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Qualititszertifikat

Sehr geehrter Kunde,

Sie haben sich fir den Kauf eines
Rohde&Schwarz-Produktes  ent
schieden. Hiermit erhalten Sie ein
nach modernsten Fertigungsme-
thoden hergestelltes Produkt. Es
wurde nach den Regeln unseres
Qualitéitssicherungssystems  ent-
wickelt, gefertigt und gepriift. Das
Rohde & Schwarz-Qualitétssiche-
rungssystem ist nach=450 9001
zertifiziert. -
Sollten Sie trotzdem bei der Erst-
inbetriebnahme AnlaB zu einer
Beanstandung haben, senden Sie
bitte das riickseitige Fax-Formular
ausgefiillt zuriick. Beauftragen Sie
bei Bedarf die ndchsiegende
Rohde&Schwarz-Servicestelle mit
der Reparaiur,

% REG.NR. 1954-62 .

LR L

Certificate of quality

Dear Customer,

You have decided to buy o
Rohde&Schwarz product. You
are thus assured of receiving a
product that is manufachured
using the most modern methods
available. This product was de-
veloped, manufactured and tested
in compliance with our quality as-
surance standards. The Rohde&
Schwarz quality assurance system
is cerfified according to ISO
2001.

Should you nevertheless have cau-
se for a complaint after putting
your product into operafion for
the first ime, please fill in the Fax
form on the back and relurn it to
us. If the need arises, request your
nearest Rohde&Schwarz service
center to carry out the repair.

&

Certificat de qualité

et
Cher client, w
Vous avez choisi d'acheter un
produit Rohde&Schwarz. Vous
disposez donc d'un produit fabri-
qué d'aprés les méthodes les plus
avancées. le développement, la
fabrication et les tests respectent
nos normes d‘assurance-qualité.
le systtme d’assurance-qualité
de Rohde&Schwarz a été homo-
logué confognément & la norme
ISO 9001. -~
Si, malgré cela, vous avez des
réclamations lors de sa premiére
mise en marche, nous vous prions
de bien vouloir remplir le formu-
laire de télécopie au verso et de
nous le retourner. Le cas échéant,
confacter le point de service
aprésvente Rohde&Schwarz le
plus proche pour qu'il effectue la
réparation.

ROHDE&SCHWARZ
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ROHDE&SCHWARZ

EC Certificate of Conformity

(to EMC Qrrective 89/336/EEC)

This is to certify that

EMI Test Receiver o

A

ESHS 10

1004.0401.10 !

<

. (equipment, type.designation). ..

!y
|

complies with the provisions of the Directive of the Council of the European
Communities on the approximation of the laws of the Member States relating to
electromagnetic compatibility (EMC Directive 89/336/EEC).

This declaration of conformity of the European Communities is the result of an
examination carried outby the Quality Assurance Department of ROHDE & SCHWARZ
in accordance with Ellropean Standards EN 50081-1 and EN 50082-1, as laid down in
Article 10 of the Directive.

ROHDE & SCHWARZ
GmbH & Co. KG
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ROHDE &SCHWARZ

Instruments
Division
-.=7. User Report
Product: Serial Na.: Firmware/software version:
Your Name: Date:
Your Firm: ) Phone
Address: Fax-
Contents of Report
D New Application E] Suggestion for Imprave- D Measurement Error or
(5olution Request) mentin Instrument Usage Hardware Malfunction
D Firmware or D Correction of Operating
Software Error or Service Manual
in case of error: Is the error reproducible? D yes D na
Severity Lavel: |:] serious C] normal D low

Problem Description:
{Give as detailed information as required for duplicating the problem) o

-

Encl(s).: Oraft of System Configuration, Measurement Results, Hard Copies
Remedy(ies), Interim Solution, Warkaround

,\, B T e B T M TN PP T DR T BT

5 The user report is to be r.ompleted by the R&S Sales & Support Engmeer i

e e PR, D) ol qepa g s AL BTN Y el SR - R SR Y i

R&S Sales & Support Office:
R&S Sales & Support Engineer:
Send a copy to R&S Munich, Product Marketing, for R&S use only

Date of reply to user:

www.valuetronicscom— 1007 3230
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Supplement to the Data Sheet ESHS 10 /20 /30

Al though specified otherwise in the Data Sheet {see values for the IF bandwidths), the
3-dB bandwidth of the 200-Hz filter is 150 Hz + 20 %,

"

) 1004.2393 A E-11
www.valuetronics.com
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2 Preparations for Use

2.1 Putting into Operation

2.11  Setting up the Receiver

it an angled power piug (R&S-stock na. DS0086.4400) and retractable supporting feet at the rear of
the instrument are used, the receiver can be operated in any position,

Itis however recommended to operate the receiver in horizontal position for the following reasons:
¢ The analog instrument achieves its highest degree of accuracy in this pasition.

® The LC-displays can be optimally read when seen obliquely from above; thus the best contrast can
be achieved in this position.

® The temperature within the receiver is the lowest in this position, as convection through the
perforations in the top and bottom cover is optimal.

For measurements carried out on the test bench, it is recommended to fold out the retractable feet at
the bottom of the instrument.

Note: To ensure proper operation of the receiver, note the following:
e Do not cover the ventilation openings!
e Ambient temperature -10to +55°C

® Avoid moisture condensation. If it however occurs, the instrument must be wiged dry
before switching-on. -

Ty
’

2.1.2  Rackmounting -

!
The receiver can be mounted into 19"-racks with the help of the’rack adapter, type ZZA-95 {order no.
0369.4911.00) in accordance with the mounting instructions supplied. Since the ESHS is not provided
with a fan, it is recommended to provide for forced ventilation in the rack.

Naote: As the power switch is situated at the rear of the instrument, an all-pole mains
disconnection must be near at hand for safety reasons when the receiver is mounted into
the rack.

~=.. - -

2.1.3  PowerSupply

The receiver can be supplied either from the mains, an inserted internal battery or an external batiery.

2.1.3.1 Mains Operation

The ESHS operates on A.C. supply voltages of 100V, 120V and 240V +10% and 230V + &/-10 % and
frequencies of 47 to 420 Hz.

www.valuetidtifé's‘com 2.1 E-3



Prior to initial switch-on, check whether the ESHS is set to the correct supply valtage. If this is not the
case, it must be setin the following way:

» Remove the power supply cable.

» Lever out and withdraw the cover from the voltage selector

oenomemme "

accessories supplied).
- A fuse IEC 127 T2.5L, is required for 100t0 120 V,
afuselEC127T 1.6 Lfor 23010240 V.

s [ (rear panel of instrument) using a screwdriver.

® it

L » Take the fuse out of the fuse holder.
120 a5
-

g Z\d = w » Insert the fuse that has the necessary value (part of the

o+? ==
o g
g 3
=i

Jn

» Insert the voltage selector such that the white arrow on the
fuse holder points ta the desired voltage.

el

Fig.2-1  Voltage Selector

2.1.3.2 Operation with Internal Battery

The ESHS can be operated on two 6-V-, 10-Ah-lead-acid batteries, which are fitted into the instrument
{cf. Recommended Accessories). In mains operation {standby mode or the instrument is switched an),
the batteries are charged. They also have the function of a buffer in the case of a mains failure. :-'_';
Fitting the batteries:

» Unscrew 4 Philips screws of the rear panel feet and withdraw the |atter. .

» Remove upper and lower instrument cover backwards.

b et ’

» Putthe receiver an its top (RF-cabling paints to the top).

(1 Py i

Héri
W2 [hl)
E
|
|
W2 Irt)
'
b

Fig.2-2  Fitting the batteries

www.valueirqnics.com 22 i



» Loosen the 4 screws (1) of the cover of the battery holder {two screws at the sides of the frame,
two screws of the battery box). .

» Remove the cover of the battery holder,

» Fit the batteries according to the mounting instructions given on the cover (Pay attention to the
poling)

» Putthe cover again on the battery holder and fix it using screws.
» Connect the cables to the batteries (cf. fig. 2-1).

» Check whether a suitable battery fuse (F3) is inserted.
Battery fuse: IEC 127 T6.3L 250V

» Slip the top and bottom housing cover on the receiver from the rear side of the housing and
mount the rear panel feet by way of screwing.

The receiver can be expected to operate on internai batteries for more than two hours, if the batteries

are completely charged and the ambient temperature is > 25° C. If the battery voltage is less than

10.8 V, the receiver automatically switches off to avoid harmful overdischarging of the batteries.

ll:;':allcr)‘wing switch-off the STANDBY-LED on the front panel flashes to indicate that the batteries must
e charged.

LS

The discharge degree of the batteries can be checked on the display device by pressing the key
BATTERY (Fig. 3-1) . If the pointer is at the left end of the bold bar (dotted line in fig. 2-3), the battery
is almost exhausted. The instrument is near to switching-off. If the pointer is in the upper third of the
bar (dashed line in fig. 2-3}, the battery is completely charged. During charging the pointer is in the
range of the thin bar (dashed-dotted line in fig. 2-3; temperature-dependent end of charge of the

batteries). 2

LE¥EL

s

@ OPERATING

AANGE

BATTEARY
R BTG

Fig. 2-3  Charge of the batteries

Note: It is recommended to store the batteries in charged condition, if possiblezBatteries that are
stored must be recharged after about 12 months, if the average ambient temperature
is+20° C. The higher the temperatures, the shorter the period after which recharging is
necessary.

The batteries should be stored in dry environment, as moisture leads to conducting
compounds between the connecting poles and thus increases self-discharge.

If the batteries are permanently used at high temperatures, their service life is reduced.
Permanent capacity losses may arise. Continuous use at temeratures above +50° C should

therefore be avoided.

The display light and IEC bus are not switched off automatically when supplying the test
receiver from an internal battery. We recommend you to switch them off by way of special
functions 10 and 11 in order to increase the battery life.

www.valuetrenies.icom 23 E-3



2.1.3.3 Operation with External Battery

The instrument can be supplied from an external d.c. voltage source via the connector "BATTERY
11...33 V" situated at the rear of the instrument. Due to the wide voltage range it can be supplied
both from a 12-V-battery and a 24-V-battery. The battery connector required is contained in the
accessories supplied. The battery is connected to the instrument in the following way:

! 1 Instrument ground
2 2 +
3 3 free

(View of solder side)
Fig. 2-4

The receiver is protected against reverse voltage applied to the battery connector, i.e. a wrongly
connected supply will not lead to damages.

Substitute fuses for operation with external battery are contained in the accessories (IEC 127 T 6.3L
250 V).

If the A.C. supply is connected to the receiver at the same time, the latter is supplied only from this
supply. The external battery is then not charged. Battery back-up with external battery is possible, but
wheneveritis switchgd trom A.C. supply to external battery an instrument reset takes place.

During operation the external battery voltage can be continQously increased from 11 V to 33 V
without the instrument switching off. When however the voltage is increased to more than 15.5V or
decreased to under 14.5 V, an instrument reset occurs, which is due to the internal switch-over of the
switching power supply from 24-V-operation to 12-V-operation. When the receiver is supplied from a
12-V- or 24-V- battery, this is not of importance as in this case the voltages stated above never opccur. If
the instrument is however operated on an external generator, this fact must be considered.

Note: The ESHS can only be switched on if the voltage at the battery connector is at least 12 V.
During operation, the voltage may be maximally reduced to 11 V. The reason for this is an,
internal switch-on hysteresis which prevents the instrument from being switched an and offs
continuously with an almost flat battery. in practice, this does not imply any restriction,’
since the open-circuit voltage of an intact 12-V battery is always at least 12 V .

7y
7

2.1.4 — Switching-on ,
a) A.C.supply operation:

25 » Connect the mains cable to the mains connector 26 (rear
pane! of instrument).

uos.: b Press rocker switch 25 (rear panel of instrument) to ON.

®a If the instrument is supplied from the mains, the LED
E = "=  STANDBY on the front panel flashes. It also indicates whetfer
) S:' = aninternal battery that may be availabie is being charged. -

E ; » Press the switch-on key.

S = The receiver is switched on and the LED ON on the front
!z panel flashes. When the power supply functions correctly,
ri _ 26 the LED “SUPPLY OK" at the rear panel of the instrument
il flashes. It also indicates that all internal voltages are within

the permissible range.

oA
R, e

Fig. 2-5
b) Operation with internal or external battery

www.vajdetranics.com 24 £-3



if the receiver is operated on internal or external battery (A.C. power supply is not connected), the
instrument is switched on using the ON STANDBY switch on the front panel (pos. 9, cf. fig. 3-1). The
power switch on the rear panel is without any meaning. If the instrument is switched on, the LED ON
flashes. If the voltage of the internal battery or the external supply is not sufficient for operation, the
LED STANDBY flashes and thus indicates that the battery must be charged.

Following switch-on the following text appears on the display DATA INPUT:

DATE INPUT

EMI TESY RECEIVER
ESHS 10

FERMWARE YER X.XX

Fig. 2-6  Display after switching on

The receiver is set to basic setting and shows the level applied to the RF input.

2.2 Function Test

The function test of the ESHS is carried outin the following stages:
® Automatic test when switching-on the receiver,
® Total calibration, which ensures correct operation when it has been successfully completed, and

® Setf-test, which checks all of the modules at significant points and indicates errors via display, once
itis called by the user. g

When switching-on the receiver all functions of the processor are initialized and thus simultaneously
checked and the test A/D-converter automatically adjusted.

‘y

- Following a successful initialization it is checked whether an external refarence is connected ta the
receiver. [f itis the case, the message Ext Ref ON is output o# 4he display and the note “Ext Ref” is
entered in the setup menu {cf. Section 3.2.4.2). In addition it is checked whether the |evel of the
external reference is sufficiently high for operation.

If the frequency of the external reference is not suitable, an interrupt (synthesizer interrupt)
automatically occurs. The latter causes the output of an error message (cf. section 4).

Information on the calibrations is given in section 3.2.3.12, self-tests and error messages are described
insection 4.

—
—— --
-

Cold Start:

Pressing the decimal point (in the numeric keypad) during switch-on sets all the functions of the ESHS
to their default status. The memory with battery back-up is ¢leared, i.e. all the stored settings, limit
lines and transducer factors get lost. An extensive computer hardware test is subsequently performed
in addition to the normal switch-on test. The message INICOLD is read out in the LEVEL display
during the test. If a computer hardware error not permitting further operation was detected, the
message ERRCPU is output in the DATA INPUT display. The message can only be deleted by switching
off and again on the ESHS.

After successful completion of the extended switch-on test, the receiver is set to its default status.

