieiraane 4-3
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4.1 Requirement for Performance Tests

Performance checks are carried out as part of preventive maintenance to prevent performance degradation in the
MS8606A Spectrum Analyzer function.

Use performance checks to check the instrument performance during recetving inspection and routine inspection and after

repair.
This section describes the following performance checks:

+ Center frequency display accuracy

« Frequency span display accuracy

+ Resolution bandwidth and selectivity
» Sideband noise levei

* Screen amplitude display linearity

= Frequency response

» Reference level accuracy

« Average noise level

» Second harmonic distortion

= Resolution bandwidth switching deviation

For preventive maintenance, periodically perform the performance check items that are important to your application.

The recommended routine inspection interval is once or twice a year.

If you find any item that does not satisfy the specifications, contact the Anritsu Service Department.
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4.2

Instruments Required for Performance Test

The instruments reguired for performance tests are shown below.

Instruments Required for Performance Test

Test item Test equipment name Recommended model Reference
Center frequency display Signal generator MG3633A 432
accuracy
Frequency span display Signal generator MG3633A 433
accuracy
RESOlEli%On bandwidth and Signal generator MG3633A 434
selectivity
Sideband noise level Signal generator MG3633A 435
Screen amplitude display Signal generator MG36334A 436
linearity Attenuator MNS510C e
Signal generator Wiltron 6769A
Frequency response Power meter MLA4803A 437
Power sensor MA4601A
Signal generator Wiltron 6769A
Attenuator MN510C
Reference level accuracy Power meter ML4ASO3A 438
Power sensor MA4601A
Average noise level 50 £2 terminator MP752A 439
Low-pass filter
Fundamenta! frequency (Device
Second harmonic distortion with a attenuation of at Jeast 70 4.3.10
dB at double the frequencies 10
MHz and | GHz)
Resolution bandwidth Signal generator MG3633A 4311

switching deviation
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4.3 Performance Tests

Tnless otherwise specified, warm up the device under test and the measuring instruments for at least 30 minutes before
making out the performance tests. Also, to display the maximum measurement accuracy, checks must be carried out at

normal room temperature with minimum AC power supply voltage variations, noise, vibration, dust, and humidity.

4.3.1 Reference oscillator frequency stability

Refer to the MS8606A mainframe performance check.

4.3.2 Center frequency display accuracy

Apply a reference frequency with a known center frequency to the spectrum analyzer as shown in the figure below and set
the center frequency and frequency span. Then, check the difference between the peak maker display frequency and the
center frequency setting (same value as the known frequency).

In the synthesized signal generator, use a phase-locked signal source having the same accuracy as the 10 MHz

reference oscillator of the spectrum analyzer as shown in the figure below.

(1) Test target rating

« Center frequency display accuracy:  {display frequency X reference frequency accuracy + span X span acCuracy)

{2} Testequipment

« Synthesized signal generator: MG3633A
{3) Setup
MSB606A
_ 10MHz Reference
Signal generator Buerad Out :
MG3633A | L 8 ))
y Aux Input
RF OUTPUT

]

{4} Test precautions

Set the signal generator output level to about -10 dBm.
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{5} Test procedure

Step Qperation procedure

] Set the signal generator output frequency to S00MHZ.

4 Press the spectrum analyzer Preset key.
3 Execute Cal.
4 Set the MS8606A center frequency to 500 MHz.
5 Set the frequency span in accordance with the table below,
6 Read the marker frequency value, and check that it is within the maximum and minimum values shown
in the table below.
7 Repeat steps 5 and 6 1n accordance with i.he frequency span shown in the table below.
Center Frequency Display Accuracy Test
Signal generator | Center | Frequency . Center frequency reading
output frequency | frequency span Minimum value | Marker valie | Maximum vaiue
10 kHz 499 99975 MHz 500.00025 MHz
500MHz 500MHz 200 kHz 499,99500 MHz 500.00500 MHz
100 MHz 497.50000 MHz 302.50000 MHz
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4.3.3 Frequency span display accuracy

Setup the equipment as shown in the figure below and set the signal generator output to the frequency of the 1st and 9th
divisions.

Read these frequencies with the marker, and find the span accuracy.

(1) Testtarget rating

* Frequency span accuracy: +2.5%

(2} Test equipment

+ Synthesized signal generator: MG3633A
(3} Setup
L)Eeasure the frequency error with the SG_,_
— - MSB606A
\ il
i K W Blcalos
1 1 s o =
i ; -t ) 10MHz Reference (| % o| 8585 o
\ f' V| Signal generator | Buffered Out NS U—
\\ MG3633A l==—a _% O
i s I Aux input
G S RF OUTPUT |
i fi il e {
| i
i
{4) Test precautions
Set the signal generator output level fo aboui ~10 dBm.
4-7
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{8) Test procedure

Siep Operation procedure
i Press the spectrum anatyzer Preset key.
2 Execute Cal.
3 Set the MSB6O0OA center frequency to 1 GHz.
4 Set the signal generator output to the first f1 frequency shown in the table below.
5 Read the spectrum waveform peak marker frequency, and record it as f1".
6 Set the signal generator output to the first £2 frequency shown in the table below.
7 Read the spectrum waveform peak marker frequency, and record it as [2'.
8 Calcutate (f2'-f1'//0.8. and check that the result is within the maximum and minimum values shown in
the table below.
9 Repeat steps 3 through 8 for the remaining frequencies in the table.
Frequency Span Display Accuracy
Signat generator Spectrum analyzer
1 fo Center Frequency | Minimum |Calculatedi Maximum
frequency span value value value
999 992MHz 1000.008MHz 20kHz 19.5kHz | 20.5kHz
999.92MHz 1H000.08MHz 200kHz 195kHz 205kHz
999.2MHz 1000.8MHz 1GHz -~ 2MHz 1.95MHz 2,05MHz
9G2MHz 1008MHz 20MHz 19.5MHz 20.5MHz
920MHz 1080MHz 200MHz 195MHz 205MHz
200MHz 1800MHz 2GHz 1.95GHz 2.05GHz
Exprassion : %:étllw
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4.3.4 Resolution bandwidth and selectivity

If two input signals are separated by only 3dB (IF final stage}, analysis can be performed with these two signals as a two-
spectrum waveform.

This is called "resolution bandwidth (RBW).

On the other hand, selectivity improves as the 60dB bandwidth becomes narrower. Therefore, measure the bandwidth at

poirits 3dB and 60dB down from the center freguency peak point as shown in the figure below, and calculate the selectivity
from the foilowing expression:

[ 3
Y

3dB bandwidth
60dB bandwidth 80dB
3dB bandwidth

3dB

Amplitude

Selectivity =

» L) Y

" 60dB bandwidth '\
i

|

Frequency
Center frequency
{1} Testtarget ratings
= Resolution bandwidth: +2% (300HZ to 300 kHz), £10% (1 MHz)
+ Selectivity: £5:1
(2) Test equipment
* Synthesized signal generator: MG3633A
(3) Setup
MSB606A
bz ol [E8] [o,p
- = s |[Te®
: g Ao EUUE
10MHz Reference |~ @ Sessr
Signal generator | Buffered Out N —
MG3633A h w56 6 O
Aux input
RF QUTPUT

!

(4) Test precautions

Set the signal generator output level to about +10 dBm.

4-9

www.valuetronics.com

SECTION 4 PERFORMANCE TESTS




{8) Test procedure

Step

Operation procedure

1
2
3

Rt N SR W R

10

1t

12

Press the spectrum analyzer Preset key.

Execute Cal.

Set the MS8606A as follows:

Trace-Time

Freq: 100 MHz RBW (Manual): 1 MHz

VBW (Manual): Value at which 60 dB down level is read smoothly.

Set the signal generator output frequency to 100 MHaz.

Execute Peak ~» RLV to move the signal level to the line at the top of the screen.

Select Delta Marker.

Lower the signal generator output frequency to the frequency at which the marker reads -3 dB.
Make the signal generator output frequency at this time f1.

Raise the signal generator output frequency to the frequency at which the marker reads -3 dB.
Make the signal generator output frequency at this time {2.

Lower the signal generator output frequency to the frequency at which the marker reads —60 dB.
Make the signal generator output frequency at this time £3.

Raise the signal generator output frequency to the frequency at which the marker reads —60 dB.
Make the signal generator output frequency at this time £4,

Calculate the 3 dB bandwidth, 60dB bandwidth, and selectivity as follows:

3 dB bandwidth = £2.f1 60 dB bandwidth = f4-13

Selectivity = 60 dB bandwidth/3 dB bandwidth

Check that the 3 dB bandwidth is within the maximum and minimum values.
Check that the calculated selectivity is 3 or less.

Repeat steps 4 through 11 in accordance with RBW shown in the table below.
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Resoiution Bandwidth Test

RBW 1 f2 3dB bandwidth | Minimum value | Maximum value
IMHz 980kHz 1020kHz
300kHz 294 kHz 306 kHz
160kHz 98 kHz 102 kHz
30kHz 29.4 kHz 30.6 kHz
10kHz 9.8 kHz 10.2 kHz
3kHz 2.94 kHz 3.06 kHz
1kHz 980 Hz 1020 Hz
300Hz 294 Hz 306 Hz

Selectivity Test

RBW 3 4 50dB bandwidth | 3dB bandwidth Selectivity
1MHz
300kHz
100kHz
30kHz
10kHz
3kHz
1kHz
300Hz

www.valuetronics.com
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4.3.5 Sideband noise level

This test checks the noise dB level at a point of a certain frequency from the

n spectrum waveform peak point when a signal with 2 very low sideband noise

level is input from the device under test with the resolution bandwidth kept

constant.

I

Sideband noise Since the average noise level is taken, measure the noise level by inserting a
video filter (VBW).

A N

b The sideband noise level is the spectrum response modulated by the internal

M ‘ Mﬁ% ‘ noise of the spectrum analyzer,
/

If this response is large, the actual filter envelop will be masked by noise as

7 shown in the figure at the left and measurement will become impossible.
Actual filter envelop

(1) Test target ratings
» Sideband noise (C/N}: <—115dBc/HZ, {frequency 1 GHz, 10 kHz offset)

<-95dB¢/Hz (frequency 1 GHz, 100 kHz offset)

(2) Test equipment

« Synthesized signal generator: MG3633A
(3} Setup
MSBE08A
Lo D! =
2 o EE
. 10MHz Reference ||+ 8 2852 |
Signal generator | Buffered Out o el ® 2588 |
MG3633A | == S 86 & )
Aux lnput
RF QUTPUT
4-12
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{4) Test procedure

Step

Operation procedure

1

2
3
4

[= S s ]

Set the signal generator to 1 GHz, +10 dBm.
Press the spectrum analyzer Preset key.
Execute Cal,

Set the MSRE06A as follows:

Center Freq: 1 GHz Span: 40 kHz (table below)
Reference Level: +1GdBm Detection: Sample
RBW: | kHz {table below) VBW: 10 Hz (table below)

Zone Width: Spot

Press the Peak Search key. The current marker is set to the peak point.
Press the Measure key, and select C/N Ratio Measure.

Press the Meag On key, and execute C/N measurement.

Press the Marker key. Then, turn the rotary knob to move the marker to the right so that the Zone
Center display frequency becomes the frequency shown in the table below.

Check that the sideband noise value does not exceed the rated value.

Repeat steps 4 through 9 1n accordance with the table shown below.

Sideband Noise Level Test

i Sideband noise
Frequency span; RBW VBW Zon@ffCetnter
{offset) Measured value Rating
40kHz 1kHz 10Hz 10kHz £-95d8c
400kHz 10kHz 100Hz 100kHz £-115dBe

www.valuetronics.com
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4.3.6 Screen amplitude display linearity

This check tests the LOG display error per division of the vertical axis of the screen. LOG display linearity tests if the
scale is proportional to the logarithm (dB) of the input level.

Apply a signal with an accurate input level to the spectrum analyzer Aux Input connector through an external attenuator.

Caleulase the error from the attenuator atéenuation and the delta marker reading at the peak of the trace waveform.

{1) Test target specifications

= LOG linearity: +0.5dB (0 to -50dB, resolution bandwidth <1 MHz
+1.0dB (0 to =70dB, resolution bandwidth <30 kHz)
£1.0dB (0 to —80dB, resolution bandwidth <3 kHz)

(2) Test equipment

* Synthesized signal generator: MG3633A
= Attenuator: MN510C
{3) Setup
MS8606A
EE e
) 10MHz Reference 5355 g
Signal generalor | Buffered Out 2358 i
MG3633A 53 5 @Yj
Aux Input
RF QUTPUT j
ATT
MN510C
QUTPUT
INPUT
4-14
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{4) Test pracedure

Step

Operation procedure

1 Set the signal generator to 100 MHz, 0 dBm.
Set the MNS10C Attenuator to OdB.

Press the spectrum analyzer Preset key.

2
3
4 Execute Cal.
5

Set the MS8606A as follows:
Center Freq: 100 MHz
Reference Level: 0 dBm

REW: 3 kHz

R PR < N

Span: 40 kHz
Attenuator: 10dB
VBW: 300Hz

At the end of one sweep, press the Delta Marker key.

10 Repeat steps 2 through 8 in accordance with the table below.

Press the Peak — CF key. The peak point of the spectrum waveform is set to the center of the screen.

Adjust the signal generator output level so that the marker level reads 0.0 dBm.

Read the delta marker level when the MN5120C ATT value is changed as shown in the table below.

LOG Linearity Test

ATT

A

B

Error

setting (dB) " ATT calibration value (dB) | Delta marker level (dB)

A+B (dB)

0

0 (reference)

0 (reference)

0 (reference)

5

www.valuetronics.com
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3.3.7 Frequency response

When two or more signals of different frequencies but equal amplitude are input, the spectrum analyzer must display the

spectrums at the same amplitude.

(1) Testtarget ratings
* Frequency response: 100 MHz reference frequency, ambient temperature 18 to 28 °C
Input connector Main, input ATT 3048
+0.5dB
Input connector Aux, input ATT 10dB
+0.5dB

(2) Testequipment

* Signal generator: Wiltron 676%A
* Power meter: ML4BO3A
* Power sensor: MA4601A

{3) Setup

MS8B06A

‘ 10MHz Reference
Signal genserator | Buffered Out

6769A

Main Input
RF OUTPUT and Aux input

ML4803A MA4601A 4———9

Power sensor

Power meter

{4) Test precautions

Carry out this test after a warm-up of at least 60 minutes at an ambient temperature of 18 to 28 °C.

4-16
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(8} Test procedure 1

Step

Operation procedure

i

2
3
4

Set the 6769A signal generator to 100 MHz. 0 dBm.
Connect the signal generator output to the power sensor of the power meter through a coaxial cable.
Read the power meter display.

Change the signal generator output frequency as shown in the tabie, and find the calibration value at

each frequency referenced to the level at 100 MHz,

Test procedure 2

Siep

Operation procedure

1

2
3
4

Connect the 6769A signal generator output to the spectrum analyzer Aux Input connector.
Press the spectrum anaiyzer Preset key.
Execute Cal.

Set the spectrum analyzer as follows:
Center Freq: 100 MHz Span: 200 kHz
Attenuator: 10dB Reference Level: 0 dBm

Press the Peak —> CF key, then press the Delta Marker key.

Set the spectrum analyzer center frequency as shown in the table below. Then, read the delta marker
level at each frequency and find the deviation from the following expression:

Deviation = Delta marker level — test frequency calibration value

Test procedure 3

Step

Operation procedure

1
2
3

Connect the 6769A signal generator output to the spectrum analyzer Main Input/Output connector.
Press the spectrum analyzer Preset key.

Set the spectrum analyzer as follows:
Center Freq: 100 MHz Span: 200 kHz
Astenuator: 35dB Reference Level: 0 dBm

Press the Peak — CF key. then press the Delta Marker key.

Set the spectrum analyzer center frequency as shown in the table. Then, read the delta marker level at
each frequency, and find the deviation from the following expression:

Deviation = Delta marker level — test frequency calibration value
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Frequency Response Test (Aux Input)

Test frequency | Calibration value (dB) Deita marker level {(dB) Deviation (dB)

100MHz 0 (reference) O {reference) 0 (reference)

200MHz

S00MHz

1GHz

1.5GHz

2GHz

2.5GHz

3GHz

Frequency Response Test (Main Input)

Test frequency | Calibration vaiue {dB) Delta marker level (dB) Deviation (dB)

100MHz 0 (reference) 0 (reference) 0 (reference)

200MHz

500MHz

1GHz

1.5GHz

2GHz

2.5GHz

3GHz
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4.3.8 Reference level accuracy

This performance check tests the absolute amplitude level at 100 MHz. Check the level accuracy by applying the output

of a signal generator calibrated with a standard power meter to the spectrum analyzer.

(1) Test target specifications
» Reference level accuracy:  Frequency 100 MHz, span 2 MHz RBW, VBW, and Sweep Time set to Auto) after

automatic calibration

Main Input/Output connector

+0.5 dB (+15.1 to +40 dBm)

+1.0dB (50 t0 +15 dBm)

Aux Input connector

+0.5 dB (-9.9 to +20 dBm)

+1.0dB 75 to -10 dBm)

(2) Test equipment
+ Signal generator: MG3633A

«  Attenuator: MN510C
¢ Power meter: ML4803A
+ Power sensor: MA4601A
{3) Setup
MSB8606A
k 10MHz Reference
Signal generator ' Buffered Out
MG3633A |
Main input
RF OQUTPUT and Aux Input
ATT
MN510C
QUTPUT
MLA4803A YV | —

Power sensor

Power meter
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{4) Test precautions

1) Always set the resolution bandwidth (RBW), video bandwidth (VBW) and sweep time {Sweep Time) to Auto,

23 Do this test after a warm-up of at least 60 minutes.

(8} Test procedure

Step Operation procedure

1 Press the spectrum analyzer Preset key.

2 Execute Cal

3 Connect the attenuator OUTPUT connector to the power sensor.

4 Set the MG3633A signal generator frequency to 100 MHz, and adjust the signal generator level so that
the power meter indicates +10 dBm.
Set the MN510C Attenuator to O0dB.

5 Connect the attenuator output to the spectrum analyzer Aux Input connector,

6 Set the spectrum analyzer as follows:
Center Freq: 100 MHz Span: 2 MHz
Reference Level: 10 dBm

7 Press the Peak — CF key. The peak point of the spectrum waveform moves to the center of the screen.

8 Read the marker level.

9 Set the MN310C Attenuator and Reference Level as shown in the table below, and read the marker
level at each setting.

10 Find the error from the following expressi(;n:
Firror = Marker leve! — reference level setting — ATT calibration value

11 Change the spectrum analyzer input connector to the Main Input connector, and repeat steps 6 to 10.

4-20

wwvETaHuestroniesstom




Reference Level Accuracy Test (Aux Input)

Refe;eer:t(i:igLevel ATT setting Marker level Cr;’i?;?;t?; \T;:e Error

+10dBm 0dB

0dBm 10dB
- 10dBm 2048
- 20dBm 30d4B
- 30dBm 40dB
- 40dBm 50dB
- 50dBm 60dB
- 60dBm 70dB
- 70dBm 80dB
~ 75dBm 85dB

Reference Level Accuracy Test (Main Input)
Referseerégggi.evei ATT setting Marker level Cﬁ;‘?’;;; \f‘;ze Error

+10dBm 048

0dBm 1048
—10dBm 2048
-~ 20dBm 30dB
~30dBm 40dB
- 40dBm 50dB
- 50dBm 60dB

www.valuetronics.com
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4.3.9 Average noise level

The internal noise distributed evenly in proportion to the resolution bandwidth over the entire measurement frequency
band is called the "average noise level."