Note: After a "cold start” of the receiver {or when a new firmware has been loaded), a total
calibration is to be performed as the correction values were completely erased.

www.valuetirotfiésicom 25
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ST e

® 3 ify-digitdisplay of the level applied to
RF-input, resolution 0.1 dB

13 ]; ‘; dBiEY Units:
jLa=0 2= dBpV, dByA, dBm, dBRV/MHz, dBpA/MHzZ,
Tal:) b EOW NOISE dBuV/m, dBuV/m/MHz, dBpA/m,
E:Df ' £s LW DIST dBuA/m/MHz, dBpW
® Display of overload of the signal path
(OVERLOAD)

® Display of measurement mode (MOOE):
LOW NOISE and
LOW DIST (low-distartion) (sect. 3.2.3.3}

® Display of RF attenuation (RF ATT),
0t0 120dB (cf. section 3.2.3.2)

® Display of automatic operation
{AUTO) (cf. section 3.2.3.5)

® Display of lower limit of the scale span

(ZERO.SCALE DEFLECTION)
{cf. section 3.2.3.7)

Attenuation "
AUTO: RF-attenuation and MQDE are
! automatically adjusted to input
signal (cf. section 3.2.3.5)

== ATTENVATION ==— MANUAL: Switch-over of RE-attenuation:

AuTo manuaL MaDE Tincreasing by 10dB, | de-
JeEa e créasing by 10 dB (cf. section

3.23.2)

MODE: Switch-over of IF-attenuation
{LOW NOISE/LOW DISTORTION)
{cf. section 3.2.3.3)

f“s

® 7-digit display of receiver frequency
resolution 10 Hz, unitin MHz and kHz

P HrtrliEk-im (¢f. section 3.2.3.1)

Ll E _"*_1_ i ® Display of measuring time, t msto 100sin
. : . 1,2, 5-steps, (cf. section 3.2.3.10)

Mk AV HIEE '

10 tﬂa JIEIRE ® Indication of detector: AV, Pk, Pk/MHz

and QP, (cf. section 3.2.3.9)

® Indication of IF-bandwidths
200 Hz and 10 kHz {cf.section 3.2.3.8)

1004.0401.10 33 E-2
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[F BW DETECTOA
7

MEAS TIME

g
URgg | stepsize o srip
{
ﬁ N STANDAY
[ ] L ]
ANTENNA COOE
1004.0401.10

www.valuetronics.com

IFBW: Key for switching over IF-
kandwidth

DETECTOR: Key for switching over the
weighting (cf. sect. 3.2.3.9)

MEAS TIME: Key for activating input of
measuring time (cf. secion
3.2.3.10)

Frequency tuning knob
FREQ: key for input of frequency

STEPSIZE  input of tuning step size

STEP: Tuning in the step size entered in
g STEP SIZE

COARSE: Frequency tuning coarse
(100-kHz steps)

FINE: Frequency tuning fine
{10-Hz steps)

¢ Frequency isincreased by the step
size enterad in STEP SIZE

4 Frequency is reduced by the'step
size entered in STEP SIZE (cf. sec-
tion 3.2.3.1)

v

r,’,

On/Standby switch

Supply and code sacket for connecting active
and passive measuring transducers:

Qutput: +10V,-10V, max. 50 mA

Input: Coding forlevel display
{cf. section 3.2.5.1)
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ez

B 7 ARG il

RFINPUT

=30

1004.9401.10
www.valuetronics.com

Input keys:

MHz dB

sec % input key for the units MHz, dB,
seconds and % or for entries
without unit

kHz

ms: Input key for the units kHz and
milliseconds or for entries without
unit {cf. section 3.2.2)

Socket for connecting measuring earth

A

X

Numeric keypad

SAV (0 to 9): Storing of instrument settings
_{ct.section3.2.45) 7

RCL (0 tq,9): Calling of stored settings
" (cf. section 3.2.4.5)

CLR: Deleting the character last enter-
ed
0to9: Numeric input keypad
- Minus sign

Decimal point (cf. section 3.2.2)

RF-input, N-input socket, 50 Q, < 3V
{cf. section 3.2.1)
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15,

160
e
i I §
.
B RIS 7=l
AF OUTPUT

O

1004.0401.10
www.valuetronics.com

3.9

Rotary knob for setting the volume.
{cf. section 3.2.3.11)

A3: Indicates when AM-demodulation is
switched on

AQ: Indicates when AQ-demodulationis
switched on

Keay for switching-over the mode of
démodulation
(cf. section 3.2.3.11)

- ’:‘;& .t

o5b

CAL: Initiating calibration process
short key depressiory—» short CAL
long key depression - total CAL
(cf. section 3.2.3.12)

ON/OFF-switch for preamplifier
(cf. section 3.2.3.4)

f‘,’

PREAMP:

SPEC FUNC: Calling the special function menu
(cf. section 3.2.3.13)

AF-autput connector (JK 34)
with break contact for loudspeaker;
R, = 10Q; P> 100 mW

E-2
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SAQ REM

LOCAL

OPTIONS

P2
RUN/ - T

1004.0401.10
www.valuetronics.com

Editing function of display DATA INPUT:

EXIT:

INSERT:

DELETE:

in

Exiting the current menu (cf.

section 3.2.4.1)

Inserting in already existing lists

(¢f. section 3.2.4.1)

Deleting input lines or -characters

{cf. section 3.2.4.1)

: The cursor moves to the right or to the

next submenu, {cf. section 3.2.4.1)

: The cursor moves to the left or ane menu

back, (cf. section 3.2.4.1}

3.2.4)

: The cursor moves ane line up (cf. section

: The cursor moves ane line down (cf.

section 3.2.4,1}

SRQ: LED indicates service request present
at IEC-bus (cf. section 3.3) f-:;

REM:  LED forindicating remote control of
ESHS {cf. section 3.3)

LOCAL: Key for switching from remate con-

trol to manual operation (cf. section

*3.3)

SCAN:

LIMITS:

OPTIONS:

RUN/STOP:

Calling the menu for input of
scan data sets
(cf. section 3.2.8-1.1)

Calling the menu forinput of
limit lines {cf. section 3.2.4.3.2)

Calling the menu far input of

special measurements and com-

plex procedures
{cf. section 3.2.4.3.3)

Key for starting or stopping a
frequency scan
(cf.section3.2.4.3. 4)

E-2
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2z

TSR STATE SETUP: Calling the menu for the instru-
% ment default settings
e (cf. section 3.2.4. 2.1)
B TRANSD:  Calling the menu for input of
; transducer factors
{cf. section 3.2.4.2.2)
B SELFTEST: Calling the menu for instrument
% self-test {cf. section 3.2.4.2.3)
23 ]
PRINT: Selecting printer output
(cf.section3.2.4.4.3)
R PLOT: Selecting plotter output
1l _ (cf. section 3.2.4.4.4)
" mme TITLE: Calling the menus for input of
s' headers for printer or piotter -7,
5 output (cf. section 3.2.4.4.2) "%
SETTING:  Calling the menu for presetting
the instrument for output,
- — (cf.section3.2.44.1)  ”
’ 1
24
000 0TRO0Q00C0 Internal loudspeaker, which is switehed off
0000000000000 when a connector is inserted into the socket
0COQQQ0000000 AF OUTPUT.
1004.0401.10 3.13 E-2
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Fig. 3-2 Rear panel view
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3.1.2 Rear View

QN
OFF
26
@
120
B L
]
m
m
_®
2? St S
FI:EC127 TR IL
28

BATT 11..33Vv

&

1004.0401.10
www.valuetronics.com

Power switch

Power input with integrated voltage selector
and power fuse (cf. section 2.1.3.1)

3

] /
Fuse for external battery,
F2: IEC127T76,3L 250V
{cf. section 2.1.3.3)
Input for an external battery 11to 33V,
3-pole special connector; {cf. section 2.1.3.2)
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USER INTERFACE o . . .
User interface with various inputs and

OO outputs, 25-pole female connector
(cf. section 3.2.6.5)

PRNTELINTERFACE Parallel interface for connecting a printer, 15-
pole female connector (cf. section 3.2.6.6)
O O
14,7 MMz
ouTPUT BNC-socket for output of the 1st IF (74.7 MHz)
2 for connecting a panoramic monitor .,
@ {cf. section 3.2.6.6) <
i
I K
[ ,’
Voo NE o Yo [ MRS = i S s e
EXT AF
iy BNC-socket for connecting an external
@ reference, 5 or 10 MHz (cf. section 3.2.6.4)
= . -
80 kHz
OUTRY BNC-socket for output of the 2nd IF {80 kHz)
('o) {cf. section 3.2.6.2)
1004.0401.10 3.17 E-3
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VIDED
OUTPUT

3
’ 367
Lecazsd>
o=

SUPPLY OK

1004.0401.10
www.valuetronics.com

BNC-output socket for the demodulated IF-
signal (envelope) (¢f. section 3.2.6.3)

Connection for external keyboard
(cf. section 3.2.6.8)

IEC-bus interface, 25-pole female connector
{cf.section 3.2.6.7)

et
]
P

LED flashes when all the internal suppiy
voltages of the power suppiy are correct.

3.19 )
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3.2 Manual Operation

Manual operation of Test Receiver ESHS 10 can be divided into two groups: operation of the receiver
functions and that af the menus calling complex measurement runs.
The receiver functions are:

¢ frequencyinput,

® selecting attenuation (RF-attenuation and IF-attenuation),

® selecting !F-bandwidth,

® selecting weighting mode (detectar),

® selecting measuring time,

® selecting operating range,

¢ selecting AF-demadulation,

® testing the internal battery,

® level indication (analog and digital),

® calibration of receiver,

® switching-on of pre-amplifier and

use of the various special functions.

The menusinclude:

® selecting the receiver configuration,

® use of transducer factors (transducer), i
® setting and performing frequency scans, ﬂ{

® inputof limit lines,

-

® carrying out special measurements (OPTIONS) during frequency scan,

® output of measurement results on printer or plotter, P
'
® input of headers for printer- or plotter autputs, ‘

® setting the printer or plotter configuration and

® carrying out the self-test,

3.21 Connecting the Voltage to be Measured -

The voltage to be measured is connected to the RF INPUT via a 50-Q-coaxial cable. The input resistance
of the receiver is 50 Q. The ESHS measures sinusoidal and pulse voltages within the frequency range of
9 kHz to 30 MHz. The total voltage of all signals that may be applied to the input sacket of the receiver
without causing any permanent damage depends on RF-attenuation (cf, Specifications).

3.2.1.1 Sinusoidal Signals

With an RF-attenuation of 0 dB the RMS value of the total voltage applied to the RF-input may not
exceed 3 V at 50 Q. For RF-attenuations = 10 dB the total voltage may not be more than max. 7 V.

\;\'lww.va’l’t!‘i-:-trdnics.com 320 E4



3.2.1.2 Pulse Signals

With an RF-attenuation of 0 dB the pulse spectral density must nat exceed 96 dBuV/MHz at 50 Q. As
described in section 3.2.3.5 (autorange operation), after switch-on of the receiver, RF-attenuation is
more than 10 dB, if attenuation is set automatically. If, however, automatic operation was switched
on with an RF attenuation of 0 dB, this value is also used in autorange operation. Manual setting of
RF-attenuation prevents that an RF-attenuation of 0 dB is activated during autorange operation.

With an RF-attenuation > 0 dB the max. permissible pulse energy at 50 Q is 100 mWs. This means in
practice that the attenuator cannot be destroyed by pulses resulting from phase switch-over of the
artificial networks ESH2-25 and ESH3-Z5.

The input attenuator, pre-amplifier, preselection filter or input mixer may be destroyed, if these

values are exceeded. This can be avoided by connecting a power attenuator pad ahead of these
components,

3.2.2  Inputof Numeric Values

The numeric keypad DATA (pos. 13, ¢f. fig. 3-1) and the unlt field ENTER (pos.77) are used for the input
of figures both in the receiver part and menu part.

PR}

The keys SAV* and RCL that serve to save and call instrument settings are dealt with in section 3.2.4.5.
Numeric values are input in accordance with the following flowchart: :

Startotinput

ol
xr
Y Press a key that allows the input of numerals. ¥
| | The former value in the input field 1s replaced
by zero. ”
7%
1
y
[
== e l 1
CLR deletes the numeral last entered. If there are no
CLR | mumerais {because they have not been entered or
Y already deleted), input is stopped and the tormer
4 4 value appears in the input field
X |Numeral, .0 to 8 Enter numeral (0 to 9.5 always permitted, - and . may be
ignored) .
ST 1 - -

¥

ENTER Input is terminated by entering the desired unit. The value 1s

{MHz, kHz, d8, adopted. If no new value was entered, the original one 15

sec, ms, %) adapted.

End of input
Fig. 3-3 Flowchart for the input of numeric values
1004.0401.10 3.21 E-4
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3.2.3  Operation of the Receiver Functions

3.2.3.1 Setting the Receiver Frequency

The frequency of the receiver can be entered using the rotary knob, the upward/downward keys or via
the numeric keypad (13) after having pressed the FREQ key. When setting frequency with rotary knob,
frequency increment or decrement is selected using the functions STEP, COARSE and FINE.

3.2.3.1.1 NumericInput of Frequency

The desired receiver frequency in the range of 9 kHz to 30 MHz can be entered directly using the FREQ
key in the keypad FREQUENCY VARIATION. Following the activation of the FREQ key, the current
receiver frequency, which is shown in the display FREQUENCY, is cleared and a new one can be
entered as described in section 3.2.2.

3.2.3.1.2 Frequency Setting using the Rotary Knob

The rotary knob in keypad FREQUENCY VARIATION serves only for varying the frequency.
Independently of any other selected function, the frequency can always be tuned using this knob.

The step size of frequency tuning can be selected using the keys STEP, COARSE, FINE and LOCK. The
step size selected is indicated by an LED next to the corresponding key. Tuning is perfoermed in the step
sizes given in the following table:

Table 3-1: )
Tuning in Position Step Size
.

COARSE 10 kHz %

FINE 10 Hz

LOCK Ratary knob is blocked i

STEP 0 Hz to 30 MHz !

{cf. section 3.2.3.1.4)

When the rotary knob is turned slowly, every step between detent positions corresponds to a
frequency step. To allow for comfortable tuning of the receiver over relatively wide frequency ranges,
tuning is additionally accelerated when the knob is turned more quickly.

e
—
ma—
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3.2.3.1.3 Frequency Tuning using the | and t keys

If signals in known frequency steps are to be measured, it is useful to step through the receiver
frequency in their distance. This is for example the case with harmonics of the line frequency of
monitors. For this purpose the ¢and tkeys are provided in the keypad FREQUENCY VARIATION.
Frequency is changed in the step sizes entered with the help of STEP SIZE (cf. section 3.2.3.1.4) using
these keys. In addition the receiver frequency can be fine-tuned using the ratary knob in position FINE,
when for exampie the maximum of a harmonic wave is to be determined in the case of a source that is
not frequency-stable. Fine-tuning is taken into account when changing the frequency the next time
using the  and 1 keys, i.e. the receiver proceeds taking the new frequency as basis.

3.2.3.1.4 Input of Tuning Step Size

Any step size for tuning the receiver frequency can be input using the STEP SIZE key in the keypad
FREQUENCY VARIATION. The defined step size is used when tuning the frequency with the
+ and 1 keys or with the tuning knob in the step size setting STEP.

Operation:

Stepsize is entered as follows:

» Press STEP SIZE key,

D

The frequency in the display FREQUENCY
disappears and instead the step size
currently set is indicated with the additional
remark STEP,

When entering a figure the former step size
is na longer displayed and the figure is
shown in the display (input cf. section.3.2.2)

After termination of input, the receiver frequency is shown again in the display FREQUENCY.

Note: When changing the receiver frequency while exceeding the filter limit the pre-selection
filters are also switched aver. As a resuft of the internal switching processes short-term
increase of analog meter display may occur especially in the case of indicating modes Pk
{peak value), PkiMHz (peak value relating to 1 MHz bandwidth) and QP (quasi-peak). This
applies to the following frequencies:

150 kHz,

4.05 MHz,
12.8 MHz and
21.55 MHz.

The value indicated by the LC-display and read out via the IEC-bus is, however, always
correct, as the switching processes are considered during measurement.

1004.0401.10 3.23 E-4
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3.2.3.2 Selecting RF Attenuation (ATTENUATION)

Attenuation of the RF input divider can be set in 10-dB steps in the range of 0 to 120 dB. The first two
10-dB-attenuator pads consist of pulse-resistant carbon-film resistors, thus preventing the attenuator
of being damaged due to high puises as they may occur, for example, during phase switch-over of
artificial networks. The test receiver may have somewhat less accuracy in the 0-dB position as a result
of the higher input reflection coefficient (VSWR < 2). In the case of quasi-peak measurements in ac-
cordance with CISPR 16, minimum attenuation of 10 dB must therefore be switched on (VSWR < 1.2).

Operation:

RF-attenuation is increased or decreased in 10-dB steps using the +and T keys in the ATTENUATION
keypad. When pressing the respective key for a longer time {> 1 s) the repetition functian is switched
on, i.e. attenuation is stepwise switched.

ZEROQ SCALE
DEFLECTION

o

e’

Decreasing Increasing
RF attenuation RF attenuation ¢

The RF attenuation selected is shown in the LEVEL display.

-

3.2.3.3 Selecting the Operating Mode (MODE)

The ESHS provides the operating modes LOW NOISE {low-noise measurement) and LOW DISTORTION
{low-distortion measurement}. When measuring in the latter mode IF gain of the receiver is set such
that the noise indication-ealways below the beginning of the meter scale {ZERO SCALE DEFLECTION)
or when measuring with gf2amplifier itis set such that it is in proximity to zero scale deflectron of the
instrument. The set IF gain depends on the indicating mode and the IF bandwidth. In the mode LOW
NOISE, IF gain is 10 dB less, i.e. the signal-to-noise ratio for signals in the valid indication range is 10 dB
higher than in the operating mode LOW DISTORTION,

LOW DISTORTION should be used for small signals in the presence of high interference signals or when
measuring broadband interference in the indicating modes Pk/MHz and Quasi-peak with low pulse
frequency. To obtain the same deflection at the instrument as in the operating mode LOW NOISE, RF
attenuation must be selected 10 dB higher. Signals that are 10 dB lower are applied to the input mixer,
which is thus less loaded.

For uncritical measurements the setting LOW NOISE is to be preferred as a higher degree of accuracy
can be expected due to the higher signai-to-noise ratio.
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Operation:

LEYEL

ZERQ SCALE
OEFLECTION — ATTENUATION

Toggle key LOW NOISEAOW DISTORTION
]

The set mode is shown in the LEVEL display.

3.2.3.4 Operation with Preamplifier (PREAMP)

The preampiifier of the ESHS is between preselector and first mixer. It reduces the noise figure of the
receiver from typically 10.5 dB to typ. 7 dB. Due to its high loading capability the preamplifier itself
does not affect the dynamic range of the receiver. However, with pre-amplifier the level at the first
mixer is 10 dB higher. Therefore total loading capability is reduced by about 10 dB.

As a result the dynamic range is reduced by approx. 6 d8 (4 d8 less noise and a maximum level that is
reduced by 10 dB) when carrying out quasi-peak or broadband interference measurements.

It is recommended to use the preamplifier when signals in proximity of the inherent noise, of the
receiver are to be measured or when, in the case of medium-range levels, the measurement ermr is to
be reduced with the help of a higher signal-to noise ratio.

Operation: a

o

/
Y

A » Press PREAMP key. The state of the
preamplifier is switched over, The LED
spEc flashes when the preamplifieris
sl 1 | switched on.

W
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3.2.3.5 Automatic Setting of Attenuation (Autorange Operation)

With automatic operation the receiver sets RF attenuation and operating mode (MODE) such that the
level applied to the RF input is always within the valid operating range. After switching on of the
receiver 10 dB of RF attenuation at least are always switched on. This serves to protect the input mixer
and preamplifier against levels inadvertently applied too high. 0 dB of RF attenuation is only used in
automatic operation, if it is switched on when activating automatic operation. The following criteria
are of importance for setting eptimal attenuation:

® the overioad indications at the positions critical in the receiving path,

® the peak value at the output of the envelope demodulator and

® the measured value in the set indicating made (DETECTOR).

Settings in keeping with these criteria make sure that levels measured in autorange operation are

valid in any case and not invatidated by overloading in a receiver stage.

Hysteresis for changing over attenuation at the lower end of the operating range prevents continuous
switching on and off of attenuation due to varying input lavels .

Operation:

IERO SCALE

DEFLECTION e—— ATTENUATION e 7

I Switch for automatic operation. g ’

. Automatic operation 15 indicated by inverse display of the

word AUTO 1n the LEVEL display.

Automatic operation can be switched off by
® pressing the AUTO key or

® manual switching of a&enuator -

———
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3.2.3.6 Selecting the Operating Range (OPERATING RANGE)

The ESHS offers the operating ranges 30 dB and 60 dB. In both ranges the analog indication is dB-
linear, i.e. the indication valtage is indicated logarithmically.

The 30-dB range offers the advantage of a higher resolution on the analog instrument.

Recording of strongly varying signals without attenuation switch-over is facilitated in the 60-dB
operating range. The step size of the level switch in automatic operation is thus larger than in the 30-
dB range. The relation between step size of attenuation and operating range is shown in the
following tabie;

Table 3-2
Operating Range Attenuation Step
30d8 10d8
&0 dR 30 dB

. In the 60-dB range measuring speed during a frequency scan is higher, if there is a strongly varying
i spectrum and therefore the attenuator need not be switched over so often as in the 30-dB range. In
addition signal-to-noise ratia is increased in the upper half of the operating range.

Note: Although the nominal operating ranges are specified only with 30 or 60 dB, it is possible to
measure to the noise limit with only slightty reduced accuracy at ambient temperatures of
between +15°Cand + 30 ° C. This means that, e.g in the 60-dB range, lndlcatloms linear
up to 10 dB below the beginning of the range (= 70-dB range). .-

Operation: :

.

LEVEL Y

30 48

8048

EERY - Switching aver of operating range.
The set operating range is indicated by the LED

situated at the respective instrument scale.
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3.2.3.7 LlevelIndication

The measured level is displayed both by the analog meter {(2) and digitally in the display LEVEL (4).

3.2.3.7.1 Digital Level Indication

Compared to analog indication, digital level indication has the advantage of being more accurate
since the correction values for the linearity of the rectifier and that of the logarithmic amplifier which
are both determined during total calibration are part of the value displayed. Resolution of the digital
display is 0.1 dB in a range of -200 to +200 dB. If indication exceeds the value 200 due to the
theoretically possible selection of a transducer of up to * 200 dB, the leve! i output with a resalution
of 1 dB on the LEVEL display. The unit of the measured quantity is also indicated. The basic unit of the
indication is dBpV. Other units can be selected by coding the connector ANTENNA CODE (cf. section
3.2.5.1), entering a transducer factor (cf. section 3.2.4.2.2) or by way of special functions {cf. section
3.3.2.3.13). The following units are possible:

Table 3-3
deuv Voltage applied to 50 Q at RF-input of recerver
dBua For current measurement, settabie by coding connector ANTENNA CODE or by the unit of
the transducer factor.
dBpv/m Electrical fieldstrength, settable by coding connector ANTENNA CODE or by the unit of the
transducer factor.
dBpA/m Magnetic fieldstrength, settable by the umit of the transducer factor. y
dBpuvV/iMHz Spectral pulse voltage density, switched on in indicating mode Pk/MHz, ;"
dBuA/MHzZ Spectral pulse current density, settable by coding connectar ANTENNA CODE or by the

umt of the transducer factor in indicating mode Pk/MHz 7

L

dBpV/m/MHz | Spectral pulse density of the electrical heldstrength, settable by coding connectar
ANTENNA CODE or by the unit of the transducer factor in indicating rhpde Pk/MHz

T
dBpA/m/MHz | Spectral puise density of the magnetic field strength, setrable by the unit of the transducer
factor in indicating mode Pk/MHz '

dBpW Pawer in dB relating to 1 picowatt, settable by the unit of the transducer factor

dAm Powern dB relating to 1 milhwatt, settable by way of special function 20
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3.2.3.7.2 Analog Level Indication

The level of analog indication is the result of adding the value for ZERO SCALE DEFLECTION in display
LEVEL to that of the meter display in the selected operating range.

Zero scale deflection is indicated in 10 dB steps so that the addition can be performed without using
any further means.

BATTERY

SR

Measured value: 14dB + 20dB = BAHBpV

The unit of the digital measured value is also valid for indication on the analog meter.

Non-decadic transducer factors or the pseudo unit dBm, too are correctly taken into account with
analog indication. In this case the compiete tens digit is added to zero scale deflection whereas the
one digit and the digit after the comma are added internally to the instrument voltage by way of a
digitalfanalog converter. The operating range of the instrument is thus usually shifted, éither to
higher or to lower values {max. 6 dB). For this purpose, the 30- and 60-dB scale is extended by & dB at
the upper and lower end of the scale respectively. To ensure that the user detects exceedings of the

operating range (higher or lower), a red LED flashes at the upper or lower end of the scale,
r

-

3.2.3.7.3 Overload of Receiver

Although analog level indication is within the valid range, the receiver may be overloaded. This is, e.qg.
the case when a relatively weak signal is within the measuring bandwidth, however a strong signal 15
present outside the range. This strong signal may overload the stages before the IF-filter. For this
reason in the ESHS, the level is monitored at this critical positions. if a stage in the signal path is
overloaded, the user will be informed about this by the message OVERLOAD on the LEVEL display.

e
i 5

LEVEL -

To guarantee correct measurement RF-attenuation must be switched on additionally until OVERLOAD
display disappears. In autorange operation, attenuation is automatically set such that no overload

occurs.
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3.2.3.8 Selecting IF Bandwidth (IF BW)

Selection of IF bandwidth depends on the bandwidth of the signal to be received and the required
adjacent channel suppression. If great demands on sensitivity are made and with unmodulated signals
and signals with narrow modulation bandwidth, the 200-Hz bandwidth is preferably used. The 10-kHz
bandwidth is however recommended for measurements of broadband signals, such as pulse signals or
AM broadcasting signals. With receiving frequencies of under 30 kHz, the 200-Hz bandwidth is always
recommended for use since the oscillator for first conversion is not suppressed sufficiently with the 10-
kHz bandwidth and thus the sensitivity of the receiver is considerably reduced.

The 200-Hz bandwidth meets the tolerance for the bandwidth of band A (9 kHz to 150 kHz) specified
in CISPR 16 or VDE 0876.
Due to the narrow specification of a 6 dB-drop, the 10-kHz bandwidth meets the requirements of

CISPR 16, band B (150 kHz to 30 MHz) and VDE 0876 as well as of various military standards that
require tolerances of 10 % for a 10-kHz measurement bandwidth.

Both filters have optimal settiing characteristics and are thus suitable for average measd'tgment of
pulse signals in accordance with CISPR 16.

In the indication mode quasi-peak (QP) bandwidth is linked to the receiver frequency. In band A (f;ec
< 150 kHz) the 200-Hz bandwidth and in band B (fec = 150 kHz) the 10-kHz bandwidth is
automatically switched on.

Effective selectivity of the filters is shown in the following ﬁgure:.-

Sefectivity
T s 3
N "N
10 N
N N 120 kiiz e
20 M .».w‘

o \
10 kHz \ ’
40 \ .

50
\ 3\

&0 \ \ ~

70 A
8D w""“-
= 1] == e \_\
100 [l N[ N
10 N
120
1kHz 10 kHz 100 kHz 1 MHz 1t
Cantra frequ
Fig. 3-4 Effective IF-selectivity
E-4



Cperation:

FREQUENCY

IF AW DETECTOR MEAS TIME
e

» Press{F BW key.
IF-bandwidth is switched over {200 Hz « 10 kHz) and the newly set |F-bandwidth is underlined to
indicate that a new entry is possible using the numeric keypad DATA.

p Press ENTER key.
The bar disappears again {input of bandwidth is inactive).

3.2.3.9 Selecting the Indicating Mode (DETECTOR)

The indicating mode specifies how to weight the envelope of the IF-signal. The weighting modes
(detectors) average value (AV), peak value (Pk), peak value relating to 1 MHz bandwidth (Pk/MHz} and
quasi-peak value (QP) can be switched on in the ESHS. The consequences brought about by the
selection of indicating mode is explained in the following paragraphs.

3.2.3.9.1 Average Measurement (AV)

In the case of average measurement the linear time-averaged value of the rectified voltage at the
output of the envelope demodulator is indicated. It is calibrated using the RMS wvalue of an
unmodulated sinusoidal signal.’If an unmodulated sinusoidal signal is applied to the receiver input, its
RMS value is thus indicated; if an AM-modulated signal is pres,?nt. the RMS value of the carrier is
indicated.

With the ESHS, averaging is performed analog using lowpass filters, the time constants of which are
switched over depending on the measuring time {cf. section 3.2.3.10). Weighting of pulses is described
in sections 3.2.3.9.5and 3.2.3.10.

3.2.3.9.2 Peak Value (Pk)
In the case of peak value measurement, the maximum value of the rectified voltage-at the output of
the envelope demodulator within the selected measuring time is indicated. It is calibrated using the
RMS value of an unmodulated sinusoidal signal that supplies the same rectified voltage. Average and
peak value of an unmodulated sinusoidal signal result basically in the same indication. As, however,
with peak value weighting, the noise voltage indication is about 11 dB higher than with average
weighting, higher values are indicated when the signal-to-noise ratio is not sufficient (refer alse to
section 3.2.3.12.4, measuring accuracy}.

Peak value indication serves for determining the levels of keyed carriers or pulse signals or peak
voltages of AM-modulated signals. As peak value measurement can be carried out considerably faster
than quasi-peak measurement, with RFl measurements it is recommended to first perform a general
measurement in indicating mode Pk and then a quasi-peak measurement at the critical frequencies.

1004.0401.10 3.31 E-4
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3.2.3.9.3 Measurement of Broadband Interferences {Pk/MHz)

In indicating mode Pk/MHz the spectral pulse voltage density of the input signal is measured. The peak
value present at the output of the envelope demodulator within the selected measuring time is
related to 1 MHz bandwidth while it is assumed that pulse-shaped signals are applied to the receiver
input. The pulse voltage at the output of the IF-filter is directly praportional to the pulse bandwidth
(= 6-dB bandwidth) of the filter, provided that the pulse frequency is low enough so that the
individual pulses at the output of the filter do not overlap. In indicating mode Pk/MHz the peak value
is thus increased arithmetically by the bandwidth factor

1 MH:z

20 x log
Bir

In the case of an [F-bandwidth of 10 kHz {(nominal value, actua! value of 6-dR bandwidth: 9.5 kHz) this
factor amounts to 40.4 dB and with an IF-bandwidth of 200 Hz it is 74.0 dB.

Pulses with repetition frequencies of under 50 Hz provide the same result with baoth bandwidths. In
practice there are, however, usually mixtures of various pulse interferences the individual components
of which are uncorrellated. In this case the values indicated are therefore considerably higher with 200
Hz bandwidth than with 10 kHz. The extreme case is white noise, be it thermal naise of the receiver or
other similar spurious signals. In this case indication is increased propor‘tlonally to the reciprocal vaiue
of the root of bandwidth ratio, i.e.

L
e increase = 20 log -J(M) = 10xlog (wi——) = 16.8dB,
200 Hz 200Hz

The 10-kH2. bandwidth is therefore preferably used as the measurement result comes closest to the
amount of interference. It is a bandwidth that is commonly used in this frequency range according to

the MIL standards for broadband interference. v,

Narrow-band signals (sinusoidal signals) in the interference spectrum are most likely to be dlscovered s
by switching over to average value indication.

This fact is also illustrated in figure 3-5, section 3.2.3.9.5, which shows weighting of pulses by way of
differentindicating modes. /

-

3.2.3.9.4 Quasi-peak (QP)

Quasi-peak measurement weights pulse signals using a quasi-peak detector with defined charge and
discharge time. IF-bandwidth and mechanical time constant of the meter are also specified. The
characteristics the receiver has in this indication mode are defined in CISPR 16 or in VOE 0876. The
most important parameters are listed in the following table:

Table 3-4
T aserBand A CISPR Band B -
Frequency range 9 kHz to 150 kM2 150 kMz ta 30 MHz
IF-bandwdth 200 Hz 9 kHz
Charge time of QP-detector 45 ms 1ms o
Discharge time of QP-detector 500 ms 160 ms
Time constant of meter 160 ms 160 ms

The meter time constant of ESHS is simulated electrically, so that it is also effective with digital
indication. The instrument, itself, operates much quicklier so that its own time constant does nat
affect the measurement result.

i Due to the long time constants of weighting, it takes relatively long until a valid measurement result is
displayed after every change in frequency or attenuation at the receiver. It is therefore futile to use
measuring times of less than 1 s, especially in the case of automatic measurements.
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The maximum value of level during the measuring time set is shown by the digital level display. The
time varying quasi-peak test voitage can be abserved at the analog meter. This often allows - apart
from listening in to the interference source - to draw useful conclusions as to the character of the

interference.

Although quasi-peak weighting makes high demands on the dynamic characteristics of the receiver,
with the ESHS the operating range can be selected without any restrictions. With low puise
frequencies the 60-dB range, however, cannot be made fuil use of as otherwise RF-input would be
overloaded. When overload occurs the user is informed about it by way of the overload indicatian
(OVERLOAD]) in the LEVEL display. The user should increase RF attenuation to such an extent that the
overload message disappears. In automatic operation the receiver, itself, sets attenuation correctly.