(1) Testtarget ratings

+ Average noise level:  Resolution bandwidth 1 kHz, video bandwidth 10 Hz
Main Input/Output connector, input attenuator 25 dB
<-85 dBm (10 MHz to | GHz)
< -85 dBm+fdB (< 1 GHz, where { 1s the measurement frequency { GHz))
Aux Input connector, input attenuator O dB
£-110dBm {10 MHz to 1 GHz)
< —110 dBm+{dB (> 1 GHz, where { is the measurement frequency ( GHz))

{2} Test equipment
+ 50 £) terminator: MP752A

(3) Setup
MSBB0O6A
Main input
and Aux Input
MP752A
4-22
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(4) Test procedure

Step

Operation procedure

1

EUR L S |

10
i1

Press the spectrum anatyzer Preset key.
Execute Cal.
Terminate the spectrum analyzer Aux Input connector with the MP752A 50_ terminator.

Set the spectrum analyzer as follows:

Start Freq: 10 MHz Stop Freq: | GHz
Reference level: 50 dBm Attepuator: 0 dB
RBW: 30 kHz VBW: 3 kHz

Detection: Sample
Press the Single key, and perform one sweep.
Press the Peak — CF key to set the peak frequency to the center frequency.

Set the specirum analyzer as follows (time domain}.
Span: 0 Hz
RBW: 1 kHz VBW: 10 Hz

Sequentially press the Trace-Time, Storage, Average, and Averaging Count keys, and set the averaging

count to 16.
Press the Continuous key, and make 16 averaging count sweeps.
Press the Peak Search key, and read the marker level.

Change the input terminal (o the spectrum analyzer Main Input connector, and repeat steps 3 through
10.

Average Noise Level Test

, Spectrum analyzer setting Average noise level
Input terminal - .
Start Freg Stop Freq Marker reading Rating

10MHz 1GHz < -85dBm

Main Input
1GHz 3GHz <84 t0-82dBm
10MHz 1GHz < - 110dBm

Aux Input
1GHz 3GHz <~ 1090~ 107 dBm

www.valuetronics.com
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4.3.10 Second harmonic distortion

Even when a signal with no harmonic distortion is applied 1o the spectrum analyzer, the input mixer nonlinearity of the

spectrum analyzer generates harmonics that can be seen on the screen.
Of the harmornics displayed on the screen, the second harmonic has the highest level.

The test point measures the ievel difference between the fundamental wave and the second harmonic wave when a signal
having a distortion at least 20 dB lower than the internal distortion of the spectrum analyzer is applied to the spectrum
analyzer. If a low distortion signal source is not available, a low distortion signal 1s applied to the spectrum analyzer
through an LPF.

{1) Testtarget specifications

* Second harmonic distortion: Mixer input level -30 dBm
< ~55dBc (input frequency 10 to 100 MHz)
s -60dBe¢ (input frequency 100 to 1500 MHz)

{2} Test equipment

+ Signal generator: MG3633A
= LPF: Device with an attenuation of at least 70dB at double the fundamental frequency
{3) Selup
MSB606A
i -
S a2
) 10MHz Reference |j= > 3$§§
Signal generator p Buffered Out | om Bezs ™
MG3B633A /E Coogy &5 8% ‘%z G
| Aux input
RF QUTPUT q]
LPF %
CUTPUT
INPUT
4-24
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{4) Test procedure

Step Operation procedure

1 Press the spectrum analyzer Preset key.

2 Execute Cal.

3 Set the LPF cutoff frequency to approximately 12.8 MHz.,
4 Set the signal generator output to 10 MHz, ~30 dBm.
5

Set the spectrum analyzer as follows:
Center Freq: 10 MHz Span: 10 kHz
Reference Level: -30 dBm Attenuator: 0 dB
Input terminal: Aux Input
6 Adjust the signal generator output level so that the spectrum waveform peak point moves to the
Reference Level (line at the top of the screen scale).

7 Move the marker to the peak of the spectrum waveform, and set the marker to Delta Marker.

8 To display the second harmonic on the screen, set the center frequency to double the fundamental
frequency. Since the delta marker level indicates the level difference between the fundamental wave

and the second harmonic. Read the delta maker level.

9 Change the input frequency in accordance with the table below, and repeat steps 3 through 8.

Second Harmonic Distortion Test

Signal generator - LPF. Deilta marker level Rating
output frequency cutoff frequency
10MHz 12.8MHz - 55dBc
1GHz 1.2GHz - 60dBc
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4.3.11 Resolution bandwidth (RBW) switching deviation

This performance check measures the peak level deviation when the resolution bandwidth (RBW) is switched.

(1) Test target specifications

= Resolution bandwidth switching deviation: +0.1d8B referenced to 3 kHz resolution bandwidth

(2) Test egquipment

» Signal generator: MG3633A
(3) Setup
MSB606A

[
a {Ta® i
‘ 10MHz Reference ||+ §S§§§ = |

Signal generator | Buffered Out . S28%
MG3633A | 5 &=
Aux Input
RF QUTPUT

f

{4} Test procedure

Step Operation procedure

1 Press the spectrum anaiyze Preset key.

2 Execute Cal.

3 Set the signal generator output to 130 MHz, O dBm.
4

Set the spectrum analyzer as follows:

Center Freq: 100 MHz Span: 15 kHz
Reference Level: 0 dBm RBW: 3 kHz
Input terminal: Aux Input
5 Press the Peak — CF key to set the peak frequency to the center frequency.
6 Set the marker to Delta Marker.
7 Set RBW and Span in accordance with the table below, and measure the level deviation for each RBW

as described in Step 8.

8 Press the Peak Search key, and move the carrent marker to the spectrum waveform peak point. Read

the delta marker level.

4-26
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Resolution Bandwidth Switching Deviation Test

Spectrum analyzer setting Deita marker level Hating
RBW Span
300Hz 10kHz
1kHz 10kHz
3kHz i5kHz 0.0 dB {reference)
10kHz 50kHz +).1dB
30kHz 150kHz
100kHz 500kHz
300kHz 1.5MHz
I{MHz 5MHz

www.valuetronics.com
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4.3.12 Performance test results entry form examples

Examples of forms for summarizing the results of MS8606A Spectrum Analyzer function performance checks are shown
below.

When making performance checks, copy and use this section.

1. Center frequency display accuracy

Signal generator | Center | Frequency Center frequency reading
output frequency | frequency span Minimum vaiue Marker value | Maximum vaiue
10 kHz 499.99975 MHz 500.00025 MHz
5060MHz 500MHz 200 kHz 49999500 MHz 500.00500 MHz
100 MHz 497.50000 MHz 502.50000 MHz

2. Frequency span accuracy

Signal generator Spectrum analyzer
£1 to Center Frequency Minimum Calculated, Maximum
frequency span vaiue value value
999 992MHz 1000.008MHz 20kHz 19.5kHz 20.5kHz
999.92MHz 1600.08MHz 200kHz 195kHz 205kHz
999.2MHz 1000.8MHz 1GHz 2MH:z 1.95MHz 2.05MHz
992MHz 1008MHz 20MHz 19.5MHz 20.5MHz
520MHz 1080MHz 200MHz 195MHz 205MHz
200MHz 1800MHz ' 2GHz 1.95GHz 2.05GHz
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3. Resolution bandwidth and selectivity

Resolation Bandwidth and Selective Test

RBW f1 2 3dB bandwidth | Minimum value | Maximum value
IMHz 980kHz 1020kHz
300kHz 204 kHz 306 kHz
100kHz 98 kHz 102 kHz
30kHz 204 kHz 30.6 kHz
10kHz 9.8 kHz 10.2 kHz
3kHz 2.94 kHz 3.06 kHz
1kHz 980 Hz 1020 Hz
300Hz 294 Hz 306 Hz

tivity Test

REBW 3 f4 60dB bandwidth | 3dB bandwidth Selectivity
I1MHz
300kHz
160kHz
30kHz
10kHz
3kHz
1kHz
300Hz
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4. Sideband noise level

Frequency span

RBW

vBW

Zone Center
{offset)

Sideband noise

Measured value

Rating

40kHz

1kHz

10Hz

10kHz

<-95dBc

400kHz

10kHz

100Hz

100kHz

<~ 115dBe

5. Screen amplitude display linearity

ATT
setting (dB)

A

B

ATT calibration value (dB)

Delta marker level (dB)

Error
A+B (dB)

0

0 {reference)

0 {reference)

0 (reference)

5

10

15

20

25

30

33

40

45

50

35

60

65

70

s

4-30
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6. Freguency response

Frequency Response Test (Aux Input)

Test frequency

Catibration value (dB)

Delta marker level (dB)

Deviation (dB})

100MHz

0 {reference)

0 (reference)

0 (reference)

200MHz

500MHz

1GHz

1.5GHz

2GHz

2.5GHz

3GHz

Frequency Response Test (Main Input)

Test frequency

Calibration value (dB)

Delta marker level (dB)

Deviation (dB)

100MHz

0 (reference}

0 (reference)

0 (reference)

200MHz

500MHz

1GHz

1.5GHz

2GHz

2.5GHz

3GHz

www.valuetronics.com
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7. Reference level accuracy

Reference Level Accuracy Test (Aux Input)

REfe;zﬁﬁgLEVEE ATT setting Marker leve} CZEI:E?;{?; \?Jje Error
+10dBm 0dB
0dBm 10dB
- [0dBm 204B
~ 20dBm 30dB
—30dBm 40dB
- 40dBm 50dB
- 50dBm 60dB
- 60dBm 70dB
- 70dBm 80dB
~75dBm 85dB
Reference Level Accuracy Test (Main Input)
Referszr;tiﬁgLevel ATT setting Marker level C:;?;?; \fgl.le Error
+10dBm 0dB
0dBm 10dB
- 180dBm 20dB
~ 20dBm 30dB
- 30dBm 40dB
- 40dBm 50dB
—~50dBm 60dB
8. Average noise level
. Spectrum analyzer setting ‘ Average noise level
input terminal -
Start Freq Stop Freq Marker reading Rating
Main 10MHz 1GHz £~ 85dBm
Input / Output IGHz 3GHz <-84to-82 dBm
Aux Input 10MHz 1GHz <~ 110dBm
1GHz 3GHz <-109to~ [G7 dBm
9. Second harmonic distortion
?&?33: fgrg;:;a;gyr( cutoff lﬂzzuency Delta marker level Rating
HOMHz 12.8MHz ~ 35dBc
1GHz 1.2GHz - 60dBc
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10. Resolution bandwidth switching deviation test

Spectium analyzer setting Deilta marker level Rating
RBW Span
300Hz 10kHz
lkHz 10kHz
3kHz 15kHz 0.0 dB (reference)
10kHz 50kHz +3.14dB
30kHz 150kHz
100kHz 500kHz
300kHz 1.5MHz
IMHz SMHz

www.valuetronics.com
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APPENDIX A
SOFT-KEY MENU

In this section, soft-key menu functions and its hierarchical system are described using a tree.
Matters to be noted about the tree are shown below.
{1y Main function Key indicates [F1 to F6] key on the front panel.

(2) Function Key are the menus at the top level which are displayed on the right side of screen when the [F7 to F12]

key is pressed. Lower menus indicates other menus below the top menus.

(3) When a soft key with an appended asterisk (*} is pressed in these menus, the menn moves to the lower menu
indicated by the arrow symbol (—). '

{4y When the Return key is pressed at a lower menu, the next-higher menu is returned.
(5)  Menus with more than six items are split into several pages.

{6y 'The menu page construction and currently-displayed page are indicated in the lower part of the menu. To move to
the next page, press the [Next Menu] key.

(7) Function key and soft keys prefixed by a sharp symbol (#) at the left of the menu frame, give an outline
explanation of the function. '
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A.1 Menu Tree

MenuTree (1/9)

—-  Main Function Key —+—

Fregency
#1
#2
#3
Span

A-2

Function Key

Fregency

Center
Freg

Start
Freq

Stop
Freq

Peak—»CF

CF
Stop Size

*
Band

Span

Span

Full Span

Zero Span

Band

wwwealueironies.com

—efpee Low Menus s

+  Sets the center frequency. start/stop frequencies, Peak —» CF

and, center frequency step size.

#] Detects the peak in the measurement screen, and sets the
center frequency to the peak frequency.

Band
#2 Sets the step size when the center
Band( . .
frequency is changed using the Step
keyv.
Bandl
#3 Switches the measurable range.
refurn

Sets the frequency spans such as frequency spari, fulil span, and

Zero span.




Menu Tree (2/9)

—  Main Function Key —+——  Function Key = -t

Amplotude

Amplotude

Reference
Level

Peak—RLYV

#

Long

Scale /
#1 | Ref Level

Step Size

E S

#2 | Display .
Line

%
Attenuator

«  Switches the reference level, Peak — RLYV, and
LOG scale, and sets the reference level step size,
display line, attenuator, and other screen vertical

axis parameters.

#1 Sets the step size when the reference level is
changed with the Step key. '

#2 Displays a screen display line separate from the

scale lines. The marker reading can be displayed

as a relative value from the screen display line.

www.valuetronics.com

Low Menus
Log Scale
16dB/DIV
5dB/DIV Ref Step
1DV
2dB/DIV
2DIV Disp Line
1dB/DIV —V Dii;)lay
Line
5DIV On  Off
Display
Line
10DIV -50.00dBm
return
Manual
Alttenuator
return
Manual Marker.
Level
Abs Rel
Auto
resurn
refurn
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Menn Tree (3/9)

- Main Function Key  ——+—  Function Key  ——+——  Low Menus
Maker Zone Width| «  Selects normal marker/deita marker/no
Marker marker, and sets the zone marker width,
Normal Spot
Marker MARKER —, zone sweep on/off, eic.
Delta 1DV
Marker
#1 | Mkr—»CF 2DV
#2 | Mkr—RLYV 5DIV
uy | dome JODIV
—>Span
L
Zone Width refury
I
Marker Disp Line | {same as "Display Line" menu in
Marker ampiitude key)
Off
#1 Sets the marker frequency to the center frequency.
*
Display
Line #2  Sets the marker level value to the reference level.
#3  Sets the zone width frequency range to the frequency span.
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Menu Tree (4/9)

—  Main Function Key ——+——  Function Key

Peak

Peak
Search

Normal
Marker

Deha
Marker

Peak
Search

Next Peak

Peak-»CF

Peak-sRLY

!

Peak

Next Right
Peak

Next Left
Peak

Mkr—CF

Mkr—RLYV

Zone
~»Span

*
Resolution -
{Threshold

2

www.valuetronics.com

#1

#2

#3

Low Menus

Sets the peak level search, next peak/next right peak/next left peak
search, Peak->, Marker->, search level resolution, threshold level

on/off, etc.
Sets the peak search level resolution.
Sets whether a peak search upper limit/lower limit is specified.

Sets the upper Hmivlower limit.

Resolution

Resolution | #1
1.23dB

Threshold | #2
On Off
Search
Above | #3
Below
Display
Line
On Off
Disptay Line
Level
-50.00dBm

return
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Menu Tree (5/9)

-—  Main Function Key ——+—— Function Key ———  Low Menus

Coupled Coupled F
Function REW ———p RBW
- Manual
VBW B e VBW
* Auto Manual
Sweep
Time ——3 | Sweep Time
* Auto
Attenuator Manual
RB.VR,SWP
Auto Auto
All Auto
#1 Cail
retum All Aato
RB.VB.SWP
reftumn
All Auto
Auto
Attenuator
return
Manual
. . . . Auto
»  Seis the resolution bandwidth, videc bandwidth,
sweep time, and Input attenuator manual/
automatic.
#1 Executes level calibration.
All Auto
return
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Menu Tree (6 /9 )

——  Main Function Key —+— Function Key -——+——  Low Menus =
Trace-Freq
Trace-Fre
4 Trace-A Storage Storage
Normal Cumulative
Trace-B | Hoid Count
Max Hold |~ | Overwrite Sweep
Count
Trace AonB 10
Active Min Hold Auto
Trace \
A B_ Average
>
#1 | Storage
. View Restart
#2 | Detection
refurn return
1 Restart
2 2
retw
\ ?,
Avg Count
- Averaging _
Detection Count Hold Count
«  Selects trace Aftrace B and sets the storage mode, 10 E:WSCP
- . e ount
detection mode, active trace specification, etc. 10
Pos Peak
#i Selects the storage display mode from among Samol
. . L ample
update. fixed, maximum envelop, minimum
envelop, average value, cumulative, and overwrite.
Neg Peak
Also sets the sweep count, restart, eic.
Restart
Restart
i ) Treturn
#2 Selects one of the following detection modes:
among maximum value between sample point | OO 2 femum
display, mintmum value display, and instantaneous | 2 3

value display.
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Menu Tree (7/9)