3.2.3.9.5 Pulse Weighting in Various Indicating Modes

Level indicatian/dB .V /'—-@
t 90
20 —#"‘"T o
@
70 ] A
= T
|1 -3
___-/'/ . - ?‘P- F1 MG)
&0 P ==
50 22
A=
| A ‘@
a0 —pATa-
30 sz
Wzl
20 et
A
10 == h
a -
i 3
-10 = :
1Hz 10Hz 100 Hz f4, 1kHz 10kHz
Pulse frequency
—
@ Peak value {Pk)
@ QP (Band B) according to CISPR 16 and VDE 0876;
Tolerance values: Puylse frequency | Level indication | Tolerance
1kHz 88.5 dBuv 1
100 Hz 34 dBpv —
1 20Hz . 77.5 dBpv 21 N
— 10 Hz 74dapyv 15 -
2 Hz 63.5dBpv %2
1Hz 61.5dBuv +2

@ average value (AV) with error limits according to VDE 0876, Part 3
@ Characterisuc average value indication with ESHS (60-dB indicatian range, measuring ime 1 5}

Fig.3-5  Differences in weighting of pulses between the indicating mades AV, Pk and QP with an IF-
bandwidth of 10 kHz.
® Sinusoidal signals and pulses with a high repetition frequency result in the same indication in all
three weighting modes.
® Peak value indication always shows the peak value of the highest pulse independently of the
number of pulses during measuring time. .
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® In quasi-peak mode level indication draps with decreasing pulse repetition frequency due to time
constants specified in CISPR 16, ~

® Average value indication weights pulses proportionally ta puise frequency. Leve! indication
decreases most rapidly (20 dB per decade} when pulse frequency is reduced. With the ESHS, the
characteristic curve of average value indication (curve @) is about 1 dB above the theoretical
curve, however always within the error limits of +3 and -1 dB, which are agreed upon in VDE
0876 Part 3. The reason is a slight overshoot of the IF-filter. Increase in indication for pulse
repetition frequencies below 10 Hz is caused by internal receiver noise.

Operation:

AN

f
[ IF AW DETECTOR MEAS TIME [
B ]

I— The various indicating modes are swiiched on one after the other by pressing
the DETECTOR key. The arder in which it is switched over 1s the following:

[—b AN == Pk = QP - PX/MHz —]

3.2.3.10 Selecting the Measuring Time (MEAS TIME)

The measuring time is the time during which the input signal is monitored. The time that is required
by the selected detector to settle following a change of attenuation or frequency is not part of if. The
measuring time can be chosen within the range of 1 msto 100sin the steps1;2, 5, 10. ——
/
/

Significance with Peak Measurement: !

In indicating mode Pk the maximum value of the level during measuring time is shown. At the
beginning of measurement the peak detector is discharged. When the measuring time has elapsed,
the output voltage of the detector is A/D-converted and then indicated. With measuring times of over
100 ms the peak voltage is A/D-converted every 100 ms and the maximum value of the individual
measurements is taken as measurement value. Unmodulated signals can be measured using the
shortest measuring time possible. In the case of pulse signals, measuring time must be set such that at
least one pulse occurs durimg neasuring time, -_
Significance with Average Measurement:

Averaging in indicating mode AV is performed using analog low-pass filters at the output of the linear
envelope detectar before the logarithmic amplifier. Foliowing a change in frequency or attenuation
the receiver therefare waits until the lowpass has settled and then measuring time begins. To keep
waiting time as short as possible the receiver monitors the output signal during settling time. If it has
already stabilized prior to the end of maximum waiting time, measurement is started earlier. If
measurement times of more than 100 ms are selected, the linear output signal of the average value
low-pass is also digitally averaged.

Which measuring time to select depends on the IF-bandwidth set and the character of the signal to be
measured.

With a bandwidth of 200 Hz it is pointless to set measuring times below 50 ms as otherwise it cannot
be guaranteed that the IF-filter has fully settied. Measuring times of less than 50 ms are therefore block-
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ed. This can be rendered void using Special Function 02 MeasTime Cpld”, if required (cf. section
3.2.3.13).

Unmodulated sinusoidal signals and signals with correspondingly high modulation frequencies can be
measured using short times. Slowly varying signals or pulse signals require longer measuring times.
The following table indicates up to which repetition frequencies pulses as a function of measuring
time are still measured correctly (add. error of level indication < 1 dB).

Table 3-5

Min. pulse frequency for

Measuring time
carrect measurements

1 ms ta 20 ms 1.3 kHz
50 ms to 200 ms 130 Hz
=0Ss 13 Hz

Thus the shortest measuring time (1 ms) can be used for RF! voltage measurements due to the
following reasons: The difference between the limit values for quasi-peak and those for average value
in the case of RFI voltage measurements amounts to maximaily 13 d8 (CISPR, publ. 22, instruments of
class A}. Accarding to figure 3-5 showing the weighting curves this difference occurs at a pulse
frequency of 1.B kHz,

The decisive value for lower pulse frequencies is always the quasi-peak limit value. This means that

average value indication has to be correct only up to this puise frequency. As pulses with repetition

frequencies of down to 1 kHz can be averaged correctly using a measuring time of 1 ms, it can be
= applied without reservation for this type of measurement.

Significance with Quasi-peak Measurement:

The relatively long time constants occurring with quasi-peak weighting result inevitably in relatively
long measuring times that must be set in order to obtain a correct test result. In any case it should
amount to not less than 1 second, if the signals to be measured are unknown. A measuring time of
thatlength ensures that pulses with a repetition rate of down to about 5 Hz are correctly weigt;}aed.

When switching over attenuation or ¢hanging frequency the receiver waits until the measurement
voltage has settled and then starts measuring. To reduce waiting time it is monitored whether the
signal at the output of the weighting circuit has already stabilized before maximum waiting time has
elapsed. If this is the case, measurement is started earlier. ¥

Operation: I

FREQUENCY

IF 9w DETECTOR MEAS TIME

p Press MEAS TIME key.
To indicate that the measuring time input is active, a bar appears below the display for measuring

time.
p Enter a new measuring time using numeric keypad DATA (cf. section 3.2.2).

» End input by the desired unit.
The new measuring time is displayed together with the unit.

Note: Measuring times below 200 ms must be entered in milliseconds; from 200 ms onward
seconds must be input as graphical representation is limited to 21/, positians.
q
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3.2.3.11 Selecting AF Demodulation {DEMOD)
The ESHS offers two demodulation modes; A3 and AQ.

A3 stands for demodulation of AM broadcasting signals. AF bandwidth is limited to 5 kHz. In the
indicating made quasi-peak (QP), noise in the AF-branch is suppressed to some extent in order to show
more clearly the devices interfering with pulses. Distortion of signals to which sine-wave modulation
has been applied is however higher due to this measure than in other indicating modes.

In the case of AQ a carrier with the frequency of the IF is mixed to the signal on its last IF. If it is an
unmodulated signal that is tuned to the receiver centre frequency, zero beat (no audible tone) is the
result. When the receiver is detuned, a tone can be heard the frequency of which corresponds to the
difference between input signal and receiver frequency. This is helpful when a sinusaidal signal must
be discovered in a signal mixture or when the receiver should be tuned exactly to a signal.

Bath the volume of the internal loudspeaker and that of the headphones connected to AF QUTPUT
socket is set using the rotary knab (75). The loudspeaker is automatically switched off when a PL-55
connector is plugged into the AF OUTPUT sacket (e.g. with headphones aperation).

Note: When the beeper is activated (cf. section 3.2.3.13), AF-demodulation must be switched gn, as
otherwise the beeper is not audible. Nevertheless volurhe control knob may be at the left stop
so that the demodulated AF cannot be heard., ’

Operation:

A flashes with A3 demadulation

flashes with AQ demedulation e

Demodulation mode 15 switched on or switched over by ,
pressing this key ”

Order: — ™ A3+ A0+ AFoH - ——

;g - -—

-

Setting the volume.

1L

=
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3.2.3.12 Calibration and Measurement Accuracy

The ESHS is calibrated using an internal harmonics generator that generates a 100-kHz spectrum that
is flat up to 30 MHz. It is possible to perfarm both short calibration on the receiving frequency and
total calibration, during which the entire receiver is calibrated by a compiex process.

3.2.3.12.1 ShortCalibration

During short calibration the gain of the receiver at the reference frequency of 1 MHz with and
without preamplifier and at the IF-bandwidths is adjusted. The gain determined is maintained until
the next calibration is performed. in addition the gain is corrected at the 100-kHz spectral line that is
closest to the current receiving frequency. This correction is no longer effective when the receiver
frequency is changed.

3.2.3.12.2 Total Calibration

When performing a total calibration the following parameters are recorded and saved in a non-
volatile memory:

® frequency respanse with and without preamplifier, " ..

® correction values for the IF-bandwidths (gain and bandwidth for Pk/MHz),

& correction values for IF-gain (low noise and low distortion),

® correction values for quasi-peak weighting and

® linearity correction values for the 30-and 60-dB ranges.

Total calibration takes about 30 seconds. It eliminates the need for a calibration of the receiver after
having switched over a receiver setting, Thus optimal measurement speed is possible while high

' measurement accuracy is ensured. It is recommended to carry out total calibration about 30 minutes
after the instrument has warmed up. Due to high stability of the receiver the correction values remain

constant for a long time and therefore need not be set anew daily. %
Operation: Oy
_
e et
) Tj.__...__.__._ When shortly pressing the CAL key (< 3 5) short calibration is started. The LED
] flashes during calibration pracess and the remark CAL SHORT appearsin the DATA
INPUT display.
® PR f When pressing the key for a longer time {> 3 s) total calibration is started. The LED
e o flashes during calibration process and the information CAL TOTAL appgarsin the
el DATA INPUT display (1} during calibration. =
Eir Following completion of calibration, the message CAL COMPLETE appearsin the
| A, DATA INPUT display.
i
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3.2.3.12.3 Error Messages during Calibration

During total and short calibration all correction values recorded are checked whether they are within
the talerances internally specified. If one of the tolerances is exceeded, a warning is output on the
DATA INPUT dispiay. The receiver can, however, be further used as it still meets the specifications with
only slight reservations. If a function does not wark correctly, error {ERR) is output. This function can
no longer be used. With the beeper switched on (cf. section 3.2.3.13) the attention of the user is
directed to these faults by a beeping sound. If several errors occur during calibration, they can be read
on the DATA INPUT display by scrolling the screen using the keys of the EDIT keypad after calibration
was performed. Error messages are automatically output on a printer connected during calibration. In
addition the messages are presented to the user via IEC-bus (cf. section 3.3).

The following warnings and error messages are possible:
CAL TOTAL required If, with short calibration, gain deviates from the value determined during

the last total calibration by more than 1 dB, the user is requested to carry
out a tatal calibration.

ERR:Gainatl MHz Gain at the reference frequency 1 MHz cannot be controlled. Calibration
is aborted.
WARN: Gainat I MH= Basic gain of the receiver is not within the tolerance limits at the

reference frequency 1 MHz. Calibration continues. It is, however, passible
that another receiver parameter can no longer be corrected. The user is
=1 informed about this occurrence by another error messge.

WARN: Gainat BW 200 Hz Gain at the 200-Hz IF-bandwidth is outside the tolerance limits.
Calibration continues. It is, however, possible that another receiver
parameter can no longer be corrected. The user is informed about this

occurrence by another error messge.
,I

ERR:Gainat BW200Hz  Gain at 200-Hz IF-bandwidth can no longer be corrected. It is not possible
to carry out measurements using this bandwidth. Calibration is, however,
continued as the ESHS can still be used to a limited extent. An error
message is, however, always output when setting the 200-Hz band(nrtidth.

WARN: IF Attenuator ~ __|F-attenuation correction value is out of tolerance. The IF-attenu;tion is
set in 10-dB steps depending on the'cpén;ating mode (MODE) and the
indicating mode (DETECTOR). If one of these settings exceeds its
tolerance limits, correction of total gain of the ESHS may not be possible
anymore. A separate error message informs the user about this fault.
Calibration continues.

ERR: IF Attenuator The IF-gain switch is defect so that it is no longer possible to correct its
gain’error. Nevertheless calibration continues as the ESHS can still be used
to a limited extent. When switching on the respective IF-gain, an error

~- message (ERR: [F ATT) is output. -
WARN: 30 dB Range " Linearity of the test detector is out of tolerance, which results ira slightly
WARN: 60 dB Range reduced total linearity as interpolation must make up for relatively great
deviations between the interpolation points. Calibration continues.
ERR: 30 dB Range; The 30- or 60-dB aperating range is defect and can no longer be used.
or Nevertheiess calibration is terminated as measurements can still be per-
ERR:60dB Range formed in the other range. When switching on the defect range, the

error message ERR: 30 dB or ERR: 60 dB is output.
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WARN: PhiMHz The correction value for the bandwidth in the indicating made Pk/MHz
is not within the tolerances. This means that the permissible tolerance
for the IF-bandwidth 10 kHz is not adhered to. (At 200 Hz no correction
value is accepted).

WARN: QP Band A; or Quasi-peak weighting is out of tolerance at the reference pulse

WARN: QP Band B frequency (band A: 25 Hz, band 8: 100 Hz).

ERR: QP Band A; or Quasi-peak weighting in band A or band 8 is defect . When switching
ERR:QPBandB on the weighting mode, the error message ERR: QF Band A or ERR:

@F Band B is output.

WARN: Gain at zx MHz/(kRHz) When recording frequency response of the receiver it is noted that the
internal tolerance is exceeded. This may have the result that the total
correction value may be too high and cannot be set anymore.

ERR: Gainatxx MHz/(kRHz) A filter range of the preselection is defect. Measurements in this range
are not passible. When setting this range the error message ERR: Gain

is output. :
Errqr Handling in theory the sum of the individual correction values may exceed the
during Measurement: maximum value, although none of the individual values exceeds the

tolerances that would lead to an error message. If this is the case, the
message ERR: Meas uncal is output on the DATA INPUT display.
lllegal measurement values are alsa shown when output is effected via
IEC-bus {cf. section 3.3).

3.2.3.12.4 Measurement Accuracy
e
oy

When performing a total calibration, all the values determined are related to the internal calibration
generator and RF-attenuator. The linearity of the aperating ranges is recorded in 10-dB steps. It is
interpolated between the interpolation points. Due to the high linearity of the envelope detector and
logarithmic amplifier (typ. error < 0.15 dB), the interpolation paints are sufficient for an optimal
carrection. The measurement value is internally (by the instrument itself) determined.in. 1/1pg dB s0
that rounding errors are not of significance. ‘Y,

The errar limits are composed of:

Error limits of attenuator: 0.3 dB
Error limits of calibration generator: 0.4 dB
Setting accuracy of gain: 0.05 d8
Unlinearity of envelope detector: 0.05 dB

On the basis of these values a measurement error of maximally 0.8 dB results for thé/entire measurable
level range. Since the errors do not depend on each other in terms of statistics, quadratic addition of
the individual errors is permitted to determine the total error. It is thus 0.5 dB over the entire operat-
ing temperature range. In practice measuring accuracy is considerably higher for signals with suffi-
ciently high signal-to-noise ratio.

An additional measurement error, which is determined by physics, is due to the inherent noise of the
receiver. The error is least significant with average value indication; with peak value indication,
however, it is considerably higher. In indicating mode quasi-peak the error strongly depends on the
type of signal to be measured.
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In the case of average and peak value the error as a result of the signal-to-noise ratio can be
determined approximately using the following farmulas: -

N
Average value: = error/dB = 20 log (14'0.3 X —1>

H

Peak value: = error/dB = 20log (l +0.8x —Nz—-—>

5
S = |evel of an unmodulated signal in pv,
N, = Naise indication with average value (AV)1n BV
N, = Noise sndication with peak value (Pk) in pv
Ny = N, +11d8B.

Table 3-6 and figure 3-6 illustrate increase in indication in the case of average value measurement of
sinusoidal signals and peak value measurement as a function of the signal-to noise ratio.

Table 3-6: Error occurring when measuring an unmodulated sinuseidal signal with average or
peak value indication as a function of the signal-to-noise ratio.
. . . Increasa in indication in dB with
Signal-to-noise ratio
Average value (AV) Peak value {Pk)
0 228 5.10
1 1.88 4,67
) 2 1.50 4.27
I 3 1.21 3.98
= 4 0.98 3.54
5 0.79 3122
3 0.63 292
7 0.50 2.65
8 0.40 2.39
9 0.32 2.16
10 0.26 1.95
12 0.16 1.59 “Ta
14 0.10 1.28 T
16 0.06 1.03 ;
18 0.04 0.83
20 0.02 0.67
25 0.01 0.38 7
i} 0.22 ?
40 : 0.07-—
50 0.02 ’,
)

= = S/N(dB)
0 10 20 30 40 50

Fig.3-6 Increase in indication of an unmodulated sinusoidal signal as a result of noise as a function
of the signal-to-noise ratio.
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Fig. 3-7 illustrates the increase in indication as a result of receiver-internal noise with quasi-peak
indication (Band 8) for sinusoidal signals and pulse signals with a pulse repetition frequency of 100 Hz.
Due to pulse weighting the error strongly depends on the type of input signal. In the case of sinusoidal
signals the increase in indication is aimost as high as with peak value indication. With pulses the
indication error due to noise is reduced with decreasing pulse frequency.