—  Main Function Key ——+— FunctionKey  ——f——  Low Menus
Trace-Time Source . . .
Trace-Time Selects ime domain {zero span) display.
D"*}‘SYOT’“‘E Sets the delay time, time span, trigger mode,
Oms
trigger source, storage mode, detection mode,
Time Span Wide IF etc
18.0ms Video '
Trigger
#1 | Freerun Exernal
Triggered
Trigger Trig Slope
Source i 4 . . .
- RiscFall %1 Sets the trigger source to wide IF video or
Storage external.
*
Detection retsm
\ Storage | (Same as "Storage” menu in Trace A key)
Detection |{Same as "Detection” menu in Trace A key)
(Same as "Trigger Source” menu in Trace Time key)
. Trigger Source Sonrce
Trigges/Gate Trgger
Freerun
Tnggerei (ate Setup
Trigger
. Gate Delay
Source | 00ms
Gate Sweep .
: Gate Length
On Off 5.40ms
#2 | Gate Semp Gate Trig
~ S()urccb ——-—*—""““v M
. - ,_,..-»—-*"""M .
Trace-Time Trig Stope D?g%g;;;fe
Rise Faill -
Trace-A Time Span
16.00ms
»  Sets the gate function that controls the return
sweep start trigger and waveform data
write.
#2 Sets the gate delay time. gate length, gate
trigger source, and other gate conditions, return
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Menu Tree (8/9)

~~~~~ Main Function Key  ~—+—— Function Key = -~—+—  Low Menus
Measure Noise C/N Ratio
Measure / /v
#1 Noise Meas On
Measure
# | C/N Ratio /
Measure ]
#3 1 Occ BW
Measure
#4 Adi Ch Por Off Off
Measure \
A
#5 | Burst Avg \
Power
Off return
OBW Setup
- Method
Oce BW N% of Pwr

#2 Measures the carrier signal and noise 10.0dB

power ratio.

Sets the delta marker of the reference

marker to the carrier signal.

The zone width of the delta marker
determines the measurement power.

Setup

retwm

#3 Measures the occupied bandwidth. return

Sets the measurement method to

. v xdB Down
(Next Page) Execute
N% Ratie
#1 Sets the noise power in the zone marker 994
range. xdB Value
\

1

XdBDOWN mode or N%ofPOWER L ACPSenpl]  [ACP Sewpd
Method
mode. AG ChPwr ? R:Tota! Pwr Both
#4 Measures the adjacent channel leakage R:Ref Level Chanpel
power. Execute ACP Graph Upper
Selects the channel separation, channel On _ Off Channel
. . Ch Sepa- 1 Ch Center
bandwidth, measurement mode, ACP 15 SkHo Line Lower
graph display/chanael center line/ {zﬁh B(\iff Channel
channel BW line on/off, upper channel/ %hq%iﬁ'g Line
23 YA RPN
lower channei/both channels to be / On Of
measured, etc. Ch BW / Off
8.5kHz
#5 Measures the average power of a burst s * /
. etu
signal in the time domain. P returs olern
Selects the start/end points. . 3
return -

A-9

www.valuetronics.com APPENDIX A SOFT-KEY MENU




Menu Tree (9/9)
—  Main Function Key

Function Key ~ ——+—  Low Menus

{Previous Page) -————Fp | Burst Avg

Execute

Start Point
100

Stop Point
100

retum

A-10
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A.2 Soft-key Menu List

Menu Menu Tree {page/9) Menu Menu Tree (page/9)
A) Active trace 6 Py Peak Search 4
Ajd ch Pwr Measure 8 Peak — CF 1
Amplitude 2 Peak — RLV 2
Attenuator 2, Pos Peak 6
Average 6 R) RBW 5
Averaging Count 6 Reference Level 1
B) Band 1 Ref Level Step Size 2
Burst Avg Power 8 Resolation 4
) /N Ratio Measure 8 Restart 6
Cal 3 5y Sample 6 -
- Center Freg 1 Span 1
CF Step Size 1 Start Freq 1
Coupled Function 3 Stop Freq 1
Cumuiative 6 Storage 6, 7
D) Delay Time 7 Sweep Time 5
Delta Marker 3 Sweep Count 6
Detection 6 Ty Threshold 4
Display Line 2,3, 4 Time Span 7
E)} Extemal 7 Trace A.B 6,7
Fy Frequency i Trace Freq 6
Full Span 1 Trace Time 7
G) Gate 7 Trigger 7
Gate Delay 7 Trigger Slope 7
Gate length Trigger Source 7
Gate Setup 7 V) VBW 3
- L) Log Scale 2 View 6
M) Marker 3 W) Wide IF Video 7
Marker — CF 3 7) Zero Span 1
Marker —RLYV 3 Zero — Span 3,4
Max Hold 6 Zone Width 3
Min Hold 6
N) Next Peak 4
Neg Peak 6
Noise Measure 8
Normal Marker 3
) Occ BW Measure 8
Overwrite 6
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APPENDIX B
KEYWORDS INDEX

The followiong lists the main keywords used in this operation manual and the number of the pages on which they are used.
Use it to search for the soft keys, f_unction descriptions, etc.

B-1
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[KEYWORDS INDEX]

wwWWARH Ut oNiR8Etom

Key Word Paragraph No. Key Word Paragraph No.
*Mark 3.1.2 Continuous Sweep Mode  3.9.1
1 div 350D Copy 313
Coupled Function 37,3102
A) Cumulative 384,385
Absolute Value 357¢(DH Current Marker 3.5.1
AonB 3.8.1(3)
Abobe Below 3.6.6 Dy
Abs 337¢1) dBc/Hz 3.10.2 (1)
Active Trace A B 38.1.44) dBm/ch 3.102(
Adj ch pwr Measure 3.10.1.44), 3.10.2.(4) Delay Time 3.8.2(2)
Adjacent Channel Leakage Power 3.10.1.(4), 3.10.2.(4) Delta Marker 353
Al Auio 371,373 Detection 382
Attenuator 344,373 Detection Mode 3.8.2(2),3.8.8
Automatic Calibration 374 Digital Video Averaging  3.8.3
Auto Mode 371,372,373 Disp Line Level 3.5.7(1),36.6
Auto Sweep Time 3.7.1 Display Line 357(1),36.6
Aux 34 Display Absolute Value 357 (1)
Average 383,384
Average Power 3101 (5) E)
Averaging count 385 Entry Area 3.1.1
Execute 3.10.1 (3) (4),
B) External 393 (4),3.102 (5)
Band 335 External Trigger 39.3(1)
Below 3.6.6
Both Channel 3.10.2 (4 F)
Burst 3.102(%) Foppy Disk 25,3.13
Burst Avg Power 3.10.1 (5), 3.10.2 (5} Free run 393D
Burst Synchronizing Signal = 39.3(3) Free run / Tngger 393(L
Burst Wave 334(2),3.102(3) Frequency 311
Frequency Domain 38.1
C) Frequency Span 33.1(2),.334
/N Ratio Measure 3.10.1(2),3.102 (%) Full Span 334(hH
C/N Ratio 3.10.1 (23,3102 (H) Function Key 2.1.1,3.1.2
Cal 374
Cancel 211,311 G)
Center-Span 3.3.1 Gate Cussor 3.9.6
CF Step Size 333 Gate Controf Signal 395
Ch BW 3101 (4), 3102 (4 Gate Delay 359,396
Ch Sepa-1 3101 ¢4), 3.102 (4 Gate Length 359,396
Continuous 2.1.1.30.1 Gate Setup 3.9.6
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Key Word

Paragraph No.

Key Word

Paragraph No.

Gate Sweep On Off
Gate Trig Source

1§
Instantaneous signal level

L)
Level Range

Log Scale

M)

Main

Main Func

Main Function Key
Manual

Manual Set

Marker

Marker Fanc

Marker Level Abs Rel
Marker Mode

Marker Value

Max Hold

Measure

Measurement Envelop
Measuring Noise Power
Measuring Power
Measuring Occupied Bandwidth
Mkr — CF

Mkr — RLV

N)

N% of Power
Neg Peak

Next Left Peak
Next Menu
Next Peak

Next Right Peak
Notse Measure
Normal

Normal Marker

385
396

387

3.4
342

3.1.1,3.4
3.1.1

3.1.1
344,371
3.7.1,3.72
3.5,3.102 (1)
3.5

3.5.7(1)

3.5

3.5.7
3.8.3,3.84
3.10.1

387
3.10.1¢1).3.102 (2)
3.10.1(2)
3.10.1 (3)
3.54

3.5.4

3.10.1 (33, 3.102(3)
387,388

363 .
2.1.1,3.1.2.363.3.102(D
3.6.2

3.6.3

3.10.1 (1), 3.10.2 (2}
383,384

3511

www.valuetronics.com

o)

- O¢e BW Measure

Occupied Frequency Bandwidth

Overwrite

Py

PDC

Peak Search
Peak Search Detect
Peak Signal
Peak — CF
Peak — RLV
PHS

Pos Peak
Post-Trigger
Preset

R)

RB., VB, SWT Auto
RBW

Ref Level Step Size
Reference Marker
Reference Level Set
Rel

Resolution dB
Restart

S)

Sample

Sample Point

Search Above Below
Search

Search Resolation
Search Threshold

Set

Setting Time Domain

3101 (3), 3102 (3)
3102 (3)
383.384

310230 (3
312,361
36
312,46
312,464
364

3102 (3 ()

. 387,488

3.8.2 (4)
33.4 (1)

374

37

34.3

353

341
3.5.7(1)
365
384,385

3.8.7,3.838
387

3.6.6

3.6

3.6.5

3.6.6
2.1.1.3.1.1
382 ()

Setup Common Parameter 3.1.1

Setup
Single Sweep Mode
Span

3.10.2(4)
362
311
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Key Word Paragraph No. Key Word Paragraph No.
Spectrum Analyzer Mode 3.1.1 Z)
Spot 351(hH Zone Marker 3.12,351(D
Spot Marker 35.1(1) Zero Span 334(2),382(1)
Start Freq 332() Zone Width 3.51 (D
Start Point 3102 (5} Zone — Span 355
Stop Freq 3320
Stop Point 3.10.2(5)
Storage 384, 385
Storage Mode 384,385
Sweep Mode 39
Sweep Time 371
kS
Threstold 3.6.6
Time Gate Function 354
Time Span 382 (H
Trace A 38.1(H
Trace A on B 3813
Trace B 381
Trace Memeory 3.8.7
Trace Time 3.635
Trig Slope 3.9.3 (3)
Trigger Freerun 3.82(2),393(2)
Trigger Mode 3893
Trigger Source 382213933
Trigger/Gate 393(DH
Triggered 3.82(2).393(
V)
VBW 372
View 384
Video Filter 3.8.5
W)
Wide IF Video 393(3
Wide IF Video Trigger 39.3(3)
X)
X dB Down Mode 3102 (3)
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MS8606A
Digital Mobile Radio Transmitter Tester

(Spectrum Analyzer function)
Operation Manual
(Remote Control)
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SECTION 1
DEVICE MESSAGES

This section outlines and lists the device messages of the MS8606A.
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1.1 Device Message List

MS8606A-specific program commands, query messagés, and response messages are listed from paragraph 1.1 1.

* Device message table

(a) Program messages {Program Msg)/query message (Query Msg)

(i) Uppercase characters
(i1  Numeric

(iity  Lowercase characters in argument

f (frequency)

t(time}

g (level)

n (no units integer)

1 (no units real number)

h (no units hexadecimal number)
Others

{b) Response messages {Response Msg} .

(i} Uppercase characters
(i)  Numeric
(i}  Lowercase characters in argument
f (frequency}
1 {time)
g{level)
u {ratio)
s (symbol)
n (no units integer)
output. }
r {no units real number}

h (no units hexadecimal number})
Others

Reserved words

Reserved words (numeric code)

Real number or integer with decimal point
GHZ, MHZ, KHZ. HZ, GZ, MZ, KZ, no vnits = HZ
Real number or integer with decimal point
S, 8C. MS, US, nounit=US
Real number or integer with decimal point
DB, DBM, DM, DBU, W, MW, UW, NW. no units =
set SCALE units
Integer
Real number
Hexadecimal number

Listed in remarks columns of the table

Reserved words

Reserved words (numeric code)

12-character fixed integerunits = HZ

Real namber or integer with decimal point
Real number or integer with decimal point
Real number or integer with decimal point
Real number or integer with decimal point

Integer, variable number of digits (Significant digits are

Real number with decimal point, variable number of
digits (Significant digits are output.)
Hexadecimal number

Written: in remarks columns of the table

Notes: +Integer:NR1 format, real number:NR2 format

© 0f.Zero
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Device messages are classified into 7 types according to their valid ranges:

. MS8606A common commands

. Instrument Setup command
. TX/RX tester commands

. TX tester commands

. RX tester commands

. Spectrum Analyzer commands

1
2
3
4. Setup command parameter command
5
6
7

These device messages are listed below in Spectium Analyzer.

1.1.1

(1} Copy commands {copy)

MS8606A common commands in Spectrum Analyzer

Valid 1n a range defined on each TX test screen

Valid in arange defined on each RX test screen

Valid in all MS8606A modes (except for Spectrum Analyzer)
Valid in Instrument Setup panel mode
Valid in TX/RX tester panel mode (on all TX/RX test screens)

Valid on the Setup common parameter screen

Valid in arange defined on each Spectrum Analyzer screen

ntermediate Function Function details | Program Msg | Query Msg Respanse Remarks
class Msg
Copy PRINT -
PLED -
(2) Preset commands (initialization, power-on setting)
Intermediate . . . Response
class Function Function details Program Msg | Query Msg I\Esg Remarks
Preset PRE
INI
P
{3) Panel-mode switching commands (TX/RX tester mode, Instrument Setup mode)
Intermediate S . . Response
class Function Function details Program Msg | Query Msg Msg Remarks
TX/RX tester PNLMD ANALOG| PNLMD? TESTER
instrument setup PNLMD SYSTEM | PNLMD? SYSTEM
Spectrum analyzer | PNLMD SPECT PNLMD? SPECT
1-4
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1.1.2 Spectrum Analyzer Command

Table of Device Messages (1/14)

Parameter

Program g Query Response
Outline Control item comman
M Frequency/ FREQUENCY/
Amplitude AMPLITUDE

* Freguency FREQUENCY
Selects the mode for | FREQ MODE
setting the frequency CENTER-SPAN FRQAQ FRO? FROAD
band, START-STOP FROAZ FRO? FROAZ
Sets the center CENTER FREQ CrAat CE? i
frequency.
Steps up the center FREQ STEP UP CFrAUP —_— —_—
frequency.
Steps down the center | FREQ STEP DOWN CFADN —_ B
frequency.
Sets the start START FREQ FAnE FA? £
frequency.
Sets the stop STOP FREQ FBAT FR? f
frequency. . .
Sets the frequency FREQ STEP SIZE St 587 £
step size.
* Span SPAN
Sets the frequency FREQ SPAN gpaf gp? f
span.
Steps up the FREQ SPAN STEP UP SPAUP e _
frequency sparn.
Steps down the FREQ SPAN STEP SPADN e e
frequency span. DOWN
Sess to fali span. FULL SPAN FS R S
Sets to zero span. ZERO SPAN SPAD —— —
Select the band

BAND SELECT

9: 0 Hz 10 3.0 GHz BNDC /O BNDC? i)

1: 10 MHz t0 3.0 GHz BNDC /. 1 BNDC? 1
Note; Avis a space.

1-b
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Table of Device Messages (2/14)

Parameter
Program q Query Response
Qutline Control item comman
M Frequency/ FREQUENCY/
Amplitude AMPLITUDE
* Lovel AMPLITUDE
Sets the reference REFERENCE REAL RL? 1
ievel. LEVEL
Steps up the REFLEVEL - RLAUP
reference level. STEP UP
Steps down the REF LEVEL RLADN
reference level, STEP DOWN
Sets the LOG scale LOG SCALESTEPSIZE | LSSA L LSS? Lssal
step size. MANUAL
AUTO
1div LSSAA] LSSAT? LSSAAL.
2div LESAANZ LSSA? LSSAAZ
5div LESAAS LSSA? LESAAD
10div LSSAALY LSSA? LSSAALY
Sets the LOG scale. | LOG SCALE RANGE
1dB/div LG~ 1DB LG? 1
2dB/div LGAZDB L.G? pA
5dB/div LGASDR LG7? 5
10dB/div LGAL@DR LG? 19
SCALE UP LEAUP e —
SCALE DOWN LGADN _ s
« Display line DISPLAY LINE
Sets the Display tine | DISPLAY LINE
ON/OFF. OFF DLAQOFFE DL? OFF
ON DL /0N
Sets the Display line | DISPLAY LINE DLAl DL? 1
ievel. LEVEL
Marker level/ TRACE-A ABS DEPLVM x‘jI}. TRA,ABS! DSPLVM? ATRA | ABS
waveform data REL DSPLVM.ATRA, REL DSPLVM?ATRA | REL
Absotute/relative TRACE-B ABS DEPLVM ~TEE, ABS! DSPLVM? ATRE | ABS
display line. REL DSPLVMATRE, REL| DSPLVM? ATRB | REL
TRACE-TIME ABS DSPLVM A TRTIME, ABS| DSPLVM? ATRTIME | ABS
REL DEPLVM A TRTIME, REL| DSPLVM? ATRTIME | REL
1-6
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Table of Device Messages (3/14)

Parameter
Program Query Response
Outline Control item command
B Display DISPLAY
function
+ Display mode | DISPLAY FUNCTION
Selects the display DISPLAY FORMAT
format. TRACE-A DEFMTAA DEMT? A
TRACE-B DEFMT AR DEMT? B
TRACE-TIME DFMT ATIME DEMT? TIME
TRACE-A/B(A&B) DFMT AABL DFMT? AB1L
« Wavefcorm WRITE SWITCH
writing
Controls writing of the TRACE-A WRITE
waveform to trace A. SWITCH
VEIW AWRAG —_—
AWRAOFF AWR? AWRAOQFT
VIEWA A TRA e
WRITE AWRAL
AWR A ON AWR? AWRAON
CLRWATRA
Conirols writing of the
waveform to trace B. TRACE-B WRITE
SWITCH
VIEW BWR/ O
BWRAOFE BWR? BWRAOFF
VIEWATREER
WRITE BWRAL e
BYWR A ON BWR? BWR A ON
Controls writing of CLRWATREB .
the waveform to trace
TIME. TRACE-TIME WRITE
SWITCH
VIEW TMWR A D
TMWR AQFF TMWR? TMWR AHOFF
VIEWATRTIME
WRITE TMWR AL _— —_
TMWER AON TMWER? TMWR A ON
CLRWATRTIME
1-7
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Table of Device Messages (4/14)

Parameter

Program
Query Response
Outline Control item command
B Display DISPLAY
function
« Storage mode | STORAGE MODE
Selects the mode for TRACE MODE(A)
processing the trace NORMAL AMD AP AMD? AMDAD
A waveform. MAX HOLD AMDAL AMDAL
MEME A TRA _—
AVERAGE AMDA 2 AMD? AMDAZ
MIN HOLD AMDAZ AMD? AMDAZ
CUMULATIVE AMD A4 AMD? AMDA4
OVER WRITE AMDAS AMD? AMDADL
Selects the mode for TRACE MODE(B) '
processing the trace NORMAL BMDAD BMD? BMDAG
B waveform. MAX HOLD EMDAL BMDAL
MXMHATRB
AVERAGE BMD A2 BMD? BMDAZ
MIN HOLD BMD A3 BMD? BMDAZ
CUMULATIVE BMDA4 BMD?Y BMDA4
OVER WRITE BMDAS BMD? BMDAS
Selects the mode for TRACE MODE(TIME)
processing the trace NORMAL TMMD A D TMMD? TMMDAD
TIME waveform. MAX HOLD TMMD AL TMMD? TMMDA L
AVERAGE TMMD A 2 TMMD? TMMDA 2
MIN HOLD TMMD /A 3 TMMD? TMMD A3
CUMULATIVE TMMD A 4 TMMD? TMMD A4
OVER WRITE TMMD AL T™MMD? TMMD A5
Average processing. AVERAGE
OFF VAVGAD — A
VAVGAQFF —_— —
ON VAVGAL i _
VAVGEAON e e
Number of trace NUMBER of TRACE
averaged. AVERAGE ‘
n VAVG AN VAVG? n
Hold sweep mode HOLD SWEEP MODE
pause. PAUSE
(Specifies number) HCLDPAUSE AN | HOLDPAUSE? | n

1-8
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Table of Device Messages (5/14)

peak point w0 the
REF fevel.

Parameter
Program d Query Response
Outline Control item comman
M Dispiay DISPLAY
function
* Storage mode STORAGE MODE
{Cont)
Selects detection TRACE-A
mode. DETECTION MODE
POS PEAK DETMATRA, POS | DETM? ATRA POS
SAMPLE DETMATEA, SMP | DETM? ATRA SMP
NEG PEAK DETMATRA,NEG | DETM? ATRA NEG
TRACE-B
DETECTION MODE
POS PEAK DETMATRB, PCS | DETM? ATRE POS
SAMPLE DETMA. TRE, SMP | DETM? ATRB SMP