Indication errortdB

Signal level (weighted)
Naise level

0 10 0 30 (dB)

Y
EXATY

@ when measuring sinusaidal signals
@ when measuring pulse signals with a puise frequency of 100 Hz e
;J

Fig. 3-7  Indication error due to noise with quasi-peak indication
!

For measurements carried out in practice the following can be recommended:

@ To make full use of the accuracy of the ESHS, carry out measurements with a high signal-ta-naise
ratio, i.e. 60-dB range, low naise,

® When measuring sinusoidal signals use average value indication as it is the least sensitive to the
signal-to—noiat._g_atio. -
® Carry out quasi-peak measurements using low noise, if the type of input signal permits this mode
(cf. section 3.2.3.3, Seiecting the Operating Mode). In autorange aperation the receiver, itself

takesitinto account.
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3.2.3.13 Special Functions (SPEC FUNC)

Special functions are integrated into the ESHS for applications requiring special properties of the
receiver. The user, himself, can select - to a certain extent - the properties of the receiver using these

special functions.

Each special function has a number so that it can be easily addressed. To arrange them even more
clearly they are divided into groups, each beginning with a new tens piace.

Table 3-7

Special function groups

Call

Test parameters

SPECFUNCO1, 02,

Switch functuions

SPECFUNC10,11,12,13,16,17, 18

Qutput of measured values

SPEC FUNC 20,

Special measurement modes

SPECFUNC30,31132,33,

Trigger functions

SPECFUNC 51,52

Operation:

® PrC
. AMD

n,

2
an s
|

p PressSPEC FUNCkay.

In the DATA INPUT display the SPECIAL FUNCTION menu appears:

DATA. IMNPUT

SPECIAL FUNCTION
082Defaulit

{'CISPR BANDW  OF
‘MedsTime cpld OFF

L Status of the special function (ON/OFF)

v\)ww.vallefewomics.com

Name of the special function
Cursar for selecting the special function

Number of the special function

3.42
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Each menu features three special functions. The cursor is positioned on the desired function using the
t and ! keys available in the EDIT keypad. The menu can be scrolled to have access to special
functions that are not displayed at the moment.

I ; _J .
1 Move the cursor one line up by pressing
; the key.
- —
s Mave the cursor one line down by
pressing the key.

A special function can be selected more rapidly by entering the respective number. In this case the
cursor moves directly to the desired special function.

The status of the special function is switched over (ON — OFF, OFF — ON) by pressing one of the
ENTER keys The cursor remains on the selected function after switch-aver. This means that the special
function is switched on or off by pressing the ENTER key. "

Some special functions call submenus in which numeric data must be input. Following the entry of the
respective data the SPECIAL FUNCTION menu with the madified status of the selected function is
displayed again.

Explanations to the Various Special Functions:

SPEC FUNC 00 Default Any special function assumes its defauit setting using tﬁé?special
function 00 Default.

SPEC FUNC 01 CISPR BW Default setting is OFF.

— T With CISPR BW ON the bandwidths speqf'ed for the indicating
mode quasi-peak are swutcheﬂ on not only in this mode but alsain
average and peak value indidati ng mode depending on the receiv-
er frequency (cf. section 3.2.3.9.4).

SPEC FUNC 02 MeasTime Cpld Defaultsettingis ON.
With default setting measuring time is coupled with the IF-band-
width, thus ensuring that the signal can settle. Under certain condi-
tions it may be sensible to annul this connection. Example: A sinus-
oidal signal is measured with fixed receiver frequency setting.

SPEC FUNC 10 Display Light When operating with internal battery, default setting is OFF,
aotherwise ON.
To increase operating time when wusing internal battery,
illumination of the LC displays is switched off. The receiver, itself
recognizes by which source it is fed and switches lighting corre-
spondingly. When operating under poor lighting conditians, it is
however recommended to switch onillumination.
Power consumption of the LCD-illumination: about 5 W. This corre-
sponds to approx. 20 % of the receiver power consumption.

004.Q401.10 3.43 E-4
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SPECFUNC 11IEC 625

SPECFUNC 12 Antenna Code

SPEC FUNC 13 Beeper

When operating with internal battery, default setting is OFF, other-
wise ON.

IEC-bus operation is usually not desired when operating with internal
battery, as the required controller usually must be mains-operated.
The [EC-bus is therefore switched off to increase operating time. The
receiver, itself recognizes by which source it is fed and selects the
status of the tEC-bus correspondingly.

Power consumption of module *IEC-8US: about 1.2 W. This
corresponds to approx. 5 % of the receiver power consumption. The
[EC bus cannot be switched off during plotting.

Cefault setting is ON.

Active transducers from Rohde & Schwarz, such as the loop antenna
HFH2-Z2 or the rod antenna HFH2-Z1 or HFH2-26 are supplied by the
socket ANTENNA CODE. At the same time the conversion factor of
the transducer is coded using this socket. If coding of the conversion
factor is not desired because e.g. an additional test cable is used, it
can be switched off using this special function. The individual
conversion factor can then be input via the transducer factor {cf.
section 3.2.4.2.2). Coding at the ANTENNA CODE socket is then
always ineffective regard|ess of the setting of the special function.

Default setting is OFF.

The ESHS contains an internal beeper, which draws the attention of
the user to various states of the instrument. In the following cases a
beeping sound can be heard:

*

® end of a frequency scan,

¢ end of a plotting process, -
® end of a printing process, e
®  Output of an error message or warning and

7
® following a faulty key input by the user. ’;,

SPEC FUNC 16 Check Limit

.
a——
——

www.valuetronics.com

[t'is however required that the AF is switched on. The loudness of the
beeping sound is independent of tHe volume setting, i.e. if the
demodulated AF-signal is not desired, volume control can be turned
compietely down.

Default setting is OFF.

This function is only effective in receiver mode (not in scan mode)
When a limit line is active, each measured value is compared with the
limit value provided that the special function is switched on. When
the value is higher than the limit, the message Limit exeeded is output
on the DATA INPUT display. If the value is below the limitvalue, the
message disappears again. With the beeper being switched on {Spec
Fune 13), a beeping sound is audible when the limit value is exceeded
during the first measurement on a new frequency.

If a double test mode is switched on in receiver mode (spacial
functions 30 to 33), the message indicating that a limit value was
exceeded appears when at least one of the two measurement values
exceeds its associated limit value. Chapter 3.2.4.3.2 describes how to
assign measurement detectors to limit values. In standards, limit
values for peak or quasipeak are always higher than that for average.
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SPEC FUNC 17 Check Transd

SPEC FUNC 18 Transducerswitch

SPECFUNC20 UnitdBm

SPECFUNC 30: Pk + AV
SPEC FUNC 31: Pk + PR/MHz
SPECFUNC 32: Pk + QP
SPECFUNC33:QP + AV

1004.0401.10
www.valuetronics.com

Defauit setting is OFF.

With special function 17 switched on, the transducer vaiue {with
unit) that has been calculated from the set receiver frequency is
indicated instead of the measurement value on the LEVEL display.
(n this case, the level is not measured. In the LEVEL display there is
no indication of ZERQ SCALE DEFLECTION, ATTENUATION and
MODE and in the FREQUENCY display bandwidth, detector and
measuring time are not shown when outputting transducers. The
activated transducer can thus be checked manually by detuning
the receiver frequency. The transducer can also be output
graphically on plotter or printer. The axes for [evel and frequency
are determined by the values defined in the scan data set {cf.
section 3.2.4.3.1). Output is initiated by pressing the PLOT or
PRINT key (cf. section 3.2.4.4),

Default setting is OFF.

A port of the USER INTERFACE at the rear pane! of the ESHS 10
can be set using special function 18 in combination with an active
transducer set. A single port {5-V logic level) is assigned to each
transducer range. The number of the active port corresponds
with that of the range valid for the current receiver frequency,
i.e. port 1 (pin 14} .s active in transducer range 1. There is no
active port when the receiver frequency is outside the defined
transducer set. This function is useful for switching different
antennae by way of an antenna matrix during a scan or with
manual frequency variation.

Special function 18 is ignored with the scan option 01 RFI Valtage
being.

The message Change Transducer is suppressed when using.special
function 18 oy
Default setting is QFF.

The unit dBm is used for the power level at 50 Q. The ESHS is,
howaever, not an r.m.s. value meter. The voltage iﬁgiicated in the
selected indicating mode together with the rated input resistance
of 50 Q are only convertedsipto the respective power level. Solely
the power of a signal that Has not been amplitude-modulated is
carrectly indicated.

As the unit can only be used for power levels related to 1 mW, the
special function is only effective when no unit is coded at the
ANTENNA CODE socket. The unit is also only active with
transducer factors having the unit dB, i.e. only four-terminal
networks with specified power attenuation or power gain can be
takeninto account. =

When coding a unit at the ANTENNA CODE socket or entering a
unit other than dB in the transducer factor, the unit d8m
becomes ineffective and the selected unitis displayed.

Default setting is OFF.

These are combined test modes; during the measurement two dif-
ferent detectors are simultaneously switched on. If one of these
special functions is activated, both active detectors are shown in
the display for the detectors. Thus it is for example possible to
detect broadband interference by means of the peak value
detactor and narrow-band interference by way of the average
value detector at the same time. In the case of an automatic
frequency scan only one scan is required. As only one measured
value at one time can be indicated on the level display, these
functions are only active in remote control, i.e. both valuesare
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SPECFUNCS51: Ext Trigger +

SPECFUNC 52: Ext Trigger -

www.valgetrohics.com

output via IEC-bus. During a frequency scan in manual mode both
values are measured and stored for plotter ar printer output; it is
however only possible to indicate every first value (example: Pk
+ AV = Pk is indicated). When outputting the test curve on a
plotter during the scan (option “Meas.& Plot, cf. section 3.2.4.3.3)
the curve for the first indicating mode is immediately displayed,
the second test curve is displayed subsequently (example: QP +
AV = the QP-curve is plotted during measurement and then the
AV-curve), Only one of the double measurement modes can be
active at one time. When switching on a new function, the one
that has already been activated is automatically switched off.

Default setting is OFF.

The ESHS starts a measurement with a positive signal edge (TTL
level) applied to the USER INTERFACE (Pos 28, fig. 3-2), connector
pin assignment, cf. section 3.2.6.5. This is useful, if for example a
test item produces interference at a certain time and a suitable
trigger pulse can be derived from the test item. It makes sense to
set optimum attenuation of the ESHS prior to the measurement,
if there is not enough time for autoranging.

Default setting is OFF.
The ESHS starts a measurement with a negative signal edge (TTL
level) present at the USER INTERFACE (28), connector pin
assignment cf. section 3.2.6.5. It is useful to set optimally the
attenuation of the ESHS prior to the measurement, if the time for
autoranging is not sufficient. The special function is automatically
deactivated when the special function SPEC FUNC 51 are switche
ot

on. o
L

B
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3.2.4 Operation of the Menu Functions

The hardkeys of the keypad MENU are provided for presetting instrument parameters, controlling
complex processes, entering limit tines and transducer factors, outputting measurement results and
calling instrument self-tests. The keys can be used for calling a menu in the display DATA INPUT, which
makes various submenus accessible, if required.

3.2.41 Inputand Editing in the Display DATA INPUT

3.2.4.1.1 Editing the Menus

The d1splay DATA INPUT is an alphanumeric LC-display with 4 lines featuring 20 characters each, The
first line contains the designation of the menu currently active. The remaining three lines consist of
the individual menu points. In some menus there is not enough space to display the list of selectable
menu points. Every menu point becomes visible by scrolling the list upward or downward using the
respective cursors.

DATA INFUT

Menu heading

Menu selection list

Cursor for selecting a menu

AR
S

Further entries in the menu selection list can be accessed by way of serolling the display DATA INPUT

Fig. 3-8 Architecture of the display DATA INPUT
,
%

" A menu point can-be selected using the t and | keys in the operator keypad EDIT. Selecting is

www.valuetrd

performed by placmg the cursor ")" on the desired menu or in, the case of a table on the respective
line and then pressing ENTER or— to call the menu; when it is’necessary to input a value, it can be
entered using the numeric keypad. When e.g. values are entered into a table, a character ¢an be in-
serted or deleted at the pasition of the cursor is placed using INSERT or DELETE.

Inserting a character or line at cursor position.

E- 1 ERIFY -y

—_—

INSERT QELETE ™"gXIt =y

| [ o _r Deleting a character or line at cursor position,

__J— Exiting the menu to enter the menu of tha next higher level.

Maoving the cursor one line up within a menu.

«: Moving the cursor one menu back or when entering text one
positian to the left,

- : Maving the cursor to the next meny or when entering text

l one positian to the nght.
1
= Moving the cursar ane line down within a menu,
Fig. 3-9
004.0401.10 3.47 v E-4
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3.2.4.1.2 Inputof Texts and Labellings

Transducer factors, limit lines and protocols output on plotter or printer can be given names or
labelled by the user. The name or labelling can either be entered via the keyboard that can be
connected to the rear panel (cf. section 3.2.6.8) or via auxiliary line editor in the third and fourth line
of the display DATA INPUT, if there is no keyboard available,

The receiver recognizes automatically whether a keyboard is connected and if so, the auxiliary line
editor is not offered for application. Due to the considerably more convenient way of input a
keyboard is recommended to be used especially when labelling tast protocols.

Operation of the Auxiliary Line Editor:

When using the auxiliary line editor upper-case letters and punctuation marks are displayed in the
third line of the display DATA INPUT, lower-case letters and figures in the fourth line. As the space
available is not sufficient, the characters not displayed can be made visible by scrolling to the left or
right using the cursor keys of the EDIT keypad. S

Name: _ ‘<—— input field for text
ABCDEFGH&KLMNGPQRS? UVWXYZ-,. auxiliary lines for
abcdefghijkimnoparst uvwxy2 1234567890 input

Fig. 3-10

ot
The character desired for labelling is selected using the cursor keys via an auxiliary cursor and inserted’
at the position of the main cursor () by way of INSERT. The character then appears at the position of:
the main cursor, The latter moves automatically one position to the right. The respective character
that is to the left of the main cursor can be deleted using the DELETE key. Input is terminated by
ENTER. The auxiliary line editor then disappears automaticalty. 2

!
!
/

3.2.4.2 Configuration of the Receiver (Keypad INSTR STATE)

3.2.4.2.1 Selecting the Instrument Presettings (SETUP menu)

The presettings

— -

e inputof date and time,:

e selection of the IEC-bus address (IEC 625),
e display of the firmware version and

® operation with external reference

are indicated or can be newly entered in the SETUP menu.
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Operation:

» Press SETUP key.
The following menu appears in the DATA INPUT display:

DATA INPUT

Firmware Ver
OTP Ver

In the last line the reference frequency currently used (Int Ref with device-internal refle.ﬁence or
Ext Ref with external reference frequency, <f. section 3.2.6.4) are displayed. When pressing the
+ key, the firmware version available in the receiver (Firmware Ver) and the version of the boot
PROM (OTP Ver; OTP = one time programmable ROM) are read out. .

7

The desired function {clock or IEC 625) is selected by placing the 1 or + keys of the EDIT keypad on
it and then pressing ENTER or by the - key. The firmware vgrsion and reference indication cannot
be selected. A submenu appertaining to each menu point subsequently appears. The respective
entries can be made in the submenus.

—-—

Setting the internal clock:

DATA INPUT

| SETUP Cleck :
> Date —19:03:81 :

Fime 13:27:32

Fig. 3-11 Display of date and time

The current date and time are contained in the realtime clock of the receiver and are displayed after
having called the clack function. If a re-entry is required, e.g. following a change of the internal
battery, the respective line for the date or time must be selected using the cursars of the EDIT keypad
and then input must be performed using the numeric keypad DATA. Illegal entries are ignored, i.e. the
former value is retained. The date is displayed in the order day:month:year and time in the 24-hours

format hours:minutes:seconds.