NEG PEAK DETMATRE,NEG | DETM? ATRB NEG
TRACE-TIME
DETECTION MODE :
POS PEAK DETMATRTIME, POS | DETM? ATRTIME | POS
SAMPLE DETMATRTIME, SMP | DETM? ATRTIME | SMP
NEG PEAK DETM /A TRTIME,NEG | DETM? ATRTIME | NEG
° Time TIME
Sets the time delay in | DELAY TIME TDLY At TDLY? T
the time axis sweep
mode.
Sets the time span in TIME SPAN TSPAtL TSP? T
the time axis sweep
mode.
¢ AR
Active marker ACTIVE MARKER
Trace. TRACE
TRACE A MKTRACEATRA
TRACE R MKTRACEATRE
H Signal search | SIGNAL SEARCH
Sets the maximum PEAK to CF PCF e e
peak point (o the
center frequency.
Sets the maximum PEAK to REF PRL; —— —_—

www.valuetronics.com
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Table of Device Messages (6/14)

wwweval retromicsicom

Parameter
Program Query Response
Outline Control item command
B Marker function | MARKER
Selects the marker MARKER MODE
maode. MORMAL MERAQ MKR? MER D
DELTA MERAL MER? MERAL
MED
OFF MER A Z MER? MERAZ
MEKOFF
MEOFF AALL —n —
Specifies the zone ZONE POSITION MEKPAD MEP? P
marker center {point}
position as a point.
Specifies the zone ZONE POSITION
marker center {freq or time}
position as a FREQ SET
frequency or time. MENAT MEN? £
[0} MENATP —_—
DOWN MEN A DN e
TIME SET MENAE MEN? r
Up MENAUP s
DOWN MENADN — s
ZONE WIDTH(freq) MZWF AL MZWE? £
Specifies the zone
marker width 4s a
frequency.
ZONE WIDTH(div}
Specifies the zone SPOT MEWA 1 MEW? MEWA 1
marker width as a 0.5 div MEWD MEW? MEW A ¢
division. 1 div MEWAS MEW? MEWAS
2 div MEWAG MEW? MKW/ 6
5 div MEWAT MEW? MEW AT
10 div MEW A2 MEW? MEWAZ
1-10




Table of Device Messages (7/14)

Parameter
Program d Query Response
Outline Control item comman
M Marker function | MARKER
{Cont)
e Multimarker MAREKER FUNCTION
Moves the marker MKR to CF MEKR A3 e _
freguency to the MRCF —_— s
center frequency.
Sets the level at the MKR to REF MER A4 s i
marker point to the MERL e _—
REF lavel.
Sets the zone ZONE to SPAN MER AT —n s
frequency to the
span.
+ Peak search PEAK SEARCH
Peak search mode PEAK SEARCH MODE | MKPK — e
PEAK MEPKAHT _ e
NEXT PEAK MEPEK ANH e m———
NEXT RIGHT PEAK | MEPE ANR i E—
NEXT LEFT PEAK MEPKANL e —_—
SEARCH RESOLUTION | MKPX A 1 MKPX? 1
SEARCH THRESHOLD
OFF SRCHTHAD —
SRCHTHAQOFF SRCHTH? OFF
ON SRCHTHAL e
SRCHTHAON SRCHTH? ON
Search sesqiuiion ABOVE SRCHTHAABOVE | SRCHTH? ABOVE
Search threshold BELOW SRCHTHABELOW | SRCHTH? BELOW
valoe
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Table of Device Messages (8/14)

Parameter

Program
d Query Response
Outline Control item comman

M Marker function | MARKER

» Input position INPUT POSITION

Reads the reference REFERENCE MARKER | —— RMK? RMKQP

marker position. POSITION

Reads the curent CURRENT MARKER e CMK? CMEK AR

marker position. POSITION

Reads the frequency MARKER FREQ QUERY

at the marker point. FREQ i MKEF? f
TIME e MKEF? T

Reads the level at the | MARKER LEVEL _ MEL? 1

marker point,

B Coupled COUPLED FUNCTION

function

Sets the resolution RESOLUTION

bandwidth. BANDWIDTH
AUTO REAAUTO e e
300Hz - RBA3DPHZ RB? 30¢
1 kHz RBA1KHEZ RB? 1090
3 kHz RBA3IKHZ RB? 3000
10 kHz REBA1GKHZ RB? 10900
30 kHz RBA3ICKHZ RB? 309000
100 kHz RBA 1P0KHZ RB? 100000
300 kHz RBA3PPKHZ RB? 300000
1 MHz REAIMHY RB? 1000090
RBW UIP REAUP e
RBW DOWN RBADN e s

1-12
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Table of Device Messages (9/14)

Farameter
Program Query Response
Qutiine Control item command
B Coupled function | COUPLED FUNCTION
{Cont}
Sets the video VIDEO BANDWIDTH
bandwidth. AUTO VB AAUTO e e
3Hz VBA3QHZ VB? 3
10 Hz VBA1QHZ VB? 10
30 Hz VBA30HZ VR? 30
100 Hz VB A 1OOHZ VEB? 100
300 Hz VBAIPPHZ VR? 309
1 kHz VB LKHZ VB? 1000
3kHz . VBA3KHZ YR? 3000
10 kHz VBALQKEZ VB? 10099
30 kHz VB 3GKHEZ VB? 30098
100 kHz VEA 1QGQPKHZ VB? 100000
OFF VBAQFF VB? OFF
VBW UP VBAUP
VBW DOWN VBADN — e
Sets the sweep time. SWEEP TIME
AUTO STPAUTO e —
SWEELP A TIME SET
TIME=t STAL ST? t
Up STAUP _—
DOWN STADN s —
Sets the RF RF ATTENUATOR
attenuator. AUTO ATARUITO _ SE—
0dB ATH AT? 2
10dB ATALD AT? 10
20 dB ATA20 277 20
30dB ATA3P AT? 38
40 dB AT/ 40 AT? 4%
50dB ATABD AT? 50
60 dB AT, 6D AT? 60
70 dB AT,ATE AT 70
up ATAUP  —
DOWN ATADN — e
Sets the bandwidih/sweep REW, VBW/SWEEP BSAUTO — m—
time automaticalty. TIME, AUTO
Sets the coupled function COUPLED FUNCTION | AUTO m— —
automatically. AUTO
1-13
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Table of Device Messages (10/14)

Parameter
Program d Query Hesponse
Outline Contro! item comman

W Sweep function | SWEEP CONTROL
Sets the sweep mode | SINGLE SWEEP SNGLS —_— s
o single. MODE Em—— e
Executes/checks SINGLE SWEEP/
single sweep. SWEEP STATUS

Executing single sweep | SWP —— _—

Checking the sweep status

Sweep completed _— SWpr SWPAD
Sweep in progress _ SWp? SWPA1

Executes average TAKE AVERAGE TSAVG e —
sweep. SWELP
Executes hold sweep. | TAKE HOLD SWEEP TSHOLD o —_
Continuous sweep COTINUOUS CONTS ——— —_—
mode. : SWEEP MODE
Restarts the sweep. SWEEP RESTART SWSTART e e
M Measure function | MEASURE
Sets the measure MEASURE MEASAOFF o —_—
function to QFF. FUNCTION ALL OFF
=+ Noise measurement [ NOISE MEASURE
Measures the noise. NOISE MEASURE

OFF MEAS ANOISE, OFF | e _

ON MEAS ANOISE, QN | —— e

ABSOLUTE executed | MEAS ANOISE, ABS| ——— —_

C/N RATIO executed MEAS ANOISE,CH

RES? 1

Calcutation method. | ABSOLUTE MNOISEANABS MNOISE? ABS
' C/N RATIO MNOISEANACN MNOISE? TN
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Table of Device Messages (11/14)

Parameter

www.valuetronics.com

Program Query Response
Outline Control item command
W Measure function | MEASURE
(Cont)
» Occupied frequency | OBW MEASURE
bandwidth measurement
Measures the occupied
feequency bandwidsh. OBW MEASURE
Executes calculation. MEAS A QOBW, EXE | ——— e
Calculation method Executes(X dB DOWN). | MEAS A OBW, XDB §| —— e
’ Executes (N%). MEAS A OBW, N _
Sets the conditions of Transferring measered results RESG? f£1,£2
occupied frequency {f1: Occupied bandwidth
bandwidth. f2: Center frequency)
X dB DOWN method MOBWAXDE MOBW? XDB
N% method MOBWAN MOBW? N
OBW VALUE
x dB OBWXDBAXDB OBWXDB? X
n% OBWNAR OBWN? n
= Adjacent channel | ADJACENT CH
measurement MEASURE
Measures the ADIACENT CH
adjacent channel. MEASURE
‘ Executes calculation. MEAS AADT, EXE | »~—— e
Executes (UNMODULATED | MEAS AADJ, UNMD | — —_
CARRIER). :
ExecuestMODULATED MEAS AADJ, MOD e -—_
CARRIER}
Transferring measured results — RES? iwl, 1vd,
{ii: CHI lower sideband 112, 1u2
i CHI upper sideband
IL2: CH2 jower sideband
lu2: CH2 upper sideband}
Sclects the adiacent ADIJIACENT CH
channel. SELECT
BOTH SIDES ADIJCHARBOTH ADJCE? BOTH
UPPER SIDE ADJCHAUP | ADJCH? up
LOWER SIDE ADSCHALOW ADJCH? LOW
OFF ADJCHAOFF ADJCH? QOFF
Sets the adjacent ADIACENT CH ADJCHBWA L ADJCHBW? £
channei bandwidth. BANDWIDTH
1-15
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Table of Device Messages (12/14)

Parameter
Program d Query Response
Qutline Controi item comman
W Measure function | MEASURE
{Cont)
» Adjacent channel | ARJACENT CH
measurement MEASURE
Sets adjacent channel ADIACENT CHI ADJCHSPAE ADJCHSE? £
1 separation. SEPARATION
Sets adjacent channel ADIJACENT CH2 ADJCHSPFAL ADJCHSPF? £
2 separation. SEPARATION
Selects the R:TOTAL MADJIMOD AMOD | MADIMOD? MCD
calculation method. POWERMOD)
R:REF LEVEL MADJMOD AUNMD | MADIMOD? UNMD
(UNMOD)
Sers the graph GRAPH ‘
display ON/OFF., OFF MADJGRAPHAOQFF | MADJGRAPE? CFF
ON MADJGRAPH A ON MADJGRAPH? ON
Sets the channel CHANNEL
center line display CENTER LINE
ON/OFF, OFF MADJCTRLN A QFF | MADJCTRLN? OFF
ON MADJCTELN A ON MADJCTRLN? ON
Sets the channel CHANNEL BAND
range line display LINE
ON/CFF, OFF MADIBWLNAOFF | MADJIBWLIN? ory
ON MADIBWLNAON | MADJEBWLN? ON
+ Power POWER MEASURE
meagsurement
Measures the power. POWER
MEASURE
MEASURE MEAS /A POWER, EXE s
Transferring measured RES? 1, w
results
(1.dBm vatue
w: pW vaiue)
Sets the point where POWER PWRSTART Ap | PWRSTART? e
power measurement MEASURE START
starts.
Sets the point where POWER PWRETOPAD PWRETOP? P
power measurenment MEASURE STOP
ends.
1-16
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Table of Device Messages (13/14)

Farameter
Program d Query Response
Outline Control item comman
M Calibration CALIBRATION
Executes calibration CALIBRATION CAL e e
with the internal
CAL signal.
n CAL/UNCAL CAL/UNCAL
Coupie failure UNCAL
UNCAL DISPLAY
OFF UNCAQ ——
UNCAOFF UNC? UNC AOFF
ON UNCA Ll e
UNCAON UNC? UNCAON
UNCAL STATUS
NORMAL  — UCcL? UCLA®
UNCAL ———— UcL? UCLAL
M Spectrum data | SPECTRUM DATA
Trace A memory TRACE-A MEMORY XMAAD, Db XMA? AP, D b
Trace B memory TRACE-B MEMORY ¥MBAPR, b XMB? AP, Db b
Trace TIME memory TRACE-TIME XMTLAp, b XMT? AR, b b
Selects ASCIl/ MEMORY
Binary,
ASCII DATA BINAD — —
BINAOEF _— —_—
BINARY DATA BINAL e —_—
BINAON - S
1-17
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Table of Device Messages {14/14)

period for the trigger
sweep wait (this is
also the time-out
period of the GP-1B
talker function).

Parameter
Program Query Response
Outline Control item command
M Trigget/gate TRIGGER/GATE SWEEP
sweep
Gate function GATE MODE
OFF GATEAQ ——
GATE L OFF GATE? OFF
ON GATEL L S
GATEAON GATE? ON
Sets the gate delay GATE DELAY TIME GDAE GD? t
time.
Sets the gate length. GATE LENGTH GLAT GL7? t
Sets the trigger mode | TRIGGER MODE
(sets the trigger source/ FREERUN TRGAD TRG? TRGAD
trigger switch), TMAFREE ™7 FREE
EXT TMAEXT T™M? EXT
WIDE IF VIDEO TMAWIDEVID TM? WIDEVID
EXTERNAL TMAEXT ™? EXT
Sets the trigger i ‘
switch. TRIGGER SWITCH
FREERUN TRGS AFREE TRGS? FREE
TRIGGERD TRGS A TRGD TRGS? TRGD
Sets the trigger
source. TRIGGER SOURCE
EXT : TRGSOURCEAEXT | TRGSOURCE? | EXT
WIDE IF VIDEO TRGSOURCE A TRGSOURCE? | WIDEVID -
WIDEVID
EXTERNAL TRGSOURCEAEXT | TRGSOQURCE? EXT
EXT
Selects the sweep TRIGGER SLOPE
trigger slope. RISE TRGSLPARISE | TRGSLP? RISE
FALL TRGSLPAFALL | TRGSLP? FALL
Sets the time-out SWEEP TIME OUT GITOUTAL GTOouUT? r

1-18.
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SECTION 2
DETAILED DESCRIPTION OF COMMANDS

This sectjon describes the usable device and response messages in alphabetic order.

TABLE OF CONTENTS
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SECTION 2 DETAILED DESCRIPTION OF COMMANDS

This section gives detailed descriptions of the device messages for the MSB606A series spectrum analyzer function in

alphabetical order.
e 1
| Message headline Jl
CNF Center Frequnecy
B Function Sets the center frequency (same function as CF).
i s e | e - e ;
! ngram command | i Program query | | Response message |
!l message : 'l message | S —-—1— ————
Header Program command Quety Respense
CNF | CNFAEL CNF7? CNFAE
£=-100000000 to 0 to 3000060000
Transfers the data with no suffix code in units
of { Hz.
B Value of f ~100MHz to 3.0GHz
W Suffix code None: Hz(10"0) _
H7: Hz(1070) * The data to the left of the colon is part of the
KHZ , K7: kHz(1073) program or response data

MHZ, MZ:  MHz(10"6} = The data is to the right of the colon.
GHZ ,Gz:  GHz(10"9)

M Initial setting Value of f=1.50 GHz

1\ _______________________________________ -
W Example CNFL123456 M\“f Device- dependent initial setting value |
CNFASQMHZ j

CNFE?
2-3
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ADJCH

ADJCH Adjacent CH Select
M Function Selects the subject channel to be calculated for an adjacent channel.
Header Program command Query Response
ADICH ADICEHAa ADJCH? a
M Value of a BOTH: BOTHSIDES
Up . UPPERSIDE
LOW : LOWERSIDE
OFFE . OFF
B Suffix code None
M Initial setting BOTH: BOTHSIDES
M Example ADJCEABOTH
ADJCHALOW
ADJCHBW
ADJCHBW Adjacent CH Bandwidth
M Function Sets the bandwidth of the adjacent channel.
Header Program command - Query Response
ADJCHBW § ADJCHBWA L ADJCHBW? f
f=10 1o 9999990
Transfers the data with no seffix code in units
of 1 Hz.
B Value of 10 Hz t0 9.99999 MHz (10 Hz resolution. Data below 10 Hz is truncated.)

M Suifix code

M Initial setting
M Example

None : Hz(1070)
HZ : Hz(10"0)
KHZ,KZ: kHz(10"3)
MHZ,MZ:  MHz(10"6)
GHZ,GZ : GHz(10"9)
8.5KHZ . 8.5kHz
ADJCHBWA S SKHZ
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ADJCHSP

ADJCHSP Adjacent CH Sepalation
M Function Sets the separation of adjacent channel 1.
Header Program command Query Response
ADJCHSP | ADJCHSPA T ADGCHSP? £

10 to 9999990 ‘
Transfers the data with no suffix code in units
of 1 Hz.

M Value of f 10 Hz to 9.99999 MHz (10 Hz resolution. Data below 10 Hz is truncated.)

B Suffix code

B Initial setting -

None : Hz(107M0)
HZ . Hz(1010)
KHZ,KZ . kHz(10"3)
MHZ,MZ .  MHz(1076)
GHZ,GZ: GHz(10M9)
12 .5KHZ . 12.5kHz -

B Example ADJCHSPA 12 .5kHz
ADJCHSPF
ADJCHSPF  Adjacent CH2 Separation
B Function Sets the separation of adjacent channel 2.
Header Program command Query Response
ADJCHSP | ADJCHSPFAL ADJCHSPFE? i
F=10 to 9999990
Transfers the data with no suffix code 1in anits
of | Hz.
M Value of f 10 Hz t0 9.99999 MHz (10 Hz resolution. Data below 10 Hz is truncated.)

B Suffix code

B Initial setting
W Example

www.valuetronics.com

None : Hz(1070)
HZ: Hz (1070}
KHZ,KZ: kHz{10"3)
MEZ,MZ: MHz{10"6)
GHZ,GZ: GHz(10"9)
12 .5KHz: 12.5kHz
ADJCHSPE A 12 . 5kHz
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AMD

AMD Trace A Storage Mode
B Function Selects the mode for processing the trace A waveform.
Header Program command Query Response
AMD | AMDALn AMD AMD AN
M Value of n 0 NORMAL
1: MAXHOLD
2: AVERAGE
3: MINHOLD
4: CUMULATIVE
5: OVERWRITE
M Suffix code None
M Initial setting  ©: NORMAL
M Example AMDAQ
AT
AT RF Attenuator
B Function Sets the RF attenuator.
Header Program command Query Response
AT AT a AT n
ATAn
W Value of a AUTO: AUTO
Ur: up
DN: DOWN
B Value of n ® to 70 (1l¢step): 0to 70dB(10dB step)
B Suffix code None : dB
DB : dB
B Initial setting  A7T=Calculated value when AUTO is selected for ATT
B Example AT 10
AT 50
2-6
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AUTO Coupled Function All Auto
Il Function Executes all coupled functions (RBW, VBW, SWT, and ATT) in AUTO mode.
Header Program cormmand Query Response
AUTO | AUTO
M Example AUTO
AWR Trace A Write Switch
B Function Controls writing of the waveform data to trace A.
Header Program command Query Response
AWR | AWRA sW a=ON,1,OFF.0 | AWR? AWR A sw sw=ON,OFF
M Valueofsw  1,0N: TRACE A WRITE ON (same function as CLRW A TRA)

@, OFF : TRACE A WRITE OFF(same function as VIEW ATRA)
M Suffix code None
M Initial setting  1: TRACE A WRITE ON
M Example AWRAO

2-7
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BIN

BIN ASCIl / Binary Date Out
M Function Sets the format of output trace data to ASCII or BINARY.
Header Program command Query Response
BIN | BINAsw T
M Valueofsw  ¢,0FF:  ASCII
1,0N: BINARY
B Suffix code None
B initial setting - ASCH
B Example BINAD
BINAON
BMD
BMD Trace B Storage Mode
M Function Selects the mode for processing the trace B waveform.
Header Program command Query Response
BMD | BMDAD BMD?Y BMC AN
M Value of n @ NORMAL
1: MAX HOLD
2z AVERAGE
3: MIN HOLD
4: CUMULATIVE
5: OVER WRITE
M Suffix code None
M initial setting  @: NORMAL
M Example BMD A @
2-8
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BNDC

BNDC Band Select
M Function Sets the band 0 to8.1 GHz.
Header Program command Query Response
BNDC | BNDCAa a=0,] BNDC? a=0,1

M Value of a @: BAND 0= 0 HZ t0 3.0 GHZ

1: BAND f= 10 MHZ t0 3.0 GHZ
B Suffix code None
M initial setting  AUTG: BAND 1= 10 MHZ to 3.0 GHZ
M Example BNDC A D

BNDCAL

BSAUTO

BSAUTO BW /SWT Auto
M Function Allows RBW, VBW, and the sweep time to be set in AUTO mode.

Header

Program command

Query

Response

BSAUTO BSAUTO

W Example BSAUTO
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BWR

BWR Trace B Write Switch
M Function Controls writing of the waveform data to trace B.
Header Program command Query Response
BWR | BWRAsW BWR? BWR/ sw sw=0ON,OFF

B Value of sw
B Suffix code

M Initial setting
B Example

2-10
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1,0N:  TRACE B WRITE ON (same function as CLRW A TRB)
®,0FF: TRACE B WRITE OFF (same function as VIEW ATRG)

None

1: TRACE B WRITE ON

BWR A0




CAL

CAL Calibration
M Function Performs calibration using the internal CAL signal.
Header Program command Query Response
Cal. | CAL
W Example CAL
CF Center Frequency
M Function Sets the center freque'ncy (same function as CNF).
Header Program command Query Response
CF CEAL CE? f
CFAia f=-30600000 to 3050000000
Transfers the data with no suffix code in units
of 1 He.
M Value of f 50MHz to 3.05GHz
M Value of a UP: CENTER FREQSTEP UP

M Suffix code

M Initial setting
M Example

DN : CENTER FREQSTEP DOWN

il None:
HZ:
¥HZ ,KZ
MHZ , MZ
GHZ , GZ

a: None

Hz(1070)
HZ{10"0)
kHz(1073)
MHz{10"6)
GHz(10"9)

In}tial value of a = 1.505 GHz

CF£1235%45%
CFALOMHZ
CFAUP
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CLRW

CLRW Clear & Write
M Function Clears the trace waveform data to set the write mode to ON.
Header Program command Query Response

CLRW | CLRWAtx —

M Value of tr TRA : Trace A (same function as AWRA 1)
TRB : Trace B (same function as BWR A1)
TRIME :  Trace TIME (same function as TMWR A 1)
MW Example CLRWATRA
CMK?
CMK? Current Marker Position
W Function Reads the current marker position.
Header Program command Query Response
CMK? CMK? CMK A D
M Vaiue of p 0 to 500
M Example CMEK 7
2-12
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CONTS

CONTS Continuous Sweep Mode

M Function -Sets the sweep mode to continuous mode (same function as S1).
Header Program command Query Response
CONTS| CONTS

M Example CONTS
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DETM

DETM Detection Mode
B Function Selects the detection mode for the specified trace.
Header Program command Query Respeonse
DETM | DETMAtr, a DETM? A tr a
B Value of tr TRA: Trace A
TRE: Trace B
TRIME: Trace TIME
M Vaiue of a POS: POSITIVEPEAK
SMP: SAMPLE
NEG: NAGETIVEPEAK
M Suffix code None

M initial setting
W Example

2-14

POS: POSITIVEPEAK

DETMATRA, POS
DETMATRB, SMP
DETMATRIME, SMP
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DFMT

DFMT Display Format
M Function Specifies the display mode/format.
Header Program command Query _ Response
DFMT | DFMT A a DEMT? a
M Value of a A: Trace A
B: Trace B
TIME: Trace TIME
ABL: Trace A/Trace B (A & B)
W Suffix code None
‘M Initial setting  A: Trace A
B Example DFMT A TIME
DL
DL Display line,Display-line Level
M Function Turns the display line on or off, and sets its level.
Header Program command Query Response
DL DL Asw DL? OFF
DLAal
M Vailugofsw  on:  ON
CFF: OFF
M Value of g Value equivalent to full scale of current Y-axis.
For LOG scale: RLV-100t0 RLV
M Suffix code None : dBm
DB, DBM, DM: dBm
B Initial sefting  -60.00 dBm(Level equivalent to center point of the scale)
B Example DL A OFF
DLA-1¢.ZDEM
2-15
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DSPLVM

DSPLVM Marker Level Absolute/Relative

M Function With the trace mode specified, also specifies the marker leve} in the absolute
value display or in the relative value display when seen from the display line.

Header Program command Query Response
DSPLVM | DEPLVMALY,a DESPLVM? Atr a

M Value of tr TRA: Trace A
TRB: Trace B
TRIME: Trace Time

B Value of a ABS: Absolute value
REL: Relative value

B Suffix code None

B Initial setting  ABS: Absolute value

M Example DSPLVMATRA, REL

2-16

ww vl et n oSS FO® PACOMMANDS




FA

FA Start Frequency
M Function Sets the start frequency.
Header Program command Query Response
FA FAANE FA® £
f=-56000000 to 3050000000
Transfers the data with no suffix code in units of 1 Hz.
B Value of f ~50MHz to 3.05GHz
M Suffix code None Hz(10"0)
HZ: Hz(1070)
KHZ ,KZ: kHz(10"3)
MHZ , MZ: MHz(1076)
GHZ,GzZ: GHz(1079)
B Initial setting  Initial value of f = 10 MHz
M Example FAA1GZ
FB
FB Stop Frequency
M Function Sets the stop frequency (same function as SOF).
Header Program command Query Response
FB FBAL FB? f
£2-50000000 to 3050000000
Transfers the data with no suffix code in units of T Hz.
W Value of f ~50MHz to 3.05GHz
M Suffix code None Hz(10~0)
HZ: Hz{1070)
KHZ,KZ: kHz(10"3)
MHZ,MZ: MHz(10%6)
GHZ,GZ: GHz(10"9)
B initial setting  Initial value of f = 3.0 GHz
M Example FBA2GHZ
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FRQ

FRQ Frequency Mode
M Function Selects the mode for setting the FG frequency band.
Header Program command Query Response
FRQ FROAD FRQ? FRQAD
M Value of n 0: CENTER-SPAN
2: START-STOP
B Suffix code None
W Initial setting 2 START-STOP
B Example FROAD
FROAL
FS
FS Full Span
M Function Sets the frequency span to the maximum value settable in the frequency band being set.
Header Program command Query Response
FS FS e —_——
M Example FS
2-18
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GATE
GATE Gate Sweep ON / OFF

W Function Sets the gate function to be set to ON or OFF.

Header Program command Query Response

GATE | GATEA A sw GATE? aw sw=ON,OFF

M Value of sw 1,0N: ON
¢, 0FF: OFF
B Suffix code None

B initial setting  OFF: OFF
M Exampie GATE /. ON
GD Gate Delay
M Function Sets the delay time of the gate.
Headar Program command Query Response
GD GDAT GDY t
=2 to 100000
Transfers the data with no suffix code in unns of | us.
B Value of ¢ 24lsec to 100ms
B Suffix code None: ms
Uus: us
MS: ms
S 8
M Initial setting  Initial value of a = 200usec
M Example GDA20MS
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GL

GL Gate Length
M Function Sets the width of the gate.
Header Program command Query Response
GL GLAL GL? t
' (=2 to 100000
Transfers the data with no suffix code inunitsof 1 ps.
M Value of t 2usec to 100msec
B Suffix code None: ms
us: LLs
MS: ms
5 8
M initial setting  Initial value of t = 1 ms
M Example GLA20MS
HOLDPAUSE
HOLDPAUSE Max/Min Hold Sweep Mode
M Function Specifies the processing (step or continue) after a specified number of averagings
of sweep.
Header Program command Query Response
HOLDPAUSE| HOLDPAUSE A& HOLDPAUSE? a
M Value of a @, OFF Continue ()
2 to 1024

B Suffix code None
B initial setting 9

: Continue (o)
M Example HOLDPAUSEA 32

2-20
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LG

LG Scale
M Function Sets the Y axis magnification and scale.
Header Program command Query Response
LG LGAL LG? 1
LGAa
M Value of | 1: 1dB/div
2 2dB/div
5: 5dB/div
10 10dB/div
M Value of a UP: SCALE UP
DN: SCALE DOWN
M Suffix code None : dB/div
DR, DBM, DM: dB/div
B Initial setting  10: J0dB/div
M Example LGAUP
LGASDB
LSS
LSS Reference Level Step size(Manual)
M Function Sets the step size (manual values) for increasing and decreasing the reference level.
Header Program command Query Respanse
LES | LssAal LS5? LSEAl [=0.1 to 100.0
Transfers the data with no suffix code in units of { dB.
M Value of | 0.1 to 100.00dB {0.01dBstep)
M Suffix code None : dB
DB, DBM, DM: dB
B initial setting  Value of 0 = 10 dB
M Exampie LSSA6
' LSSA1D
2-21
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LSSA
LSSA Reference Level Step Size(Auto)

B Function Sets the step size (auto values) for increasing and decreasing the reference level
during 1LLOG SCALE operation.

Header Program command Query | Response
LS8SA | LESAAN LSSA? LESAAN a=1.2,5,10
M Value of n 1 1div
2 2div
5: Sdiv
i0: 10div
M Suffix code None
B Initial setting  1: 1div
B Example LSSAALQ
2-22
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MADJBWLN

MADJBWLN ADJ-CH Band Line
I Function Sets the display of the adjacent channel range line ON/OFF.
Header Program cormmand Query Response
MADIBWLN MADIBWLN L sw MADJIBWILN? 8w
M Valueofsw  OFF: OFF
ON: ON
B Suffix code None
B Initial setting  OFF: OFF
M Example MADJIBWLNA OFF
MADJCTRLN

MADJCTRLN ADJ-CH Center Line

M Function Sets the display of the adjacent channel center line ON/OFF.
Header Program command Query Response
MADJCTRLN MADIJCTRILN A sw MADJCTRLN? sw
M Value of sw  OFF: OFF
ON: ON
B Suffix code None :
M initial setting  oN: ON
M Example MADJCTRLN A OFF
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MADJGRAPH
MADJGRAPH Adjacent CH Graph

M Function Sets the graph display function of ADJ-CH measure ON/OFF.
Header Program command Query Response
MADJGRAPH | MADIGRAPH A sw MADHGRAPH? sw
B Value of sw OFF : GRAPH OFF
ON: GRAPH ON
B Suffix code None
M initial setting  ON: Graph ON
M Example MADJGRAPH /. ON
MADJMOD
MADJMOD ADJ-CH Measure Method
M Function Selects the calculation method of ADJ-CH measure.
Header Program command . Query Response
MADJIMOD (MADJMODAa MADIMOD? a
M Value of a MOD: Reference=Total Power (Mod method)
UNMD : Reference=REF LEVEL{Un-mod method)
B Suffix code None :
M Initial setting  MOD: R:  Total Power
M Example MADIMOD AMOD
2-24
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MEAS

MEAS Measure Function
B Function Executes each item of the Measure functions when specified.
Header Program cormmand Query Response
MEAS | MEASAdatal,dataz MEAS? datal
datai=OFF NOISE,0BW.
ADJ, POWER

M Value of datat data2
Formatl:Specifies the measurement item and whether to switch it ON/OFF or execute

it.

QFF:

NOISE, ON:
NOISE, OFF:
OBW, EXE:
ADT, EXE:
POWER, EXE:

Measurement off

Noise calculation ON

Noise calculation OFF

Executes the OBW calculation.
Executes the ADJ-CH calculation.
Executes the burst power calculation.

Format2: Specifies the measurement item and calculation system. Then, speczfzes
whether to switch it ON/OFF or execute i.

NOISE,ABS:
NOISE,CN:
OBW, XDB:
OBW, N:
ADT, UNMD:
ANJ, MOD:

www.valuetronics.com

Sets the noisecalculation (Absolute method) to ON.
Sets the noise calculation (C/N ratio method) to ON.
Executes the OBW calculation (X dB down method).
Executes the OBW calculation (N% method).
Executes the ADJ-CH calculation (R: Ref Level method).
Executes the ADJ-CH calculation (R: Total Power method).
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MKCF

MKCF - Marker to CF

B Function Sets the marker to the center frequency (same function as MKR A3),
Header Program command Query Response
MECEF | MKCF

M Example MKCF

MKD

MKD Delta Marker Mode

B Function Sets the marker mode to the delta marker mode. |
Header Program command Query Response

MXD | MKD
B Example MKD
2-26
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MKF?

MKF? Marker Frequency Read
B Function Reads out the frequency or time data at the marker point. In the delta marker
mode, the frequency or time differences are read out.
Header Program command Query Response
MEF? MEE'?
W Value of f No unit, frequency data with 1 Hz unit, Resolution 0.1 Hz
M Value of t No unit, time data with 1 s unit, Resolution 0.1 s
M Example MKF?
MKL?
MKL? Marker Level Read
B Function Reads out the level data at the marker point. In the delta marker mode,
the level differences are read out.
Header Program command Query Response
MKL? MEL? 1
B Value of | No unit. Level data in units of 1 dB (when display unit system for marker level is dB).
Resolution 1s 0.01 dB.
M Example MKL?

.97
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MKN

MKN Marker Position
M Function Specifies the zone marker center position on the X axis in the frequency or time unit.
Header Program command Query Response

MKIN | MKNAT

MEN? £f.t

MENAT f=-50000000 to 3050000000
MENA A& Transfers the data with ne suffix code in units of | Hz.
1=0 10 1000000000
Transfers the data with no suffix code in units of ] ps.
B Value of f —~50 MHz to 3.05 MHz (specified when the valid trace is A, B)
W Value of t Osec to 1000sec (specified when the valid trace is TIME)
M Value of a UP: UP
DN DOWN
B Suffix code £ None : Hz(10"0)
HZ: Hz(1070)

M Example

2-28

KHZ,KZ: kHz(10"3)
MHZ ,MZ: MHz{i0%6)
GHZ,GZ: GHz(10M)

t: None: ms
us: s
MS: ms
5 8

MENA 100MHZ

MENAUP
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MKOFF

MKOFF Marker Mode
B Function Turns off the marker mode.
Header Program command Query Response
MEQFF | MKOFF A a
M Value of a ALL: Marker off
None : Marker off
B Suffix code None
M Example MKOFF AALL
MEOFF
MKP
MKP ‘Marker Position
M Function Specifies the zone marker center position on the X axis in the point unit
(same function as MKZ).
Header Program command Query Response
MEP |MEPLD MKP? ol p=0 to 500
MW value of p 0 to 500
M Suffix code None
B Initial sefting  Value of p=250
M Example MEPA250
MEPASGO
2-29
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MKPK
MKPK Peak Search

B Function Searches the spectrum being displayed for one of the special points, and moves
the marker to that point.

Header Program command Query Response

MEPK | MKPKAa

M Value of a None : SEARCH PEAK(MAX)
HI: SEARCH PEAK(MAX)
NH : SEARCH NEXT PEAK
NR: SEARCH NEXT RIGHT PEAK
Ni: SEARCH NEXT LEFT PEAK.
B Suffix code None
B Example MKPK AHI
MEKPK/ANL

MKPX

MKPX Peak Resolution(Excursion)

B Function Switches the marker mode and executes the MKR to 'functions.
Header Program command Query Hesponse
MKPX | MEPX A1 MEPX? 1 1=0.01 to 50.00

Transfers the data with no suffix code in units of 1 dB.

B Value of 1 0.01dB t0 50.00dB

M Suifix code Nore : dB

DB: dB

M Initial setting  5.0: 5dB

Ml Example MEPX ./ 10DB
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MKR

MKR Marker Mode
B Function Switches the marker mode and executes the MKR to 'functions.
Header Program command Query Response
MER MKRAN MER? MER AN n=0to 7
B Value of n @ NORMAL
i DELTA
2 OFF
3 MKR to CF
4. MKR to REF
7 ZONE to SPAN

M Suffix code None
M |nitial setting  @: NORMAL

M Example MERAQ®
MKRL
MKRL Marker to REF
M Function Sets the detection resolution of the peak point.
Header Program command Query Response
MERL | MERIL
B Example MERL
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MKTRACE
MKTRACE Active Marker Trace

M Function Specifies the marker display trace when the display format is TRACE A on B.
Header Program command Query Response
MKTRACE | MKTRACEALY MKTRACE? tr
M Value of tr TRA : Trace A
TRB: Trace B
B Suffix code None
W initial setting  TRA: Trace A
W Example MKTRACEATRB
MKW Zone Marker Width
B Function Specifies the zone marker width in the div unit.
Header Frogram command Query Response
MKW | MKW/AnN MKW MERWAR a=0te 2,510 7
B Value of n @ 0.5div
1: Spot
2: 10div
5: Idiv
6: 2div
T Sdiv
B Suffix code None
M initial setting  5: 1div
M Example MKW 1
MEWAS
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MNOISE

MNOISE Noise Measure Method
M Function Selects the calculation method for noise measurement.
Header Prograrm command Query Response
MNOISE MNOISEANa MNOISE?
B Vaiue of a ARS: Absolute method
CN: C/N Ratio method
M Suifix code None
B Initial setting  ABS: Absolute method
M Example MNOISEAABS
MOBW
MOBW OBW Measure Method
B Function Selects the calculation method for OBW.
Header Program command Query Response
MOBW | MOBW A a MOBW?
M Value ofa DR XdB Down method
N: N% method
M Suffix code None '
M initial setting  N: N% method
M Example MOBW AN

www.valuetronics.com
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MXMH

MXMH Max Hold
M Function Sets the mode for processing the trace waveform to MAX HOLD.
Header Program command Query Response

MM | MEMHAtY

W Value of tr TRA: Trace A
) TRA: Trace B
B Suffix code None
M Example MEMH /A TRA
MZWF
MZWF Zone Marker Width
M Function Specifies the zone marker width on the X axis m one of the frequency units.
Header Program command Query Response

MZWF | MZWF AL

MZWE'?

f
£=1 to 3000000000

Transfers the data with no suffix code in units of i

Hz

W Value of f
B Suffix code

B Initial setting
M Example
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1Hz to 3.0GHz
None : Hz(10M0)
HY: Hz(1070)

KHZ,XZ: kHz(10"3)

MHZ,MA: MHz(10"6)

GHZ,GZ: GHz{(10"9)

Width equivalent to 1 div (299MHz)
MZWF A LTOP

MZWE 2 TMHZ
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OBWN

OBWN OBW N% Value

M Function Sets the conditions of the occupied frequency bandwidth in units of 1%.
Header Program command Query Response
OBWN | OBWN AN QBWN? n

B Valueofn 0.01 10 99.99 (0.01 step) :  0.01 t0 99.99% (0.0] %step)

B Suffix code None

W initial setting  99%

M Example OBWN A 80

OBWXDB

OBWXDB OBW XdB Value

M Function Sets the conditions of the occupied frequency bandwidth in units of 1 dB.
Header Program command Query Response
QBWXDEB OBWXDB.A L OBWXDE? 1

W Value of | 0.01 to 100 (0.01 step) :  0.01 to 100dB (0.01dB step)

B Suffix code

B Initial setting
W Example

www.valuetronics.com
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PCF

PCF Peak to Center Frequency
M Function Finds the maximum point of the spectrum being displayed, and sets the center
frequency to that point.
Header Program command Query Response
PCF | PCF
M Example PCF

PRL

PRL Peak to Reference Level
M Function Finds the maximum point of the spectrum being displayed, and sets it level to the
reference level.
Header Program command Query Response
PRL PRL
M Example ~ PRL
2-36

WW e alkel &t N OESS ROOIIN coMMANDS




PWRSTART

PWRSTART Power Measure Start Point