After having terminated the input of the date by way of ENTER the cursor moves to time. Fallowing
the entry of time the SETUP menu appears again.

«
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Selecting the IEC-bus address:

EATR INFUT

SETUP EEC 625
:} Address: 17

Fig. 3-12 Display of IEC-bus address

Values between 0 and 30 are permissible for the IEC-bus address. The default setting is 17. lllegal
inputs are ignored.

3.2.4.2.2 Entering and Calling of Transducer Factors (TRANSDUCER Menu)

When carrying out interference measurements a coupling network, which converts the interfering
guantity to be measured into a voltage at 50 Q, is usually connected ahead of the receiver. Coupling
netwarks may be antennas, artificial mains netwaorks, prabes or current probes. They often feature a
non-decadic conversion factor which is also frequency-dependent. Transducers with a non-frequency-
dependent conversion factor can be coded in 10-dB steps at the ANTENNA CODE connector (cf. sectian
3.2.5.1). Non-decadic conversion factors must be considered in the transducer factor. The receiver
indicates the quantity to be measured that is present at the input of the coupling network, if the
transducer is activated,

In the case of the ESHS a distinction is made between transducer factar, in the following text
abbreviated by "factor”, and transducer set, briefly "set”. A factor consists of points, which are
defined by frequency and conversion factor, and the unit that determines the unit of the fevel displaﬁ;j
For frequencies between the known points the transducer factor s approximated using modified
spline interpolation.
.

The unit of the transducer applies to the entire frequency range of the receiver, even if the trar?sducer
only covers a part of therange. Outside of the definition range it is assymed that the conversion factor
is 0 dB. The receiver therefore delivers illegal measurement values, if the receiver frequencies exceed
the transducer definition range. This is indicated by the hint Warn: Transd undefin the display DATA
INPUT. Moreover, in practice it is futile to use a transducer for measurements in a frequency range in
which the transducer can actually not be used.

Up to 22 different factors can be defined and stared permanently. They are provided with a number (1
to 22) and a name that can be specified by the user so that they can be told from each other.

Since in practice the reguired number of points for the various coupling networks-varies, the
maximally possible number of values depending on the number of the transducer % grouped
according to the following table:

Table 3-8 .
Transducer numbaer Number of points
1ta10 10
11 to 20 20
21,22 50
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These 22 factors can be combined to form sets. Maximally 5 sets are possible. A prerequisite is that all
factors combined have either the same unit or the unit "dB”. The definition range of a set is divided in

_turn into ranges. Various factors can be activated per individual range. There may be no gaps between
the individual ranges, i.e. the stop frequency of a range must be equal to the start frequency of the
following range.

The definition range of the transducer factors used in a certain range must cover it completely.

It is recommended to define a transducer set when different coupling networks are used in the
frequency range to be measured or when cable attenuation or an amplifier are also to be considered.

If a transducer set is defined, a frequency scan is stopped at the intersection between two ranges and
the user is requested to change the coupling network (transducer). The following request appears on
the display DATA INPUT:

"Connect <Transducer Name >.
If the beeper is activated {special function 13), a short beeping sound can be heard.
The rules according to which the transducer factors can be combined to form sets are summarized

with the help of the following examples. The rules are implemented in the ESHS so that the user need
not care whether the transducer set entered is valid.

a) Only one single transducer factor is active:

| |
[ | Factor, valid from f; to f;

fl fz
.
b) Transducer set with several factors lined up in a row:
I N ,
-~—— Factor 2 Ty
T - -————i -—— Factor3
f; f, f3 ~— }imits of set ranges (defined
by user)
Factor 1 Factor 2 Factor 3 ]
Range 1 Range 2 Range 3 ~+—— LUsed factorin resp. range
The set is valid from f; to f4. The units of the individual factors are the same.
There are no gaps between the individual ranges.
¢) Transducer setwith several overlapping factors: T
| ] ~—— Factor 1
[ i | [ -+—— Factor2
o L L | -«—— Factor3
r -—— Limits of set ranges {defined
f f2 f3 fa by user)
Factor | Factr 2 Factor 3 ~—— \Jsed factor in resp. range
Range | Range 2 Range 3
With overlapping factors oniy those factors that cover a range completely can
be activated iniit.
1004.0401.10 3.5 E-4

www valuetronics.com



d) Several factors are simultaneously valid:

{_ I <«— Factort
—_{ ~«——— Factor2
F _I ~—— Factor 3 (unit: dB)
~-«—— Limits of setranges
fy f2 f3 fa
{defined by user)
Factor 1 Factor 2
+ Factor 3 + Facter 3 ¢ Used factorsin resp. range
Range 1 Range 2

Two factors can be activated simultaneously, when the unit of one factoris
dB ar when both factors have the same unit. The factor 3 is added to factor 2
ar factor 1in their valid range.

Operation:

Input and editing of transducer factors and sets is called using the TRANSD key (in the keypad INSTR
STATE).

 INSTR STATE:

Sur AR
f i seTup

e
e

TRANSDUCER
<-— ) Factor .
Set = ’
' o /
'
L
TRANSDUCER FACTQR TRANSDUCER SET
) Activate/Deactivate ) Activate/Deactivate
Edit Edit
Status Status
Fig. 3-13 Flowchart forealling the transducer factor =

The first few submenus are the same for editing a factor and a set. Here, a factor or a set can be
activated (Activate) or deactivated (Deactivate), changed or newly entered (Edit) and the current
status can be indicated (Status).

EA
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input or Editing of a Transducer Factor:

www.valuetr

TRANSDUCER FACTOR
< } Activate/Deactivate
=% Edit
Status =
TRANSDUCER FACTOR TRANSDUCER FACTOR TRANSDUCER STATUS
02 Cable QFf Edit Factor No:__ Active Factor: 5
05) ESH2-Z1 ON (1..22) Unit dBu\v/m
06 Aamp OFF Name: ESH2-Z1
14 Probe QFF s
-
1
TRANSDUCER FACTOR !
No: 4  Probel ’If
) Edit :
New -
Y
No: Frequency TDF/dA No: Frequincy TOF/dB
01 99.00k  -10.5 01)
02) 1.00000M -12.4 -
03 10.23000M -17.3
UNIT FACTOR Q4
) dB dipA L,
dBpv dBpaim |l -
dBuVim  dBpw
b,
TRANSDUCER FACTOR ‘,
Name: !

Fig. 3-14 Flowchart for entering or editing a transducer factor

Activate/Deactivate :

1004,0401.10
onics.com

In this menu a stored factor is activated or an active factor is deactivated. If a
factor is active, the menu point is referred to as Activate/Deactivate; if there is
na active factor, the name is only Activate. After having selected the menu
point, a submenu, in which all defined transducer factors with their numbers,
names and current status are listed, is called. if no transducer has been
defined, the message " None defined” appears in the DATA INPUT display. The
cursor is placed on the active factor or, if there is no active one, on the factor
with the lowest number. The cursor is placed on the factor to be activated
using the ¢ and T keys or by entering the appertaining two-digit number
(e.g. 01 must be entered for factor 1). If the factor with the number entered is
not defined, the error message ° <zz > undef” (<xx> = number entered)
appears in the last display line.
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Transducer Status:

Edit Factors

New Entry of

Transducer Factors:

The status of the factor is changed by pressing the ENTER key (ON - OFF, OFF
- ON). As only one factor or set can be active at one time, an already active
factor or set is automatically deactivated, when switching on a factor or set.
The menu is exited using the « key or EXIT.

In the menu Transducer Status the current status of the receiver is displayed.
In the second line the factor currently active is shown. if a transducer set is
active, it is also displayed. If neither any factor nor any set is used, none
appears in the menu. In the third line the unit and in the fourth line the name
of the factor or set used is displayed.

In the Edit menu the desired factor for editing is first asked for. This factor
must be entered together with its number. {f the factor with the number
selected does nat yet exist, the blank table appears for entering the points.
Otherwise, the name of the factor is represented in the following menu and
the choice between editing of the factor (Edit) and new entry of the factor
(New) is offered. The factor to be edited is subsequently represented in a
table. If new entry has been selected, the table is blank.

New entry of factors must be performed in the sequence of increasing
frequencies and must be input with frequency and transducer value. The
cursor is initially placed on the frequency of the first point. Following
frequency input {(ended by MHz or kHz) the cursor jumps automatically on
the appertaining transducer value.

Values of -200 to + 200 are permissible for the transducer. When eﬁtering a
transducer factor that is higher than 200 dB or lower than -200 dB, the
message "Max Level 200 dB" or “Min Level -200 4B " respectively appears.in

the fourth line of the display DATA INPUT. Amplifiers have a negative,

conversion factor, attenuation values must be entered as a positive
conversion factor. After having completely entered the point the next one is

automatically selected. 7,

-

If the increasing order is not kept, the error message "Frequency Sequence” is
output and frequency input is ignored, i.e. the entry is not accepted and the
space remains blank after having terminated the input, thus being available
for a new input. If a frequency that cannat be set in the receiver is entered,
the error message "Max Freq 30 MHz" is output in the fourth line when the
frequency is too high. When entering a too low frequency, the message "Min
Freq 9 kHz"is output. Points that have been already present are changed by
selecting them using the cursor and then entering a new value.

~4f the maximum number of points has been entered, the input menu is
Fwomatically exited. It can, however, already be exited by gressing the
ENTER key while the cursor is in a blank frequency field or by means of the -+
key. The following submenu subsequently offers a number of units that are
possible for the newly entered factor. The desired unit is selected by placing
the cursor onitusing the  and + keys and pressing ENTER,
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Editing of
Already Existing
Transducer Factors:

Generating or
Editing a
Transducer Set;

The factor can finally be given a name (Name). Input can either be performed
via the external keyboard or via the auxiliary lines for text input (cf. section
3.2.4.1.2), if the keyboard is not connected. Maximal eight characters are
permissible for the name. If no name is desired, the field Name can be kept
blank. Definition of the transducer factor is complete, when having pressad
ENTER after input of the name.

While editing a transducer factor a point ¢can be deleted,a new one ¢can be
inserted or only a frequency or a transducer value can be changed. Inserting
or deleting is possible, when the cursor points to the number of the point.
The respective point is deleted using the DELETE key and ail the subsequent
values move up. A blank line is created at the position of the cursor using
INSERT and all following points are raised by one number.

When entering the new frequency in the new line it must be ensured that the
frequency order is kept to as otherwise input is not accepted. In this case the
error message "Frequency Sequence” appears in the last menu line. If the
transducer factor has already the maximum possible number of points, itis no
longer possible to insert a new one. When trying neverthelass, the error
message "Max <zx> values” appears in the lowest line {<xx>: the
maximum number of paints depending on the number of transducer factor,
cf. table 3-8).

A frequency or a transducer value can be changed when placing the cursor on
the desired number. When entering a figure the ald frequency is deleted and
the new one is displayed. Stick to the increasing frequency sequence in this
case, too. When pressing ENTER without having entered a number before,
the cursor jumps to the factor value that can then be input anew.

The EDIT menu is exited either by way of the -» key or, when the cursor is on
the last point by pressing ENTER. The menu for the unit appears (cf new
entry of transducer factors).

The structure of menus for editing a transducer set is similar to that of a
factor. Activate! Deactivate and Status lead to submenusin whlch only factor
is replaced by set. Operation and function are analog to that of the

1 004i040 1.10
www.valuetronics.com

transducer factor. Only EDIT menus differ from those of the transducer
factor. fry

3.55 E-4



TRANSDUCER SET

= )} Activate/Deactivate
Edit
Status ->—l
TRANSDUCER SET TRANSDUCER SET TRANSDUCER STATUS
01) CED2 ON Edit Set No:__ Active Set: 2
02 AntSet OFF (1.9 Unit dBuA/m
Nama: Probe 1
-  TRANSDUCERSET
Na: 1 CE 02
- } Edit
New —)—l
TRANSDUCER SETNO 1 TRANSOUCERSETNO 1
) No.of Ranges: 2 )No. of Ranges: __
Unit: dBua {1..9)
| {
SET NO 1 RANGE 1 TRANSOUCER SET NO 2
) } Start: 9 kHz ) dB dBpA
Step: 150 kHz dBuv dBpa/m
dBpv/m dBpw
l L
SET NO 1 RANGE 1 SETNQ 1 RANGE 1
01) Probel  ON ) Start:
02 Probe2  OFF Stap:
03 Cable OFF
1 04 Amp OFF 1 L
— _.___L_.-._-___:L-_'.'_W_'.T—E--—J o — _‘siwoLRANGEL__ o
01) Prabe 1 ow
SETNO 1 RANGE 2 02 Prabe2 QFF d
} Start: 150 kHz 03 Cable OFF
Stop: 30 MHz
1+ 04 Probel QFF
(B e |,_ _______ -
|
SET NO 1 RANGE 2 SETNO 1 RANGE 2
01) Probe QFF ) Start: <Stop Range 1>
02 Probe2 o Stop:
03 Cable oN"
| 02 Amp ON I
bommmmmmm— - SETNO 1 RANGE 2
) 01 Probe 2 QFF
03 Cable QFF
|
[
TRANSDUCER SET NO 2
Name: _

Fig.3-15 Flowchart for generating/editing a transducer set
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Edie

New Entry of
Transducer Sets:

Editing of

www.valuetro

Already Existing
Transducer Sets:

04i0 01.

in the EDIT menu the set that is to be edited is first asked for. The desired set
must be entered together with its appertaining number. If no set with the
selected number exists, the blank table for entering points appears.
Otherwise the name of the set is displayed in the foliowing menu and the
user can chose between editing the set (Edit) and entering a new set (New).
With sets that do not yet exist only new entry is permitted.

When entering transducer sets for the first time, the number of ranges
which the transducer set comprises is requested in a menu. Up to five ranges
are possible. With the entry of the desired number the next menu appears,
in which the unit of the set is specified. The unit is selected by the cursor via
the t and | keys and input using ENTER.

The frequency limits of the individual ranges for the set and the factors
active in the range are subsequently input one after the other starting with
range 1. As there may not be any gaps between the individual ranges, the
start frequency is already pre-determined from the second range (stop
frequency of the preceding range).

In the list from which the factors can be selected for the range currently to
be edited only those factors that are matched to the unit of the set and are
defined over the entire individual range are available, These factors are
indicated in the status Off. The desired factors are selected by the cursor and
their status is switched aver using ENTER (OFF — ON). The menu is exited
using the » key. If no factor has been activated in a range, the transducer
in this range will be set to 0 dB. The unit is the one defined for the entire set.

After having entered all ranges the set can be provided with a name
(Name). Input is possible either by the external keyboard or by the auxiliary
lines for text input {cf. section 3.2.4.1.2), if the keyboard is not connected.
The name may consist of maximally 8 characters. Punctuation marks are not
permissible, i.e. they are ignored. If no name is desired, the field may.remain
blank {merely pressing ENTER).

When editing a transducer set the number of the ranges (No’of Ranges) and
the unit (T7nit) of the set appear in the menu. The number of ranges may be
altered, the unit however not as thrs,would correspond to a new entry. It is
possible to move from one point to the other through the various ranges
using the T or | keys. The cursor can be moved from menu to menu using
the - or « keys. The individual menus have the same structure as those for
new entry. Start and stop frequencies of the individual ranges can be
changed by selecting the corresponding menu point and directly entering
new values.

When pressing the ENTER key the old value is retained and the cursor jumps
to the next line. When changing the stop frequency the start frequency of
the next range is also automatically changed. In the case of the ranges 2to 5
the start frequency cannct be changed as there may not be any gaps
between the individual ranges. The status of the factors that are possible in
the various ranges is switched over in the same way as with new entry.

Note: When the frequency limits of the individual ranges are changed, it
may occur that transducer factors that used to be active in a range
are no longer permissible as their definition ranges do not cover the
range. These factors do no longer appear in the selection list. After
having edited the last defined range it is possible to change the
name of the set (cf. new entry).
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3.2.4.2.3 Calling the Self Test (SELF TEST Menu)

The ESHS is equipped with a wide variety of self-test functions that can detect an instrument error
even if itis on module level. The seif-test runs independently while the functions that build up on one
another are tested in turns starting from the lowest function tevel. When a faulty function is detected,
it is indicated on the DATA INPUT display with a hint to the respective module (ERR: <Module >).
Only one error can be detected as the following tests cannot be carried out correctly, if there was a
faulty function. To aveid unfounded error messages the self-test is aborted following the detection of
the first error. Complete instrument settings can be called to allow for convenient setting of the
madulesin the case of replacement.