B Function Specifies the point at which to start burst-power measurement.
Header Program command ' Query Response
PWRSTART PWRSTARTAD PWRSTART? D
B Value ofp 0 to 500

B Suffix code None
B initial setiing  19¢point

M Example PWRSTARTA 100
PWRSTOP
PWRSTOP Power Measure Stop Point
M Function Specifies the point at which to terminate burst-power measurement.
Header Program command Query Response
PWRSTO? PWRSTOPAD FWRSTOPR? e,
M Valur ofp 0 to 500
B Suffix code None

M initial setting  4¢@point

W Example

www.valuetronics.com
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RB

RB Resolution Bandwidth
M Function Sets the resolution bandwidth (same function as RBW).
Header Program command Query Response
RB REAT RB? £ £=300 10 1000000
RB/Aa ‘Transfers the data with no suffix code i units of | Hz,
M Value of f 300 Hz to 1 MHz (1/3 sequence)
M Value of a Up: RBW UP
DN : RBW DOWN
AUTO: RBW AUTO
M Suffix code £ None: Hz(10"0)
HZ: Hz{10"0)
KHZ,KZ: kHz(10"3)
MHZ,MZ: MHz{10"6)
GHZ,GZ: GHz(1079)
a: None
M Initial setting  RBW=calculated value when AUTO is selected for RBW
M Example RBA 3KHZ
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RES?

RES? Measure Resuit
B Function Reads out the results functions.
Header Program command Query Response
RES? RES? datal
datal.data2
datal.data2.datn3.datad
M Values of data1,data2,data3, and datad
Measure contioltem | oo nee | Value of datat Value of data2 Value of data3 Value of datad
{corresponding command}
When ﬂ.]e fmeasate ttem OFF Not transferred Neot transferred —— _—
or sub item is OFF
Value of | with no
NOISE MEASURE suffix code in units
(MEASANOISE,ABS) 1 of 1 dB (dBm/ch, — N
(MEASZNOISE,C/N) dBmv/Hz., dBc/ch,
dBc/Hz).
Resolution: .01 dB
OBW MEASURE Ofct?upifad bané\;;Flth Ceﬂtér frequeécy of
(MEASAOBW XDB) £1.62 o di W:tiz an s;x 11; f2 wz-th no suffix code o o
(MEASAO0BW.N) code in f}nItS Q Z. | in amtsrof I Hz.
Regolution: | Hz Resoiution: | Hz
. Lower channel of Upper charnel fo Lower chasnet of Upper channet of
AD} CH MEASURE ILLIUT CHSEPA!L of 1L CH SEPAZ of 11 CH SEPA2 of IL.2 CH SEPA2 of U2
(MEAS £ ADLUNMD) 1L2,1U?_ with no suffix code with no suffix code with no suffix code with no sutfix code
(MEASLOADEMOD) ’ in units of | dB. . in anits of 1 dB. in units of 1 dB. in uniss of 1 dB.
Resolution: 0.0 dB Resolution: .01 dB Resolution: 0.01 dB Resolution: .01 dB
dB m value of 1 with | pW value of w with
BURST POWER ro suffix code in no saffix code in
MEASURE Lw units of 1 dBm. units of § pW.
(MEASOPOWER EXE) Resolution: 0.01 Resolution: 1 pW
dBm

If the MEASURE function has caused a calculation error or execution error, the affected value is represented by "*#+",

M Example

RES?
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RL

RL Reference Level
M Function Sets the reference level (same function as RLV).
Header Program command Query Response
RL RLAL RL7 1
RL.na L Nounits.
B Value of 1 Value from ~75 dBm to +30 dBm (Aux Input connector) (0.01 dB step)
Value from =50 dBm to +50 dBm (Main Input/Output connector)
M Value of a UP: LEVEL STEP UP
DN : LEVEL STEP DOWN
M Suffix code None : dBm
DB, DBM, DM: dBm
B initial setting  1=-10dBm
W Example RLA ~ 1@@DEM
RLASV
RL A ~16V
RLAUP
RMK?
RMK? Reference Marker Position
B Function Reads out the position of the reference marker.
Header Program command Query Response
RMK? RMK? RMEA&
M Value of a 0 to 500
B Example RMEK ?
2-40

WWWedral LI thenie s -6@ 1/ covvanos




SNGLS

SNGLS Single Sweep Mode
M Function Sets the sweep mode to single sweep.
Header Program command Query Response
SNGLS | SNGLS
M Example SNGLS
SP Frequency Span
M Function Sets the frequency span (same function as SPF).
Header Program command Query Response
5P Spat 5P7 £
SBha f=-0 1o 3000000000
Transfers the data with no suffix code in units of | Hz
M Value of f 0Hz, 10kHz to 3.0GHz
M Value of a UP: FREQ SPAN STEP UP  (same function as SPU)
DN: FREQ SPAN STEP DOWN(same function as SPD)
M Suffix code None : Hz(10"0)
HZ: Hz(10"0}

B Initial setting
W Example

¥HZ,KZ: kHz(10"3)
MHZ , MA:  MHz(106)
GHZ,GZ: GHz(10%9)
{=2.99GHz

SPAIGHZ

www.valuetronics.com
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SRCHTH

SRCHTH Peak Search Threshold

B Function Sets the threshold function for detecting a peak point.
Header Program command Query Response
SRCHTH SRCHTHA A & SRCHTH? SW sw=OFF.ABOVE,BELOW

B Value of sw

B Value of a

M Suffix code
M Initial setting
W Cxample

&,0FF: No threshold function
1,0N: Threshold function
ABOVE: Above detection
BELOW: Below detection
None

OFF: No threshold function
SRCHTHAABOVE

SS

S8S Frequency Step Size
M Function Sets the frequency step size for stepping up/down the frequency.
Header Program command Query Response
SS | SSAT S87 £
f=-0 1o 3000000000
Transfers the data with no suffix code in units of 1 Hz.
B Value of f 0Hz to 3.0GHz
B Suffix code None : Hz(1070)
HZ: Hz(10™0)
KHZ,KZ: kHz(1073)
MHZ, MA: MHz(10M6)
GHZ,GZ: GHz(10M9)
M Example S84 1IMHZ
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ST

ST Sweep Time
M Function Sets the frequency sweep time/time span.
Header Program command Query Response
ST STLt S5T7 t
STAa 1=1000 to 1006060000
Transfers the data with no suffix code in units of 1 us.
M Value of t Imsec to 1000 s (100 msec for frequency axis)
M Value of a UP: SWT UP
DN: SWT DOWN
AUTO: SWT AUTO
M Suffix code t: None : ms
us: us
MS: ms
5 $
a: None
M initial setting  Calculated value when AUTO is selected for SWT
M Example ST AAUTO
STA20MS
SWP Single Sweep/ Sweep Status
M Function Executes single sweep/Responds to sweep status (sweep completed/sweep in progress).
When accepted by the spectrum analyzer, the SWP command causes a single sweep to be
executed by setting the sweep mode to 'SINGLE".
The next command waits without being processed until its single sweep is completed
(same function as TS). The SWP? Query command is used to Query the current
sweep status (sweep completed/sweep in progress).
Header Program command Query Response
SWP | WPk SwWp? SWP A sw
M Valusofsw  ¢: Sweep completed
1: Sweep progress
M Example SWP
SWe?

www.valuetronics.com
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SWSTART
SWSTART Restart Sweep

M Function Restarts the sweep.

Header Program command

Query

Response

SWSTART SWSTART

M Example SWSTART
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TDLY

TDLY Delay Time
M Function Sets the delay time from the point where trace time triggering occurs.
Header Program command Query Hesponse
TDLY | TDLY AT TDLY? i
1=0 to 100000
Transfers the data with no suffix code in units of § s,
M Value of t Osec to 100msec

M Suffix code

B initial setting

None: ms
Us: s
MS: ms
S: )
@: : Os

M Example TOLY A 20MS
™
TM Trigger
B Function Sets the trigger switch and trigger source.
Header Program command Query Response
™ M A TM? a
M Value of a FREE : FREERUN
WIDEVID: wide IF Video
EXT: EXT
M Suffix code None
M nitial setting  FREE: FREERUN
M Exampie TMAFREE
2-45
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TMMD

TMMD Trace Time Storage Mode
M Function Selects the mode for processing the trace TIME waveform.
Header Program command Query Response
TMMD | TMMDARD TVMD? TMMD AN
M Value of n 0: NORMAL
1: MAX HOLD
21 AVERAGE
3: MIN HOLD
4; CUMULATIVE
5: OVER WRITE
B Suffix code None
M Initial setting - NORMAL
M Example TMMD £\ @
TMWR
TMWR Trace Time Write Switch
M Function Controls writing of the waveform to trace TIME.
Header Program command Query Response
TMWR | TMWR A sw TMWR? TMWR A swW sw=ON,OFF
W Valueofsw  1,0N: ON

B, OFF: OFF
B Suffix code None

B Initial setting  ON: ON
B Example TMWR A ON
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TRGS

TRGS Trigger Switch
M Function Switches the trigger switch to Free run or Triggered.
Header Program command Query Response
TRGS | TRGS Aa TRGS? a
W Valueofsw  FREE: FREERUN
TRGD: TRIGGERED
M Suffix code None
B [nitial setting  FREE: FREERUN
B Example TRGS AFREE
TRGSLP
TRGSLP Trigger Slope
M Function Selects the rising or falling slope of the trigger when trigger source 1s VIDEO or
EXT mode.
Header Program command Query Response
TRGSLP TRGSLPAa TRGSLP? a
B Value of a RISE: Rising edge
FALL: Falling edge
B Suffix code None
B Initial setting  RISE: Rising edge
B Example TRGSLPARISE
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TRGSOURCE
TRGSOURCE Trigger Source

M Function Selects the trigger source. The trigger switch setting is not changed by this

command.
Header Program command Query Response
TRGSOURCE | TRGSOURCEA & TRESOURCE? a

B Value of a WIDEVID: WIDE IF VIDEO
EXT: EXT

M Suffix code None

B Initial setting  VID: VIDEO

M Example TRGSOURCEAVID

TSAVG

TSAVG Take Sweep with Averaging

B Function Performs synchronous sweeping the number of times specified in the current

Averaging setting.

Header Program command Query Response

TSAVG TSAVG

M Example TSAVG
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TSHOLD

TSHOLD Take Sweep with Max/Min Holding
M Function Performs synchronous sweeping by the number of times specified in the current holding
setting.
Header Program command Query Response

TSHOLD TSHOLD
B Example TSHOLD
TSP Time Span
M Function Sets the time span of the trace.

Header Program command Query Response

TSP | TSPAL

TSP?

t
t=1000 to 1000000000

Transfers the data with no soffix code inpaits of 1 ps

B Value of t
B Suffix code

W |nitial setting
B Example

Imsec to 1000sec

None : ms
Us: ys
M3 ms
St $ec
200msec
TERPALDO
TSP 1008

M Restrictions according to model type and options
If there is no opt.04 high-speed time domain, the value of t becomes 20 ms to 1000 s.

www.valuetronics.com
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UCL?

UCL? Query Uncal Status

B Function Reads out the UNCAL status.
Header Program command Query Response
UCcL? UCL? UCLAN

M Value of n Q- NORMAL

1: Puring UNCAL

M Example UCL?

UNC

UNC Uncal Display ON/OFF

M Function Specifies whether 'UNCAL' is displayed when UNCAL occurs.
Header Program command Query - Response

UNC | UNCAhAsw UNC? UNCAsw sw=ON,OFF

B Value of sw
M Suffix code

M Initial setting
W Example
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VAVG

VAVG Average
B Function Sets averaging ON or OFF and sets the number of averaging processes.
Header Program command Query Response
VAVG | VAVGA sw VAVE? n
VAVGARD
W Valueofsw  1,0N: ON
@,OFF: OFF
B Value of n 2 to 1024: Number of averaging processes
M Suffix code None
M initial setting 8- 8 times
M Example VAVGAON
VAVGA 128
VB Video Bandwidth
B Function Sets the video bandwidth (same function as VBW).
Header Program command Query Response
VB VBAE VB?Y £
VB a £=3 to 100000 or OFF
Transfers the data with no suffix code in units of | Hz.
M Vaiue of f 3Hz to 100kHz
M Value of a OFF : OFF
AUTO: AUTO
Up: VBW UP
DI : VBW DOWN
M Suffix code £: None: Hz(1020)
HZ: Hz{10")
KHZ,KZ:  kHz{(10°3)
MHZ,MA: MHz(10°6)
GHZ,GZ: GHz{(10"%)
a None
B |nitial setting  Calculated value when VBW=AUTO.
B Example VBA3Q@HZ
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VIEW

VIEW View
M Function Stops writing of the waveform data.
Header Program command Query Response
VIEW | VIEWACLr
B Value of tr TRA: Trace A
TRBE: Trace B

TRTIME: Trace TIME

B Suffix code None

M Example
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XMA

XMA Trace A Spectrum Data
B Function Writes/reads the spectrum data to/from trace A {main trace) memory.
Header Program command Query Response
XA | XMAADR,D XMAT Ap.d b1,b2.b3 - - (ASCID
b1 b2 b3 - (BINARY)
M Value of p 0 to 500(point No.)
B Value of b LOG scale: Integerof 0.01 dBm unit {(independent of display unit system)
When binary format is specified for response data, data for each point is composed
of two bytes. The high-order byte is sent first.
M Value of d 1 to 501(number of points)
Bl Example XMAAL, -2000
XMA? AL, 2(reads two-point data items starting from point I)
XMB Trace B Spectrum Data
B Function Writes/reads the spectrum data to/from to trace B (main trace) memory.
Header Program command Query Response

XMB | ¥MBAP,D

XME? Ap, d b1,b2,63 - - (ASCH}
bl b2 b3 - (BINARY)

MW Value of p
M Value ofb

M Value of d
B Example

0 to 500(point No.)

LOG scale: Integerof 0.01 dBm unit (independent of display unit system)
When binary format is specified for response data, data for each point is composed
of two bytes. The high-order byte is sent first.

1 to 501 (number of points})

XMBAL, ~2000

XMB? A1, 2(reads two-point data items starting from point 1}
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XMT

XMT Trace TIME Spectrum Data
M Function Write/reads the spectrum data to/from the trace TIME memory.
Header Program command Query Response
XME | XMTAR, D XMT? Ap,d b1b2,b3 -+ - (ASCI)

bl b2 b3 - {BINARY;

B Value of p
W Value of b

M Vaiue of d
M Example
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0 to 500(point No.)

LOG scale: Integer of 0.01 dBm unit (independent of display unit system)
When binary format is specified for response data, data for each point is composed

of two bytes. The high-order byte is sent first.
I to 501(number of points)

ZMTALAL, 2000

XMT? A1, 2(reads two-point data items starting from point 1)




SECTION 3
SAMPLE PROGRAMS

This section gives some examples of the Microsoft Quick Basic program that controls the MS8606A Spectram Analyzer
function from a personal computer which is used as a controller.

Note: Microsoft Quick Basic is a trade mark of the Microsoft Corporation.

TABLE OF CONTENTS
3.1 Precautions on Creating the Remote CONOE PLOGIAM ereeeeeeietseeseeeeeseeseoesessssissessnesnss e sss s sssssesssnsas 3-3
3.2 SAIMPDIE PIOUIAITIS Loiirieicciiireer ettt rce et e e s s e e s s e sme e s cesamn e e s s emmsee e bbb b bbb e s o b e d bbb s ba s 3-4
=T B 111 -1 a5 T [ O O OO OO 3-4
3.2.2 Reading the frequency and level al marker point ... 3-5
3.2.3  Reading trace a8 ... i s e s n e s e nirans 3-6
O T - - 4= 1 U OO OSSO 3-8
B.2.5  GBIE FUNCHONS 1 vvierersasreeeeereeeeaeteesriaeren e sresrtesreenereseeserearar s sreenas s enssssbaes b enber st smne s ran e krarsarsrne ae 3-10
3.2.6 Adiacent-channel leakage power measuremant .......... S TS 3-13
3.2.7 Occupied frequency bandwidth measurgment ... e s 3-15
3.2.8 Burst wave average POWer MEASUIEMENT ....vv i icree ettt iss s ssssne st 3-17
3.3 Precautions on Creating the GPIB Program .. mrnrrrrnss s st st 3-19
3.4 Sample Program (GPIB) ...oooevecceeree i et e s ettt er e erens 3-20
I R a1 = [d a T I (T 1 ) O P OROR O 3-20
3.4.2 Reading trace data (GPIB) ..t e 3-21

3-1

www.valuetronics.com SECTION 3 SAMPLE PROGRAMS



3.1

Precautions on Creating the Remote Control Program

Note the following points when writing remote control programs.

No.

Precaution

Description

Be sure {o initialize
each device.

There may be a number of the state in which each device is not
proper to be actally sued due to operation on its own panel or
execution of other programs. It is necessary to using individual
devices with a prescribed condition resulting from initializing them.
Execute initialization (INIT or *RST) of the functions proper to
each device.

Do not send any
command (related {o
the device) other than
the INPUT #statement
immediately after
sending a query.

When a command other than the INPUT #staternent is sent to the
conrroller before the response to a query is read, the output buffer is
cleared, and the response message disappears. For this reason,
write the INPUT #statement in immediate succession to a query.

Create a program that
avoids the exception
processing of the
protocol.

No.Z described above is one type of exception processiﬁg of the
protocol. Avoid exception processing from occurring as requested.
Avoid stoppage of execution caused by an error by providing a
program with exception-processing section against exceptions that
can be foreseen.

Protect RS-232C buffer
overflow.

The RS-232C interface has a 512-byte data area as the internal
receive buffer. The buffer overflow may occur depending on the
processing.

To protect the overflow, don't send a large amount of data(i.e.
control commands) at a time for remote control using RS-232C,
Alfter sendind a command group, send *OPC? command to check
the response for the synchronization before sending the next
command.

www.valuetronics.com
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3.2 Sample Programs
3.2.1 Initializing

<Example 1> Initializes the Spectrum Analizer

b T T e e O e R 3
Sample progranm

' o <<Initialize>»

L O S A H AR M R

1

' Setup parameter of PC Com. port

! BAUD : 240¢ BPS
' Parity : NONE

' Data bit : 8 bits

: Stop bit : 1 bit

' Terninator : LineFeed

OPEN "COMi:24¢@,N,8,1,CD5¢0,0D80,LF" FOR RANDOM AS #1

1

DRINT #1, "INI"' Initializes Spectrum Analizer

END

There is a2 "RST' command in another command for executing initialization. The "RST' command is used to execute

initialization over a wider range. The usage of the 'IP' command is identical to the 'INI' command.

For general usage of INI and *RST, first initialize the Spectrum Analyzer device functions with the IP or INI command,
then use the program commands to set only the functions to be changed. This prevents the spectrum analyzer from being

coniroiled while unnecessary funciions are sei.
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3.2.2 Reading the frequency and level at marker point

<Example 2> Sets the center frequency to 500 MHz and span to 10 MHz, then displays the frequency
and level reading at the peak point cn the controller screen when a signal to be
measured is received.

R T o s Tt b o T st o B AR R
2 ' Sample program
3 ' <<Read out marker frequency & level>>
I o o o o e o o o o o o o R
5
& ' Setup parameter of PC Com. port
7
8 OPEN *COMI1:24¢0,N,8,1,CD502,DS@, LF" FOR RANDOM AS #1
[s] 1
1% PRINT #1, "INI®' Initialize Spectrum Anallizer
il ‘
12 PRINT #1, "CF LS5@Q@MHZ*' Center fequency :5¢@MHz
13 PRINT #1, "5p 1@MHZ™' Span frequency :1@0MHz
14 PRINT #1, "SWwp"' Take a sweep
i5
16 PRINT #1, “"pCF"' Set peak to center fregquency
17 PRINT #1, "PRL"' Set peak to reference level
18 PRINT #1, "MKPK"® Search peak
15 '

2¢ PRINT #1, "MEF?"' Query marker frequency
21 INPUT #1, FREQ® Input marker freguency data
22 PRINT #1, °"MEL?"® Query marker level
23 INPUT #1, LEVEL® Input marker level data
24
25 " Print out the result(Freguency/Level)
26 PRINT USING "Marker Frequency=####. #4# MHz"; FREQ/100Z000
27 PRINT USING "Marker LEVEL=####.#§# dbBm";LEVEL
28
29 END
The center frequency and frequency span are sel at line 12 and line 13 respectively. The SWP sweep command at line 14

does not execute the next message unless the sweep is completed. This command thus prevents the peak search and other
program lines from being executed before the sweep is completed.

The PCF and PRL commands at lines 16 and 17 operate as follows: The former sets the peak point on the screen to the
center frequency, and the latier sets its peak level center frequency to the reference level.

The "MKF?" and "MKL7" at lines 20 and 22 query the frequency and level at the marker point respectively, and the data
is read with the INPUT#statement on the next line. When a command other than the INPUT#statement is sent before the
response 10 a guery Is read, the output buffer is cleared, and the response message is deleted. For this reason, write the

INPUT#statemnent tmmediately after a query.

Program execution result of <Example 2>

Marker Frequency=501.251 /. MHz
Marker LEVEL=-15.53dBm
Note: Lis a space.
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3.2.3 Reading trace data

<Example 3-1>  Reads the trace level at all points when CF and SPAN are set to 500 MHz and '

LA o L D) ke

ot O

9
1@
11
12
13
14
i5
16
17
18
18
20
21
22
23
24
25
2€

10 MHz respectively.

L T o o T E R e
" Sample program

" <<Read out trace data{ASCII}>>
L o o S T TR A A S e a2

Setup parameter of PC Com. port

OPEN "COM1:2409,N,8,1,CD50¢, D@, LF* FOR RANDCOM AS #1

i

PRINT #1, "INI"' Initialize Spectrum Analizer

PRINT #1, “CF S0@MHZ"' Center fequency :500MHz

PRINT #1, "SSP 1@MHZ"' Span freguency :1@0MHz
PRINT #1, "Ps*! Take a sweep
DIM TRACE(S@1) " NDefine read data area .

PRINT #1, "BIN @"'Set read out data type to ASCII

FOR I = @ TO 588’ Repeat trace(®) to trace{300):5@1 points
PRINT #1, "XMA? " + STRS(I}) + =",1°"° Query trace data
INPUT #1, TRACE{I})"’ Read out trace data

" Print out trace data

PRINT USING "###. ##d4Bm"; TRACE(I) / 149

NEXT I

BEND

The "BIN_0" at line 17 is a command for specifying ASCII as the response data format. The ASCII or BINARY transfer
format can be specified for the "XMA?", "XMB7" and "XMT?" queries for reading trace data.

The example 3-2 blocks the trace data at every 10 points, and reads it.
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<Example 3-2>  Blocks the trace data at every 10 points, and reads it.

T T S S e R T St i
z2 Sample program
3 ¢ <<Read out trace data{ASCII) BLOCKING>>
R T o e o ks T T o o o 8
5
6 ' Setup parameter of PC Com. port
7o
8 OPEN *COML:2400,N,8,1,CD5¢@,DS®, LF" FOR RANDOM AS #1
g -
1¢ PRINT #1, "ITNI"® Initialize Spectrum Analizer
11
12 PRINT #1, "CF 5Q@MHEZ'' Center fequency :DO@MHz
13 PRINT #1, "SP 1QMHZ"' Span frequency :10MHz
14 PRINT #1, "WsP"® Take a sweep
15 ¢
16 DIM TRACE(5@1})' Define read data area
17 PRINT #1, "BIN ©°*Set read out data type to ASCII
18 ¢

19 FOR I = § TG 499 STEP 1@
20 Repeat trace(®) to trace{d99):50¢ pcints
231 Rlocking 19 trace data

22 PRINT #1, "XMA? " + STRS(I) -+ ",lg"’ Query trace data
23 Read out trace data
24 INPUT #1, TRACE(I), TRACE(I + 1), TRACE(I + 2), TRACE(I + 3},

TRACE (I + 4}, TRACE(I + 5), TRACE(I + &), TRACE(I =+ 7y, TRACE(I + 8),
TRACE(I + 93

25 PRINT TRACE(I), TRACE{(I + 1), TRACE(I + 2}, TRACE(I + 3}, TRACE(IL
+ 4), TRACE{(I + 5), TRACE(I + 6}, TRACE(I + 7}, TRACE{I + 8),TRACE(I + 9)
26 NEXT I.

27 PRINT #1, *XMA? 5¢¢,17' Query last trace data:trace (50@) "
28 INPUT #1, TRACE(50Q)

29 ’

3¢ FOR I = ¢ TO 5¢@' Print out trace data

31 PRINT USING "###.4#4Bm"; TRACE(I) / 100

32 NEXT I

33

34 END

3-7
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3.2.4 Delta marker

<Example 4> Using a defta marker, reads out the frequency and level differences between a peak

W ~1 OV U o b b

W

1@
11
12
13
14
15
i6
17
i8
19
29
21
22
23
24
25
26
27
28
28

point and the next peak point.

B T ok o SR S A E U S S
' Sample program

'  <<Read ocut delta marker frequency & level>>
B e e o T o R L T s

f

' Setup parameter of PC Com. port

OPEN "COM1:2400,N,8,1,CD50@, D59, LF" FOR RANDOM AS #1

PRINT #1, "INI"*® Initialize Spectrum Analizer
PRINT #1, "FA S@MHZ®® Start fequency :500MHz"

PRINT #1, "FB 2GHZ"’ Stop frequency :2GHz

PRINT #1, "Tg"! Take a sweep

PRINT #1, *"MKR @*°' Set marker to "Noymal-”

PRINT #1, "MKPK"® search peak

PRINT #1, "MER 1" Set marker to "Delta*

PRINT #1, "MKPK NH"' search Next peak

PRINT #1, "MKF?"' Query Delta marker freguency
INPUT #1, DFREQ® Input Delta marker freguency data
PRINT #1, "MKL?*’ Query Delta marker level

INPUT #1, DLEVEL' Input Delta marker level data

' Print out the result{Freguency/Level)
PRINT USING "Delta Freguency=####_### MHz"; DFREQ / 1000000

PRINT USING "Delta level=####.#4 dB"; DLEVEL

H

END

The "MKR A\ 1" at line 18 is used to set the marker mode to DELTA, so that the reference marker cén also be set together

to the current marker position,

The "MKPK /\NH" at line 19 sets the marker search to NEXT PEAK to move the current marker to NEXT PEAK point.

The "MEF?" and "MEKL?" at tines 21 and 23 query reading the frequency and level at the current marker position while the
marker mode is NORMAL. Itis also used to query reading the frequency and level differences between the current marker

and the reference marker while the marker mode is DELTA.

3-8
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Executing PEAK SEARCH (MKPK) at line 17 allows the
current marker to be set to the peak point.

Line 19 allows the reference marker to be set together to the
current marker position. Executing NEXT PEAK

SEARCH MKPK A NH at line 18 allows the current

marker

AFREQ  ALEVEL
AMKR: 11820 kHzl | |
-25.2dB

OLEVEL
o

)F‘

1

|

3
{3
3

]

i

1

i

i

!

1

i

i

e o]

i

1

1
—
|

Lines 21 to 24 read out the A FREQ and A LEVEL

displayed in the upper left of screen.

Ve

J—

e A FREQ —>
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3.2.5 Q@Gate functions

<Example 5> Reads out spectrum data by observing the burst wave using the gate function.

R s b b Tk e o S T aE e ey

2 ' Sample program

3 ' <<Gate sweep>>

B L L T e

5o

6 ' Setup parameter of PC Com. port

'7 t

8 COPEN "COM1:240¢,N,8,1,CD50¢,DS@,LF" FOR RANDOM AS #1

ig
11 PRINT #1, "INI"' Initialize Spectrum Analizer

12 :
13 DIM TRACE(581) Define read data area

14 PRINT #1, "CF LoeMHZ":® Center feguency :500MHz
1% PRINT #1, "SP 1QMHZ"' Span frequency :1QMHz
16 PRINT #1, "RB 10DKHZ"'® Resolution BW : 1@@kHz
17 PRINT #1, "TRGSOURCE WIDEVID"™® Trigger source :Wide IF wvideo
18 PRINT #1, "GD 5@US*™’ Gate delay : 5@ usec
18 PRINT #1, "GL 4@@us"! Gate length :40Q0 usec
20

21 PRINT #1, "GATE OnN*' Gate sweep On

22

23 FOR TMR = @ TO 25000

24 NEXT TMR' Wait

25

26 FOR I = @ TO 500 Read out & print trace data
27 PRINT #1, "XMA? " + STRS(I) + *,1"

28 INPUT #1, TRACE(I)

29 PRINT USING "###.##dBm"; TRACE(I) / 1¢®

3@ NEXT T

31 -

32 END

When the burst waveform shown in Fig. 8-1 is observed, the spectrum shown in Fig. 8-2 (a) is output. This fanction can

conveniently be used to observe the spectrum of the ON interval (interval shown by A in Fig. 8-1} in this waveform. This

program uses the wide IF video trigger signal as a gate source signal.

3-10
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Measurement signal

e \Nide |F video trigger signal

i 3
i
i
{
3

F—SOOpsec - 500usec —>E

Fig. 8-1 Burst Waveform

il i

{a) Gate function OFF {b)} Gate function ON

Fig. 8-2 Burst Wave Spectrum

Measurement signal

———— Wide IF video trigger signal

e Gate controi signat

Fig. 8-3 Sample Program for Gate-Control Signal Generation Timing
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The RBW command at line 16 sets RBW to the optimumn value depending on the GATE conditions (GATE DELAY: tl,

GATE LENGTH: 12) as shown in Table 8-1 below.
The block from line 17 sets the trigger signal, and the block from lines 18 to 20 sets the gate conditions. The gate function
is set to ON at line 21. The waiting time is granted at liens 23 and 24 because it takes time to form a perfect waveform

which is fully connecied.
The block from liens 26 to 30 allows trace data to be output by the "XMA?" query. The spectrum can be observed as

shown in Fig. 8-2(b) by executing this program.

Table 8-1 RBW Optimum Values

RBW t1 tz t3

i kHz =3 misec

3 kHz Z | ms

10 kHz =230 psec

30 kHz =200 usec =20 usec 21 usec
100 kHz £ 20 psec

300kHz 2 15 psec

1 MHz 210 usec

3-12
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3.2.6 Adjacent-channel leakage power measurement

<Example 6> Subroutine for adjacent-channel leakage power measurement
RN ST R ST H A S A A G LT B St Tt st b
2 ¢ Sample program
3t <<Adij c¢h Power measure>>
T ST T g B At SRR 0 T T o o b Stk o o oo 2l
g
& ' Setup parameter of PC Com. port
7 ]
§ OPEN "COM1:2400,N,8,1,CD5¢®,DS@, LF" FOR RANDOM AL #1
9 '
19 PRINT #1, "INI"' Initialize Spectrum Analizer
11
12 PRINT #1, "CF LS09MEZ"’ Center fequency :50@ MHz
13 PRINT #1, "SP 8¢KHZ"™' Span freguency :80 kHz
14 ¢
15 GOSUB ADJ! Call Adj. CH. Power measure subroutine
16 END
17 7 ]
18 C{LLOIOETCO o et i E eI EEEL!E
19 ' AdJ ch Power MEASURE SUBROUTINE
2¢ TITIIIIIINYRIIRENIERAINIIIINEILIIN)
21 ADJ:
22
23 PRINT #1, "ADJCH BOTH"
24 PRINT #1, "ADJCHBW B.5KHZ"
25 PRINT #1, "ADJCHSP 12 .5FKHZ"
26 PRINT #1, "ADJCHSPF 2LKHR
27 PRINT #1, "MADJIMOD MOD"
28 ‘
29 PRINT #1, "SwWp"
3¢ PRINT #1, "MEAS ADJ, EXE"
31 ¢
32 PRINT #1, YRES?"! Query the result
33 INPUT #1, LWLVL1, UPLVL1, LWLVLZ2, UPLVLZ' Read out the result data
34 response-1:Lower channel power (near)
35 0 response-Z :Upper channel power (near)
36 response-3:Lower channel power (Far)
7o response-4:Upper channel power (Far)
38
o PRINT USING "Lower side CHL Level=###4 ###dBm"; LWLVL1
49 PRINT USING “"Upper side CH1 Level=####. ###dBm*; UPLVL1
41 PRINT USING "Lower side CH2 Level=####. ###dBm”; LWLVLZ
42 PRINT USING °"Upper side CH3 Level=###i. ###dBm"; UPLVLZ
43 v
44 RETURM

This ADJ program is a subroutine. which requires the center frequency and frequency span o be set to appropriate vaiues

in the main program. Then it is executed.

www.valuetronics.com SECTION 3 SAMPLE
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The block from lines 23 to 26 sets adjacent-channel measurement conditions, which is both the upper and lower channels.
the 8.5 kHz channel width, 12.5 kHz channel | separation . and 25.0 kHz channel 2 separation. Afier the sweep is executed
by the "T'S™ comrnand at line 29, the adjacent-channel leakage power is measured at line 30. Line 32 queries reading the

measured value at line 33.
The program in <Example 8> for measuring a modulated wave relative to the total power can be changed to a program for
measurement relative to the reference level by rewriting line 27 as shown below:

PRINT #1, "MADJMOD UNMD"®

In this case, perform the following operations before activating this subroutine.

Put the input signal ir the unmodulated state and execute PEAK — CF and PEAK — REF. Then return to the modulated

state.
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3.2.7 Occupied frequency bandwidth measurement

<Example 7> Subroutine for occupied frequency bandwidth measurement using N% of POWER
method
I A A b & o & Tk T o S et o v i S S o i e i
2 ' Bample program
3 ' <<0ce BW measure>>
R O I o o e T A e A o o T o S e
c .
6 ' Setup parameter of PC Com. port
7
8 OPEN "COM1:2400,N,8,1,CD50¢,DS@,LF" FOR RANDOM AS #1
g -
1@ PRINT #1, "INI"! Initialize Spectrum Analizer
i1
12 PRINT #1, "CF S@@MHZ"' Center fequency :50@Miz
13 PRINT #1, "5P L@KHZ"® Span frequency :5@0kHz
14 - :
1% GOSUR CBW' Call Occ BW measure subroutine
1é END
17 -
18 CPLELETELLIITLOOTIrLeerite
19" OBW MEASURE SUBROUTINE
2¢ 11113 EIRIIIINIGRIIITE0T G
21 OBW:
22
23 PRINT #1, "MOBW N*° OccBW measure method : n% method
24 PRINT #1, "OBUWN 89*°' n% : 99%
25 PRINT #1, "DETM SMP"* Detection mode : Sample
26 PRINT #1, "VAVG 16*°' Average sweep count : 16
27 PRINT #1, "VAVG ON"' Average gweep On
28
29 PRINT #1, "TSAVG":® Take average sweep
ip
1 PRINT #1, "MEAS OBW,EXE"' Perform OccBW measure
3z ¢ '
33 PRINT #1, "RES?"® Cuery the result
34 INPUT #1, OBWFREQ, CNTRFRO' Read out the result data
35 ! ‘ raegponse-1:0ce BW freguency
37 ¢ response-2:8ignal center freguency
38 ¢

39 PRINT USING "CENTER FREQ=#### ###MHz"; CNTRFRQ / 1000000!
4@ PRINT USING "#%#%BW TREQ=####_ ##fkHz"; NPC; OBWFREQ / 1008

47 RETURN

Line 24 sets the N% value to set n = 99% in <Example 9> by sending the OBWN command for setting the occupied
frequency bandwidth to MS8606A at line 23 and 24. Line 25 sets the detection mode to SAMPLE. Line 26 set the

averaging count and line 27 averaging to ON respectively,

3-15
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Line 29 issues the "TSAVG command to repeat the sweep by the required number of times for averaging processing. Line
31 measures the occupied frequency bandwidth of the averaging-processed waveform. Line 33 queries reading the

occupied frequency bandwidth and the center frequency of the frequency bandwidth at lme 34.

To make a measurement using X dB DOWN, rewrite lines 23 and 24 as shown below:

PRINT @SPA; "OBWXDB 25"
PRINT @SPA; "MOBW XDB"

3-16
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3.2.8 Burst wave average power measurement

<Example 8> Subroutine for burst wave average power measurement Fig.
T R o T I R e
2 ' Sample program
3 ' «<<Burst power measure>>
R S T R R R e &
5 o
& ' Setup parameter of PC Com. port
7
8 OPEN “"COM1:2409,N,8,1,CD5¢0,DS@, LF" FOR RANDCM AS #1
9 1
10 PRINT #1, "INI™' Initialize Spectrum Analizer
il -
12 PRINT #1, “CF SQ@MHZ®' Center fequency :5@@MHz
13 PRINT #1, "DFMT TIME"' Display :Trace-Time (Zero span
mode }
14 PRINT #1, "TRGSOURCE WIDEVID™® Trigger source :Wide IF video
15 PRINT #1, "TRGS TRGD™' Trigger sweep Cn
16 PRINT #1, "TDLY -6@US"’ Delay time :~-69 usec
17 PRINT #1, "TSP 12ZMS*' Time span 112 msec
18 PRINT #1, "Tg"! Take a sweep
19
20 GOSUBR MEASPWR! Call burst power measure subroutine
21
22 END
23 ¢
24 CLLDEDTOLOCEDOELIOEEL 0L IO
25 ' Burgt power measure SUBRCOUTINE
26 CTIITIILIIRNINRIRLLIRRININEININNNLG
27 MEASPWR:
28
2% PRINT #1, “PWRSTART 594! Power measure start point :59 point(l
div}
30 PRINT #1, "PWRSTOP 459" Power measure stop point 450 point (9
divr)
310