The run of the self-test, possible error messages and replacement of modules are described in detail in
section 4.

Operation:

The self-test menu is entered by way of the SELFTEST key in the keypad INSTR STATE. The desired
function is called either by entering the appertaining number of by way of the cursor. The status of
the calibration generator (CAL Gen) and of the calibration correction values is switched over. When
exiting the menu by means of EXIT, the default operating status is automatically re-established (cf.
menu). . ’

| STR STATE
SETP !

1 .
SELF TEST N ?

01) StartTest
02 IF Gain Adj !
03  Meter Adj

108 CALGen OFF |

Fig.3-16 Calling the SELF TEST menu
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3.2.4.3 Execution of Frequency Scans (ANALYSIS Keypad)

For measuring interference spectra the most important feature of the ESHS is that it is able to perform
independent frequency scans with setting data varying from range to range. A test report can be
output in the form of a diagram and/or a table either by means of a printer or a plotter or using both.
Limit lines can be defined in accordance with the rules specified for the respective measurement and
also be output. The frequency scan can be adapted to the specific measurement problem with the
help of various options or complex measurement runs can be carried out, for example complete RF}
voltage tests with control of the necessary artificial mains netwark, preliminary test, data reduction,
final test and output of measurement results.

3.2.4.3.1 Generation and Editing of Data for a Frequency Scan

A data set for a frequency scan can consist of up to five partial scans, which are defined by the start
frequency, stop frequency and step size. The latter can either be linear (LIN) or logarithmic (LOG).
With logarithmic setting it is entered as a percentage of the respective receiver frequency. The
remaining receiver parameter such as bandwidth, detector, operating range, attenuation, mode and
measuring time are set in the receiver during definition of the partial scan in the same way as in
manual mode, i.e. those receiver parameters that are selected at the time the input is terminated or
the range is quitted are used in the partial scan. (Confirmation of the question Rec settings ok? using a
key in the ENTER area).

Minimum level (Min Lev) and maximum level (Maz Lev) must finally be defined for the complete scan
data set. These two levels determine the display range of the plotter or printer output. They are
always entered in dB. The unit follows from the unit that is valid for the measurement and depends on
the transducer, antenna code or on special functions set.

The scan data set is stored in the RAM with battery backup. Thus it is available again following switch-
off of the receiver. If no scan data set was defined or when having called default setting using RCLO,
the default data setis automatically set. It consists of two ranges with the following settings:

'.’-f

Table 3-9
ScanNa1 ScanNo 2 T
Start frequency 9 kHz 150 kHz 7
f
'
3top frequency 150 kHz 30 MHz
Step size 100 Hz SkHz
IF-bandwidth 200 Hz 10 kHz
Attenuation AUTQ, Low Noise AUTO, Low Naise
Qperating range 60 dB 60 dB
Detector - S Pk Pk -
Measuring time 100 ms 20 ms
Preamplifier off off
1004.0401.10 3.59 E-4
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Operation:

The menu which offers initial input (New Set) and editing (Edit Set) of a scan data set is called by
pressing the SCAN key in the ANALYSIS keypad. Depending an the selection the different menus for
editing or new entry of a data set are offered one after the other until the data setis complete.

SCANDATA
-« ) Edit Set
New Set
EDIT SCAN DATA NEW SCAN DATA
et ) No.ofRanges: 2 } No.of Ranges: §
Step: LIN Step: LIN
e
SCAN NO 1 SCANNO1 -
) Start: 9.0 kHz ) Start: ’“
Stop: 150 kHz Stop:
Step: 0,1 kHz Step: "
.
I RecSettingsok? [ | RecSettingsok? 7
L sommmmmmeed e L —~=d
b 'I , o
SCAN NO 2 SCANNO2
} Start: 150 kHz ) Start:
Stop: 30 kHz Stap:
Step: 5 kHz Step:
1 R k? i 1
L Reclerngsok? . 4 L BRIl ]
H
EDIT SO\T_ SCANNO 5 L -
) MinLevel: -28=dB ) Start: ] -
Max Level: 80 dB Stop:
Step:
i ]
(e Eifi‘ﬂlgf.?_'fi ———d
NEW SCAN
} Minlavei: __ dB
Max Lavel: dB

Fig.3-17 Flowchart of the menus EDIT SET and NEW SET

2
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New Entry of a
Scan Data Set:

No. of Ranges

Start

Stop
Step

Max Lev
Min Lev

Editing an
Already Existing
Scan Data Set:

1004.0401.10
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When entering a new scan data set, the number of ranges (No of Ranges)
which the scan data set is to contain and the type of frequency scan (linear or
logarithmic} is first requested. The default values are 2 ranges and linear
frequency scan.

The number of ranges may be 1 to 5. Frequency scan is set to logarithmic (LOG)
by pressing a key in the ENTER area when the cursor is placed an Step. Follow-
ing the selection of the logarithmic step size the sweep step size in each partial
scan must be entered in per cent.The range of values for step size is 0.1 % to
100 % (100 %, 50 %, 25 %, 12.5 % ... 0.1 %). If the user enters a step size other
than the ones stated above, the next lower step size is automatically set.

When pressing the — EDIT key the next menu is entered, in which start
frequency, stop frequency and step size of the first partial scan is requested.
They are respectively entered together with their unit or in per cent. Unless all
parametars requested are entered, the next menu cannot be entered. Follow-
ing the input of all values the question whether all receiver parameters for the
partial scan have been correctly set (Rec Settings ok 7) appears in the last line
of the menu. The user can thus make sure again that all settings on the front
panel are correct before he presses a key in the ENTER area to affirm the
question and thus switches to the next menu.

If ENTER is used, all current receiver settings made for the partial scan - with

the exception of the frequency - are adopted for the next partiai scan and itis
also switched to the next menu. The start frequency of this partial scan (= stop
frequency of preceding partial scan) is already set, as there may be no gaps
between the individual partial scans. Scan input is terminated when the
settings of the last partial scan that is defined in No. of Ranges have been
entered.

el
If the stop frequency of a preceding partial scan is already 30 MHz, 3OjV1HZ far
the start and stop frequency and 0 kHz or 0 % for the step size is then
automatically input in the fallowing ranges. The receiver considers the ranges
to be non-existing. Entries can be affirmed by way of ENTER. It'can be switched
directly from menu to menu using the — EDIT key. It is-alsa possible to define
several partial scans in this way. The u.se;r can intentionally create scan data sets
of this kind to have dummy-partial scars, which can be used, if required. !t is
thus not necessary to enter anew a complete scan data set.

The minimum and maximum level for scaling the diagram that is output via
printer or plotter must be entered in the last menu. Multiples of 10 are only
permissible. Deviating inputs are automatically rounded off (minimum level)
or rounded up {maximum level). The minimum display level that can be
entered is -200 dB, the maximum cne is + 200 dB. The unit is the one that is
currently valid for the receiver. The minimum display range (Max Lev. - Min
Lev.)is 10dB.

As with new entry the number of ranges and type of frequency scan (linear or
logarithmic) of the already existing data set is displayed in the first menu.

When increasing the number of ranges, further ranges can be added directly

with higher values; when decreasing the number, the ranges with the highest
values are deleted.
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After having exited the menu (- key) the first defined partial scan appears. At
the same time all receiver settings defined for this partial scan are set in the
ESHS and displayed.

Start if the partial scan that is to be changed is already known, the menu can be

Stop quickly scrolled through using the - key. Start frequency, stop frequency and
step size can be edited by selecting the correspanding menu point by way of
the cursor and immediately entering new values. When pressing a ENTER key
the oid value is retained and the cursor moves to the next line.

Rec settings ok? Changing the stop frequency changes the start frequency of the next partial
scan. From the second partial scan onward the start frequency cannot be
changed anymore as there may not be any gaps between the individual scans.
It can only be changed by entering a new stop frequency for the preceding
partial scan.

The question whether all receiver parameters for the partial scan have heen
correctly set (Rec Settings ok ?) appears in the last line of each menu. The user
can thus make sure again that all settings are correct before pressing ENTER to
affirm the question and to switch to the next menu.

Min Level Level display range {Min Level or Maz L‘eve[) for output of diagrams can be

_ Mazx Level maodified in the last menu which is for editing the scan data set.

v
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3.2.4.3.2 Inputof LimitLines

‘The various regulations covering interference measurements include limit values that may not be
exceeded. With logarithmic frequency display these values are usually composed of straight lines. In
some standards several limit values are specified, e.g. a limit value for quasi-peak and one for average
weighting.

The ESHS allows to define and store remanently up ta 22 different limit lines. In order to distinguish
the different lines they may be supplied by a number {1 to 22} and a name {max. 8 characters).

As in practice the necessary number of points for the limit values is specified differently in the various
standards, the maximum possible number of values depending on the number of the limit value is
grouped according to the following table:

Table 3-10

Number of Limit Value | Max. Interpol. Values

1to 10 10
1120 20
21,22 S0

Two of these 22 limit lines can be activated for measurement. If a name is specified for the limit value
{max. 8 characters), itis also outputin the test diagram.

Furthermore, the acceptance analysis (cf. section 3.2.4.3.3, Options of RF-analysis) alsa refers to the
limitline.

The defined limit lines are stored in the RAM with battery back-up and can be ac'gvated or
deactivated, if required. .

Activated limit lines are used to determine whether limits were exceeded during final measurements
in the RF analysis and in the special function 16 (Check Limit see chapter 3.2.3.13). WIith double test
modes, the test receiver automatically assigns the detector to the limit line which is to ‘be compared. -

When this occurs, the detector which measures the higher level refers to the limit line with the larger
value. "

1004.0401.10 3.63 E-4
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Operation:

New entry or editing of limit lines is called by pressing the LIMITS key in the ANALYSIS keypad. In the
appertaining main menu the user can select between activating or deactivating (Activate/Deactivate),
editing (Edit), i.e. new entry or changing of limit lines. Furthermore it specifies the current status of
the receiver relating to the limit lines.

LIMIT LINES
—~ )} Activate/Deactivate
Edit
Status
LIMIT LINES . LIMIT LINES LIMIT LINES
01 RE02 OFF Edit Line No: Active:
02) VDENB ON .z 02 VDE N8
03 VDEBB ON 03 VvDEBRH
: 10 Wil CEO3 ofFf '
________________ J 2
E——-— If the limit line with the selected
LIMIT UNE ! number does not exist. B ': 5
No: 03 VDE NB ! w
, Edit I
} New = Y

| No:Frequency LIM/dB

01) 2.00k 10.5
02 1.00000M 124
03 10.23000M 17.3

LIMIT LINE 03
Name:

Na: Frequency LIM/dB
01}

LIMIT LINE 03
Name:

Fig. 3-18 Flowchart for new entry or editing of limit lines

Activating / Deactivating

of Limit Lines
(Activate/Deactivate):

www.valeetonics.com

In this menu a stored limit line is activated or an active limit line is deacti-
vated. If there is an active limit line, the name of the menu point is
Activate / Deactivate; if there is no active one, the menu is only referred to
as Activate. After having selected the menu point a submenu, in which ail
the defined limit lines together with their number, name and current
status are listed, is called. If there is no defined limit line, the message
"None defined” appears in the display. The cursor is placed on the active
limit line with the lowest number, or, if there is no active one, on the line
with the lowest number of all limit lines.
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Limit Lines:

New Entry of
Limit Lines:

The cursor is placed on the factor to be edited using the ¢ and T keys or by
entering the appertaining two-digit number (e.g. 01 must be entered for factor 1).
If the factor with the number entered is not defined, the error message " <zr>
undef” (< xx> = number entered) appears in the last line of the display. The status
of the limit line can be changed (ON - OFF, OFF -+ ON) by pressing the ENTER key.
If there are two active limit lines, the cursor jumps automatically to the second
active line after having deactivated aline.

Only two limit lines, respectively can be active at one time. When trying to activate
a third one, the error message "Max 2 Limits active” is output. Before activating
the desired limit line an aiready active one must be deactivated. The menu is
exited using the «key or EXIT.

When calling the EDIT menu the limit line to be edited is requested in the first sub-
menu. It must be entered by its appertaining number. If there is no limit line with
the selected number, the blank table for entering the points appears. If a limit line
with the selected number does already exist, its name is cutput in the following
menu and a selection between editing (Edit) and new entry (New) is offered. In
the case of new input the blank table appears. If “New" was selectad by mistake,
the former limit line may be restored by pressing the « key prior to complete
input of the first point.

New entry of limit values must be performed in the sequence of increasing fre-
quencies with frequency and level. The cursor is placed on the frequency of the
first point at the beginning. Following frequency input (ended by MHz or kHz) the
cursor jumps automatically to the appertaining level value. Values of -200 to + 200
are permissible for the level. When exceeding these limits the messages "Max Leve!
200 dB” or "Min Level - 200 dB” resuit. The input unit is always dB, i.e. the unit of
the limit value is adapted to the unit valid during measurement, which usually
depends on the transducer used. After having completed input of the point the
cursor jumps automatically to the next one. Bl

If the increasing order is nat adhered to, the message "Frequency Sequence!” is
output and the frequency inputisignored, i.e. entry is not accepted.
P

If the maximum number of points has been entered, the irf'tput menu is
automatically exited. It can also be exited beforehand by pressing the ENTER key
while the cursor is in a blank frequency field Jor by using the -+ key. The limit line
can finally be provided with a name (Name) in the following submenu. Input can
be perfarmed either via the external keyboard or via the auxiliary lines for text
input {cf. section 3.2.4.1.2), if the keyboard is not connected. Maximal & characters
are permitted far the name. If no name is desired, the field Name may be left
blank.

When editing limit values a point can be deleted, a new one can be inserted or

Already Existing=..only any frequency or level value can be changed. Inserting or deleting a paintis

—

Limit Lines:

www.valuetr¢

Possible, when the cursor points to the number of the point. It f-deleted using the
DELETE key and the subsequent values move up. A free line is created at the
pasition of the cursor using INSERT and all following points are raised by one
number. When entering the new frequency in the new line it must be ensured that
the frequency order is kept as otherwise input is not accepted. If the limit value has
already the maximum possible number of paints, it is not possible to insert a new
one. in this case the error message "ERR: Max <xx> values” (<xx>: the
maximum number of points which is dependent on the number of the limit line, cf.
table 3-10) appears in the bottom line.
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A frequency or a limit value can be changed when placing the cursor on the
desired position. When entering a figure the old value is deleted and the new one
is displayed. Stick to the increasing frequency sequence in this case, toa.

The EDIT menu is exited either by way of the « or = key or, when the cursor is on
the last point by pressing the ENTER key. The menu for the name appears in the
DATA INPUT display (cf. New Entry of Limit Lines).

Display of Active In the menu Limit Status the limit lines currently activated are indicated in the
Limit Lines: second and third line. They are represented together with their number and name,
if the latter is defined. If no limitline is activated, none is indicated in the menu.

3.2.4.3.3 Extended Functions of RF-Analysis (OPTIONS)

The Options of the ESHS offer new functions that serve for adapting the RF-analysis to specific
measurement problems or to optimize measurement runs for various applications. A significant
feature is data reduction. It is achieved by dividing the frequency range into subranges. During a pre-
test the maximum interference is searched for in a subrange. A measurement is immediately carried
out at this maximum in the desired indicating mode - usually quasipeak or average value. In any case it
is thus ensured that the highest interference levels are measured with weighting. The relatively time-
consuming measurement procedures must however only be carried out with a limited number of
frequencies, so that total test time is considerably iess. In the case of RFI voltage measurements with
artificial networks it is also possible to switch over the phase for weighted measurement, if required.
This ensures that the highest interference is detected. The user himsalf largely determines the
measurement run by combining the various options in different ways. Thus the number of subranges
(max. 400), parameters of the pre-measurement, type and phases of artificial network, type of
weighted measurement and its measuring time and the threshold value for which a weighted
measurement is to be performed can be freely determined by the user. How ta carry out e
measurement is described insection 3.4, :

Operation:

—— .