32 PRINT #1, "MEAS POWER, EXE"' Perform power measure
33 0
34 PRINT #1, "RES?"’ Query the result
35 INPUT #1, PWRDB, PWRW® Read out the result
36 !
37 PRINT USING "#### . #4#dBm ####. #4mW"; PWRDE; PWRW / 1E+69
38 RETURHN
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This program is a subroutine that measures the burst wave average power.
Lines 29 and 30 set the measurement start and stop points on the screen display.
The average power is measured at line 32

Data can be obtained as a value with dBm units or pW UNITS.

M%‘*MAW
When a waveform is displayed on the screen as
shown in the left diagram (TIME domain), the
average power between 50 point and 450 point is
measured
50 point - 450 point

Before calling the subroutine, lines 12 to 18 set the center frequency, time delay, etc. to execute the sweep.
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3.3 Precautions on Creating the GPIB Program

Note the following points when writing remote control programs.

No.

Precaution

Description

Be sure to initialize each
device.

There may be a number of the state in which each device is not
proper to be actually used due to operation on iis own panel or
execution of other programs. It is necessary to using individual

devices with a prescribed condition resulting from initializing them.

Execute the following.

(1 Initializing the interface functions (Send IFC)

{2’ Initializing message exchange functions of each device
(DevClear)

(3 Initializing the functions proper to each device (INI or *RTS)

Do not send any
command (related to the
device) other than the
Receive @ statement
immediately after
sending a query.

If MLA is received when a command other than the Receive @
statement is sent to the controller before the response to a query is
read, the output buffer is cleared, and the response message
disappears. For this reason, write the Receive @ statement in
immediate succession to a guery.

Create a program that
avoids the excepiion
processing of the
protocol.

Avoid stoppage of execution (caused by an error ) by means of
providing a program with exception-processing section against
exceptions that can be foreseen.

Confirm the interface
function of each device
{subset).

Execution of program does not advance if necessary subset (s) has
(have) not been prepared in the device. Be sure to confirm the
subset (s} of each device. Also confirm that each device complies
with IEEE4858.2.
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3.4 Sample Program (GPIB)

3.4.1 Initializing (GPIB})

<Example 9> Initializes the MSBB06A

L btk b o E TR e o s i
' GPIB control sample program

' «<Initialize GPIB bus & MSB606A>>
L I I o e o ST o S o o

0o o~ oy Ul W R

it}

REM SINCLUDE:
DECLARE SUB gpiberr
SPA% = 1
CALL SendIFC{@)’

FCEYAT-GPIB¥0OBASIC¥(QBEDECL . BAS®

(msg&)

Set SPA GPIB adress

Send GPIB bus interface clear

1% CALL DevClear (@, SPA%)! Send DeviceClear to MSB8606A

11 CALL Send(®, SPA%, "IP", NLend}' Send Initialize comand “IP”
12 END

13

Line 9: Interface-clears GPIB bus.
Line 10: Specifies Spectrum Analyzer address, and sends device-clear.
Line 11: Sends "IP" command to for initialization.

There is a **RST’ command in another GPIB command for executing initialization. The R8T’ command is used to

execute initialization over a winder range. The usage of the *IP’ command is identical to the ‘INI’ command.

For general usage of INT and *RST, first initialize the Spectrum Analyzer device functions with the IP or INI command,
then use the program commands to set only the functions to be changed. This prevents the Spectrum Analyzer from being

controlled while unnecessary functions are set.

3-20
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3.4.2 Reading trace data (GPIB)

<Exampie 10> Performs the same operation as Exampie 3-1, using GPIB.

S S A O o ko b ot B o R o T AR e
2 ' GPIB control sample program 1
3 ' <<Read out Trace data>>
A T L L e e O 3
5 REM SINCLUDE: 'C : ¥AT-GPIB¥QBASIC¥QBDECL.BAS®
& DECLARE SUB gpiliberr (msg$)
7 +
8 spA% = 1° Set SPA GPIR address
9 1
g Initialize GPIB bus & MSBEOBA
11 CALL SendlIFC{{)
12 CALL DevClear (@, SPA%)
13 CALL Send{@®, Spa%, "Ip*, NLend)
14
15 ¢
16 CALL Send{@, SPA% "CF S@OMHZ", NLend)' Center fregunecy :50fMHz
17 CALL Send(®, SPA%, *SP 10MHZ", NLend)' Span fregunecy :10MHz
18 CALL Send(@®, SPA%, "TS", NLend) Take a sweep
19 ¢
200 DIM TRACE(5¢1;}: Define read data area
21 CALL Send(®, SPA%, "BIN 9", NLend}' Set read out data tyvpe to
ASCII
z2 ¢
23 FCR I = @ TO S¢¢° Repeat trace(d) to
rrace (509) : 501 points
24 CMDS = "XMAT" +~ STRS({I) + ",1°
2% CALL Send (@, SPa%, CMD3, NiLend)’ Query trace data
26
27 DATAS = SPACES (190)
28 CALL Receive(, SPA%, DATAS, NLend)' Read out trace data
25
30 TRACE(I) = VAL(DATAS)' Store readout data to trace
data area
31 ¢ Print out trace data
32 PRINT USING "Trace-A{#&#) ###4# 4#7; I; TRACE(I; /190
33 NEXT I
34
CL
36 END

Lines 11 1o 13: Initializes GPIB bus and the Spectrum Analyzer.

CALL Send() statements after line 13: Sends the Spectrum Analyzer commands.
Command termination code is specified toNLend (line-feed code, New-Line or LF).

CALL Receive( ) statements at line 28: Reads out trace data from the Spectrum Analyzer.

Termination code of the read data is specified to NLend.

Line 30: Converts the read character-string data to numeric data, and stores it at trace-data store area.
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APPENDIX A

TABLE OF SPECTRUM ANALYZER DEVICE
DEPENDENT INITIAL SETTINGS

Table A Device-Dependent Initial Settings (1/2)

Initia sefting data

Group Outline Control item
TRACE-AB | TRACE-TIME
Seiects the mode for setting EREQUENCY MODE START.STOP
a frequency band.
Sets the start frequency START FREQUENCY 10 MHz | e
Sets the center frequency CENTER FREQUENCY 1.505 GHz
Freguency Sets the stop frequency STOP FREQUENCY ] 2
Sets the frequency span FREQUENCY SPAN 299 GHz *( Hz
Sets th -
€18 the center- HEQUERCY S | ENTER FREQ STEP SIZE | 1 GHz
{ep size
Select Band BAND SELECT Bandl
Sets the reference tevel REFERENCE LEVEL - 10 ¢Bm
Set the reference level s REF LEVEL STEPSOZE | AUTO:1div
tep size
Level Sets the display line DISPLAY LINE OFF
Sets the display line level DISPLAY LINE LEVEL - 60 dBm
Selects the ABS or REL MARKER LEVEL A:ABS ABS
marker level ABS/REL B:ABS
Selects the display mode PISPLAY MODE TRACE-A
Selects the mode for TRACE STORAGE MODE | NORMAL NORMAL
processing a waveform
Number of traces averaged AVERAGE Neo. 8 times
Selects the detection mode DETECTION MODE PEAK SAMPLE
Sets the delay time DELAY TIME 1 e 0 sec
Sets the time span TIME SPAN s 100 msec
Display mode : e e
P Sets the active maker Whed | pp Ap_ a/B ACTIVE MKR | TRACE-A
display mode is trace A/B
Selecis the marker mode MARKER MODE NORMAL
Specifies the 2016 WAKET | 2ONE MAKER CENTER | 250 point 250 poiat
ifgf;ﬁ“ the zone-marker | E MAKER WIDTH | 51 point(1 div) *1 point
Search resotution SEARCH RESOLUTION 5dB
Search threshoid THRESHOLD OFF
Sets the sweep mode SWEEP MODE CONTINUOUS
S 218 S SWE , ~F1
k:,[(s)i]}}ﬁz)%z;:m sweep fenction GATE SWEEP OFF
Sets the gawe defay tire GATE DELAY 0 see
Sweep function | Sets the gate length FATE LENGTH 1 msec
Sets the trigger switch mode | TRIGGER SWITCH FREE RUN FREE RUN
Sets the trigger source TRIGGER SOURCE Wide IF Video
Selects the migger slope TRIGGER $LOPE RISE
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Table A Device-Dependent Initial Settings (2/2)

Initial setting data

Group Cutline Control itern
TRACE-A,B TRACE-TIME
w Sets the face Wille SWIh | TRACE WRITE SWITCH | ON oN
V .av?fonéi_
W g/Teadmy . :
Sets the race read sWitth | 1R ACE READ SWITCH | ON ON
Setects the mode for seting | RESOLUTION
the resolution bandwidth BANDWIDTH AUTO AUTO
Coupled Seieqtjs the mode for setiing | VIDEO BAND WIDTH AUTO AUTO
funiction the video bandwidth
Selects the mode for setting ;
the sweep time SWEEP TIME AUTO AUTO
Selects the mede for setting
the RE attenuator RF ATTENUATOR AUTO
Selects the item 1o be measured | MEAURE ITEM OFF
Selects the ocoupied frequency Mot initiaiized
pandwidth measurement method OBW MEASURE METHOD *RET: N%
Sets the occupied frequency Not initialized
bandwidth to N% OBWN% VALUE *RST: 99%
Sets the occupied frequency Not initialized
o X dB OBW XdB VALUE *RST: 25dB
Selects the adjacent channe} leakage | ADJ-CH MEASURE Not nitialized
power measurement Thethod METHOD *RST: RTOTAL POWER
Selects the adjacent channei leakage : Not initialized
power meastrement meikod ADI-CH GRAPH *RST: ON
: Not initialized
S CENT C N i
Selects the adjacent channe! | ADFACENT CH SELECT *RST: BOTH SIDES
Measure Sets the adjacent ADIACENT CH Not initialized
" separafion } SEPARATION] *RST: 12.5kHz
function
Sets the adjacent ADIACENT CH Not initialized
separation 2 SEPARATIONZ *RST: 250 kHz
Sets the adjacent channel ADJACENT CH Not mitialized
bandwidth BANDWIDTH *RST: 8.5 kHz

Sets the adjacent channel
center Hne display

ADJ-CH CENTER LINE

Not ipitzalized
*RST: ON

Sets the adjacent channel

ADJ-CH BAND LINE

Not imgdalized

band line display *RST: OFF
Selects the noise measurement | NOISE MEASURE Not initialized
method METHOD *RST: ABS
BURST POWER BURST POWER MEASURE 100 point
START POINT START POINT ‘P
BURST POWER BURST POWER MEASURE 400 voint
STOP POINT STOP POINT ypoi
Calibration Autormatical calibration CAL ON
CAL/ s . - Not initalized.
UNCAL Displays coaple failure UNCAL DISPLAY Initialized 10 ON at power-on,

Note: * In the above table, in place of the parameters not initialized by the INIT commuand or Prreset key. the initial settings
Gindicated by *RST) initialized by the *RST command aze listed. In place of the parameters not initialized by the *RST
command, the values at the shipment are Hsted.
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Anritsu Wiltron Company

885 Jarvig Drive, Morgan Hill, CA
95037-2809, U.SA

Phone: 408-776-8300

Fax: 408-778-1744

New Jersey Office

10 Kingsbridge Road Fairfield, NJ
07004, U.S.A

Phone; 201-227-8098

Fax: 201-575-0082

Anritsu Wiltron Eletronica Lida.
Praia de Botafage 440, Sala 2401

CEP 22050-040, Rie de Janeiro, RJ, Brazil

Phone: 021-286-3141
Fax: 021-b37-1456
Anritsu Wiltron Instruments Lid.

Unit 102, 215 Stafford Road Nepsan,
Ontaric K2 9C1, Canada

Fhone: 613-828-4080

Fax: 613-828-5400

Electronica 2000, S.A. de C.V,

Mexico. Mexico
Phone 05-662-8800/9988

Electronic Engineering S.A.

San Jos , Costa Rica
Phone: 2258793/2833758

HDM Elquitecnica Cia. Lida.

Quite, Ecuador
Phone: 02-464587

fota S.A.

Busnos Aires, Argentina
Phone: 01-432-8522/8459

Parker S.A.

Santiage, Chile

Phone: 02-231-8976/7147

Radiocom S.A.

Bogota, Colombia

Phone: 01-218-2054
Radiocomunicaciones cruz C.A.
Caracas, Venezuela

Phone: 02-7832322

Suministros Industriales, S.A.

Panama City, Panama
Phone: 64-260%, 69-2738

June 1997

Vernal S.A.

Montevideo. Uruguay
Phone: 02-820171/920301

Anritsu Wiltron AB

Botvid Center 145 84 Stockholm, Sweden
Phone: 46-853470700
Fax: 46-853470730

Anritsu Wiliron Denmark

Sohoj 11, DK-2690 Karlslunde, Denmark
Phone: 45-46155199
Fax; 45-481552089

Anritsu Wiltron GmbH

Grafenberger Allee 54-56, D-40237 D
sseldofr 1, Germany

Phone: 0211-679760
Fax: 0211-6833563

Anritsu Wiltron Lid.

Capability Green, L.uton, Bedfordshire
LUt 3L, United Kingdom

Phone: 1582-418853

Fax: 1582-31303

Anritsu Wiltron S.A.

g, avenue du Québec ZAC de
Couttaboeuf 919571 LES ULIS
CEDEX, France

Phone: 01-64 46 85 46

Fax: 01-64 461065

Anritsu Wiltron S.p.A.
Via Elio Vittorini, N.128, 00144 Roma

"Eur, italy

Phone: 08-50226866
Fax: 06-502242%

Anritsu Wiltron 5.p.A.
Milano Office

20041 Agrate Brianza (Mi), C.D.
Colleon], Via Paraceiso 14, ltaly
Phene: 039-68304 11

Fax: 039-63941%

C.N. Roed BV,
Rijgwiik, Netherlands
Phone: 0-70-389-6360

C.N. Rood 5.A/N.V.
Zellik, Beigium
Phone: (2-466-8198

ELSINCO GmbH

Breitenfurter Strafe 13
A-1120 Wien, Austria
Phone: ++43-1-815 04 00
Fax: ++43-1-815 07 00
e-mail: office @elsinco.co.at

ELSINCO Representation
Office Scfia

h.e. Strelbishie, str. Kotlenski Prohod,
bi.08/8/14

BG-1408 Sofia

Phone: ++358-2-85 81 245

Fax: ++359-2-05 81 698

e-mail: els @main.infotel.bg

ELSINCO Representation
Office Zagreb

Bozidara Magovca 185/11
HR-10010 Zagreb
Phone/Fax: ++385-1-68 09 14

ELSINCO Praha spol. s r.o.

Novodvorska 394

CZ-142 21 Praha 4-Branik

Phone: ++42-2-40 66 89, 478 24 53,
476 22 25 476 22 21, 476 2273
Fax: ++42-2-48 54 83

e-maii: elsincop @mbox.vol.cz

ELSINCO Budapest KFT

Pannodnia uica 8. IV/L
H-1136 Budapest

Phone: ++36-1-269 18 50
Fax: ++36-1-132 69 27
a-rmail; elsinco@datanei. hu

ELSINCO Polska Sp. z 0.0,

ul, Dziennikarska 6/1

P1-01-805 Warszawa

Phone: ++48-22-39 69 79, 35 45 48,
390 55 86, 32 60 96

Komertel: ++48-22-39 12 08 92
Fax: ++48-22-39 44 42

e-miail elsincow@bevy. hsn.com.pl

ELSINCO Slovensko, s.r.o.

Kudidkova 4

SK-844 15 Bratislava
Phone: ++42-7-784 165
Fax: ++42-7-784 454
e-mall: sros@elsinco,sk

G'Amundason H.F.

Reykjavik, lcaland
Phone: 01-687820

GMP S.A.

Lausanne, Switzerland
Phone: 021-6348181

www.valuetronics.cqpritsu Service and Sales offices




Horsens, Denmark
Phone: 75-611100

Anritsu Wiltron

Kappelitie 8, 02200 Espoo, Fintand
Phone: 0-5259-1880
Fax; 0-4522-344

Kostas Karayannis S.A.

Athens, Greece
Phone: 01-323-0303/7731

Omnitecnica

Amadora. Portugal
Phone: 01-4715517

Teleinstrument AS

Asker, Norway
Phone: 66-901180

Unitronics, S.A.

Madrid, Spain
Phone: 91-542 52 04

Wien Schall GesmbH

Wien, Austria
Phone: 1-81155-140

Aicatel Australia Ltd.

Sourth Melbourne, Australia
Phone; 03-824-6666

Alcatel Papua New Guinea Lid,
Port Moresby, Papua New Guinea
Phone: 675-256833

Anritsu Wiltron Pty Limited

Unit 3,170 Forster Road,

M. Waveriey, Victoria, 3149,
Australia

Phone; 61-3-9558-8177

Fax: 61-3-9558-8255

Anritsu Wiltron (Singapore)
Pte Ltd.

8, New Industrial Rd., #06-01/02,
Hoe Huat Industrial Building
Singapore 536199

Phone: §5-282-2400

Fax: 65-282-2533

Anritsu Wiltron Company Limited

Suite 812, 8/F., Chinachem Golden
Plaza, 77 Mody Road, Tsim Sha Tsul
Fast Kowloon,

Hong Kong

Phone; 2301-4980

Fax: 2301-3545

Associated Electric Trading Corp.

L.ahore, Pakigtan
Phone: 042-722-1716/7857

www.valyetroriesscom

Rooem No. 416, Beijing Fourtune
Building 5 Dong San Huan Bei-lu,
Chaoyang-qu Beljing 100004, China
Phone: 861-501-7551, 7552

Fax: 861-501-7553

Cha wei Electric Trading Co., Ltd.

Taipei, Taiwan
Phone: 02-561-2211

Chris Radiovision Lid.

Nicosia, Cyprus
Phone: 02-466121

Etecsa CC

Midrand, South Africa

Phone: 11-315-1386

Giza Systems Engineering Co,

Calro, Egypt
Phone: 02-3490140

Han-ll Commerce & Company

Seoul, Korea
Phone: 02-783-6301

infotechs Lid.

Colombo, SriLanka
Phene: 01-580088/500817

Inter Milendislik
Danismaniik ve Ticaret A.S,

Istanbul, Turkay
Phone: 216-349 9400

Meera Agencies (P) Lid,

New Delhi, India
Phone: 685-3228/3959

Mercantile Information
Telecommunication
Technology Est.

Abu Dhabi, UAE.
Phone: 2-768909

National Projects and
Technology Co. Lic

Wadi Kabir, Sultante of Oman
Phone; 791704

New Delhi Liasison Office

Room No, 508, Prakash Deep 7,
Toistoy Marg, New Delhi-110001, India
Phone: 011-3319133

Fax: 011-3713948

O'Connot's Engineering
and Trading (Malaysia} Bhd

Selangor, Malaysia
Phone: 03-757-2828

O‘Connor's Singapore Pte Ltd.

Singapore
Phone: 473-7944

Beijing Liaison Office

Hong Kong
Phone: 507-0222

Scollay Holding Lid.

Waellington, New Zealand
Phone: 04-4-722-961

P & P Telecom Co., Lid.

Bangkok, Thailand
Phone: 02-271-2387/0057

P.T. Subur Sakti Putera

Jakarta, Indonesia
Phone: 021-3858361

Rajab & Silsilah & Co.

Jeddah, Saudi Arabia
Phone: 2-6510006

Salritsu International Trading
Corporation

Metro Manila, Philippines
Phone: 832-8150946/8938938

Uto Trading Company

Seoul, Korea
Phone: 02-765-1800/1801

Anritsu Wiltron Corporation

Room No. 801 Daeo Bldg., 26-5,
Yeocido-Dong, Young Deung Po-Ku,
Seoul, Korea

Phone: 2-782-7151-8

Fax: 2-782-4580

Head Office

5-10-27, Minamiazabu, Minato-ku,
Tokyo 108

Phone! 03-34468-1111

Fax: 03-3442-0235

Atsugi Factory

1800, Onna, Atsugi-si, Kanagawa 243
Phone: 0462-23-1111
Fax: D462-25-8379

Koriyama Factory

301, Dooba, Aza, Korlyama-shi,
Fukushima 963

Phone: 0248-56-2112

Fax: 0249-56-2299

Osaka (Anritsu Technics)

1-10-31, Mikunihonmachi,
Yodogawa-ku, Osaka 532
Phoene: 06-381-0697

Fax: 06-391-1748

June 1987

Schmidt Telecom