SCAN OPTIONS
e 01) RFlVoltage  OFF -
_:.-. 25 QGated Scan OFF "__
30 Subrge/Marg OFF
140 Final AV OFF |
542 Final QP OFF 1

145  Final QPIAV QFF 1
162 Meas&Plot OFF

163 SpecialScan  OFF
Fig.3-19 Calling the SCAN OPTIONS menu

The cursor is placed on the desired option using the { and + keys or it is directly entered using its
number. The status of the scan options is switched over by way of ENTER (OFF — ON, ON — OFF). Some
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of the scan options require additional entries. ln this case, a submenu in which the necessary values
can be input is called during switch-an. The main menu is exited when calling any other menu or by
way of the EXIT key.

OPT 01, RFI Voltage: The option together with an Artificial Network ESH2-Z5 or ESH3-Z5
and a plotter and/or printer allows to carry out a complete RFI
voltage measurement with documentation of the measurement
results, (How to use the function, cf. section 3.4).

Switching on the phase in the submenu PRESCAN/MANUAL also
causes a connected Artificial Network to be switched on at the same
time. This makes it possible to manually select the phases from the
receiver.” If the Artificial Network is switched off with OFF, the
remate control is disconnected.

OPT 25, Gated Scan: Default setting of the option is OFF.

With the option switched on, frequency scan starts with a positive
edge at the input "External Trigger” (pin 1) of the USER INTERFACE. It
continues as long as HIGH level is applied to the input. When the level
changes to LOW, frequency scan stops. Following the next positive
edge it starts again at the position where it was interrupted.

The function contributes to a considerable reduction in measuring
5 time required for devices under test featuring intermittent
e interference or systems which are only irregularly activated. The
trigger level must be generated by the device under test, itseff.

OPT 30, SUBRGE/MARGIN: This option is used in connection with option 01. The user can specify
the number of. subranges (SUBRGE(S)) at the maximum levels of
which a final test is to be carried out and the level margin (MARGIN)
compared to the limit line at the frequency from which ‘enward
measurement is carried out. Application is described in section 3.4 in
connection with option Q1.

Operation: "

- OPT 30 SUBRGE/MARGIN
Default (a1}

> No. of Subrges: 25
- Acc Margin/dB: 6

When calling option 30, a submenu appears, in which the required

2 number of subranges and the difference relating to the limit line
from which onward a weighted measurement is ¢arried out can be
entered. The values of the default setting are 25 subranges and a
margin of 6 dB with respect to the limit line. New values can be input
by placing the cursor on the desired line and entering a new value.

The permissible values for the number of subranges are 8, 16, 25, 50,
100, 200, 400 (maximum value). When entering a value other than
the ones stated above, it is rounded up or down to the next
permissible one. For the margin to the limit line all the values be-
tween -200 dB and + 200 dB are permissibie. A positive value leads to
amargin that is below the limitline.

The menu can be exited using EXIT.
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Option 40;: Final AV
Option 42: Final QP
Option 45: Final QP/AYV:

Option 62, Meas & Plot:

—t—
-—-

Default setting is OFF.

With the options 40, 42 and 45 ON, quasipeak -measurement, average
measurement or bath is automatically effected at the maximum levels of
the subranges following a measurement with scan. One function only can
be switched on at one time. When activating ane option, the other two
are automatically switched off. The options are used in connection with
option 01 “RFT Voltage”. Application is described in section 3.4.

Operation;
» Place the cursor on one of the options 40, 42 or 45:

» Press ENTER. .
With option 45 for example, the following submenu is called:

DATA INPIT

QPT 45 FINAL QP/AV
> Default on

Meas Time 1g

In this submenu measuring time required for measuring again at the
maximum levels of the subranges is specified.

» Place the cursor on Meas Time for this purpose and then enter the
desired measuring time.

b Set the basic setting (cf. menu) by way of Default.

The menu is exited by pressing eiher the EXIT key or « key and option
45 is displayed with ON in the option menu. When pressing ENTER
while the status is ON, the option is deactivated (status OFF),

Default setting of the option is OFF. i
To allow to follow the measurement run, the measurement curve can be

output on plotter during frequency scan. , , ————

If no plotter is connected or it is set to another address than specified in
the SETUP menu, the message Connect Plotter! is read out in the display
DATA INPUT. After having connected a plotter the scan is started by
pressing a key in the ENTER area. When pressing only a ENTER key
measurement is started without a piot.

With the IEC bus switched off (Spec Func 11 or operation with internal
battery) the message IEC Bus OFF (SF 11) is output. In this case switch
on the |IEC bus using Spec Func 11 and restart the plot. -

_The note WARN: Plotter active is output when starting a scan before a
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plot activated before has been concluded. The scan is not started in this
case. Wait until the data are completely output to the plotter or switch
off option 62 before restarting the scan using RUN.

When starting the scan everything defined under the point Report
Setting in the menu Plot Contents is plotted. |f Curve is not activated in
this menu, a warning results; "WARN: Curve OFF"
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Option 63, Special Scan:

1004.0401.10
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When Special Scan is selected, one measurement at each of the fre-
quencies defined in a frequency data set is carried out with the desired
receiver settings. Thus it is possible to obtain a measurement result in
minimum time, if the frequencies of emitted interferences are known.

Example:
Measurement of emitted interference at the line frequency plus har-
monics and frequency of the switching power supply plus harmonics.

Frequencies for the special scan are entered using the SCAN key.
Input menus are different from those of a canventional scan.

Operation:
SPECIAL SCAN DATA
= y Edit Set
New Set o
EDIT SPECIAL SCAN NEW SPECIAL SCAN
) Fregt : 110 kHz } Freq1
Freq2 :123.23- kHz Freg2 :
Freq3 :1.00010 MHz Freql :
| Freg4 :2.00020 MHz | | Freqd !
L ] .
P !
. a {
1
e s :
1
[}
!
EDIT SPECIAL SCAN NEW SPECIAL SCAN
Min Lev :-20 dB Min Lev ;-20 da
Max Lev : 80 d8 Max Lev ; 80 df
Min Freq : 9.00 kHz Min Ffaqf: 9.00 KkHz
| Max Freq: 30.0000 MHz| b Max Freq: 20.0000 MHz [
Dstyle__icunve T Dstle _sCuve ___J

Fig. 3-20 Flowchart for input of a special scan

In the first menu it is possible to select between editing of an aiready
existing data set and new entry. The following menus are essentially
the same.

400 frequencies at the most can be entered. The individual
frequencies must be entered in increasing sequence. Frequency
inputs that are not in line with this order are not“aecepted. The error
message Frequency Sequence results. When editing the data set, itis
possible to insert additional frequencies using INSERT or delete them
by way of DELETE.

The edit menu is exited by way of the « or - keys or, if the cursor is
on a blank input line or on the maximum possible interpolation vaiue
by the ENTER key.

Following the input of all frequencies, level and frequency limits must
be entered for plotter or printer output.

The Style function allows you to select the way a measurement curve
is represented on a printer or a plotter.- Pressing the ENTER key
switches between closed curve sections (Curve) and small vertical
lines (Line).

3.69 E-4



3.2.4.3.4 Frequency Scan

A scan is started by pressing the RUN/STOP key. It runs in accordance with the set special functions {cf.
section 3.2.3.13), transducer factor or transducer set (cf. section 3.2.4.2.2) and options. If several
ranges are defined in an active transducer set, the receiver stops at the range intersections and
requests changing of the transducer. The data measured are stored in the internal RAM {cf. OPTIONS
and section 3.4). Max. 30.000 measured data can be internally stored. If more measured values are
produced, they are not available any more for further processing (e.g. subsequent outputvia the IEC
bus). Nevertheless, a complete diagram is always output, since only the 400 upper values of the scan
are required. When switching off the receiver the stored data get lost.

Operation:

ANALYESES
. scan

~opw§{\j§. !
AR )

SCAN SCAN

Breparing... Running...

Fig. 3-21 Calling the SCAN menu

ry
ot
i

»  Press RUN/STOP key. ”
Frequency scan is initiated. At the beginning the ESHS generates a data set which contains the
correction values consisting of frequency response correction values from the total calibration and
transducer factors for all frequencies. While establishing the data set Preparing... is indi¢ated in
the DATA INPUT display. Subsequently the frequency scan start.s.’The DATA INPUT display shows

Running... ;
i

b Press RUN/STOP key.
Frequency scan stops. The receiver can now be operated manually to allow e.g. closer examination
of the receive signal at a frequency by monitoring or switching over of the detector or measuring
time. The following menu appearsin the DATA INPUT display:

DATA INPUT

SEAN
Interrupted. .

> Cont at Interrupt
Cont at Rec Freg

» Select Contat Interrupt.
Frequency scan continues at the position where it was interrupted with the settings defined in the

scan data set.

» |f the receiver frequency is lower than that at which the scan was stopped, the frequency scan
continues at the position where the receiver is at the moment with the settings defined in the scan
data set when selecting Cont at Rec Freq. If the frequency is higher, the scan is started at the
frequency at which it was interrupted. Thus part of the frequency scan can be repeated, if there
has been any irregularity. The measured values already stored are deleted and replaced by the
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new ones. If the results are simultaneously output via plotter, the old measured values are over-
written,

»

If the scan was interrupted and the RUN/STOP key is pressed, frequency scan is stopped. The data
already measured get lost. The measurement can only be started from the beginning by activating
again the RUN/STOP key.

At the intersection of transducer set ranges it is requested to change transducer by the following
menu:

DATA INFUT

SEAN
Interrupted,. .

connect TRO:CNamed
> Centinue

After having changed the transducer, frequency scan continues when a key in the ENTER area is
pressed,

Note: If an active transducer factor or set is hot defined over the whole range of the scan,
invalid measured values result in the range where the transducer is not defined. To
inform the user about it the following error message is output on the DATA INPUT
display:

Y T
SCAN

L “e

Meas Fnvalid
Trand undef

1y

In addition the level display flashes in this range. Valid measurements are—carried out

only at the frequencies where a valid transducerss gefined.

After termination of the frequency scan a beeping tone is output, if the beeper is
activated and the hint Complete appears in the DATA INPUT display.

3.2.4.4 Generating a Test Report {Report Keypad)

The result of a rmasyrement run can be cutput both on a printer with Centronicsi:lterfaca and via IEC
bus on a plotter with HP-GL interface. For printout any EPSON-compatibie 24-pin printer may be used.
The contents of the plotter or printer output can be determined by the user himself.

The following outputs are feasible:

Measured value diagram with limit lines
Measurement settings of the receiver
User-definable heading

Up to two measurament curves
Measured value table

Date and time

Thus it is possible to e.g. output the diagram on plotter and simultaneously the measured value table
on printer. Plotting can also be carried out during the frequency scan {cf. section 3.2.4.3.3).
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In addition to final results of an RF analysis scan, the resuits of a prescan can be copied in tabular form
to a printer. The parameter Scan Res List in the Printer Setting menu has to be switched ON. The
name Meas values for the final results was replaced by Final Results.

This is the new menu for setting the printer:

PRINTER SETTING

TheAp s S SR : played after having
I Title ON | can be scrolled
 Scan Table ON | using § and + keys
lL Diagram OFF |

3.2.4.4.1 Selecting the Pre-setting of the Printer and Plotter

The user himself can largely determine the test report by selecting the presetting of the printer or
plotter. He can salect the level display range by entering the minimum level (Min Leu) and maximum
level (Max Lev) when defining the scan parameters {cf. section 3.2.4.3.1). In addition the user can
select between linear (Lin) and logarithmic (Log) scaling af the frequency axis. He can also specify
what is to be part of the test report. When using the plotter for output, the colors for the individual
components of the display can be chosen differently to pravide for a more easy-to-understand plot.

-t
The presettings are stored in the memory with battery back-up so that usually the settings must’fEfe
effected only once. They are even maintained after having called the default setting of the ESHS with
the help of RCL 0 (cf. section 3.2.4.5).
.
;
Operation: S [

The menus for determining the design of the measured value outputfand presettings of the printer or
plotter are called using the SETTING key in the keypad REPORT. In the*first menu (REPORT SETTING)
the user can select between presefting of the plotter or printer. In addition the scaling of the
frequency axis can he specified in this menu.
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]

REPORT SETTING
-«—i ) Plotrer
Printer £
Scale: LOG
N\
PLOTTER SETTING Scaling of the PRINTER SETTING
<1 ) Contents frequency axis ) Defauft ON
Device LINort0G Meas values ON
Title ON
0 g : Scan Table ON I{
A PLOTTER CONTENT PLOTTER SETTING | Diagram OFf
y y Default oN ) GPIB Address: R =
Curve ON Pen Setting
Title ON {_ Special Scaling  OFF =
: Diagram ON : 1
1 [}
i 2'22:5:;: s %F; i PEN SETTING PLOTTERSETTING '
i i Default ON Axist X ¥ R,
1__D_aiir£if‘f _____ Ci h_l_J' Graticule Pen: 1 P1. 600, 610 o
Text Pen: 1 p2: 7320 , 10610
1 ]
o E Curve 1 Pen: 2 E o e
o : CurveZ — Pen:3 :
| Limits Pen: 4 : e,
{ Single val. Pen: 5 :
| Date/Time___ Pen:2 1
Fig. 3-22 Presettings for plotter or printer output
Scaling Linear or logarithmic scaling can be chosen for the frequency axis. Default setting
the Diagram: is logarithmic scaling. If the ratio between maximum and minimum frequency is,

however, tower than 1.5, the measured value diagram is automatically output
with linear frequency scaling.

“The scaling can be switched over using the ENTER key, when thé& eursor is placed on
scale (LOG « LIN).

Presetting of In the menu PLOTTER SETTING a distinction is made between contents
the Plotter: (Contents) of the report and device setting (D=vice) of the plotter.

in the menu PLOTTER CONTENTS the various components of a plot can be
activated or deactivated. These are

e the graticule with frequency and level labelling and, if defined, the limit lines
(Diagram),

e the heading defined by the user (T'itle, cf. section 3.2.4.1.2},

® the measured value curve(s) (Curve),

® the table with measured values (Meas values),
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® the table with the list of scan and partial scan settings used with the
appertaining receiver parameters (Scan Table) and

e date and time.

Default setting (¢f. fig. 3-22) is output with graticule including labelling, heading,
date/time and test curves. The measured value table is not part of the default
setting as it can be output more conveniently and quicklier on a printer.

DEVICE SETTING is used to set the GPIB-address of the plotter, to assign the
pens of the plotter to the graticule, labelling, test curves, limit lines and the
measured values and to set the scaling of the test report. Values between 0 and 30
can be entered for the IEC-bus address. Other inputs are not accepted, i.e. the
original value is maintained.

A submenu’in which the individual plotter pens can be assigned to the various
components of the test report is called using the menu point Pen Setting. With
default setting (Default ON) the pens are selected as shown in fig. 3-22. When
selecting a different pen assignment, default changes to OFF. Figures from 0 to 8
are permissible for the pen number. Using pen number 0 no pen is selected.

If another type of scaling of the test report than that specified by the plotter used
is desired, the bottom left (P1) and the upper right (P2) corner of the report can be
set separately with the help of the menu point "Special Scaling”. When activating
this menu point a submenu is called in which the values selected for P1 and P2 are
entered. Values ranging from - 32768 to (+) 32767 are permissible for the
coordinates. lllegal values are not accepted. The values for the coordinates depend
on the plotter used and must be learnt from the manual of the plotter. The ESHS
10 is preset for the use of the R&S-platter DOP (cf. fig. 3-22). After having ended
the input the status of Special Scaling changes to "ON”.

':L‘.:

Plotter P1/X PAY P2/X pY e,
DOP /R&S 600 610 7320 10610
R 9833 (Advantest) 650 610 7200 10610 ,
HP 7475 DefaultON | DefaultON d
- ~~—————————1HP Color FAQ Default ON Default ON

/
/

Presetting of The menu for setting the printer (PRINTER SETTING} offers the selection between

the Printer: the various elements of a report similarly as with plotter output (see abave).
Default setting means output of the title with measured vaiue table and output of
the scan settings (cf. fig. 3-22). :

3.2.4.4.2 Input of theTabellings for Printer or Plotter Output -

To provide complete documentation of the measurement results the printer or plotter report can be
labelled individually. The following entries can be made:

Heading,
Measurement Type,
Equipment u. Test,
Manufacturer,
Operating Condition,

Operator,
Test Specification and

Comment ! and Comment 2 (two lines for commaents).
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Operation:

The menu TITLE, in which the elements possible to label are stated, is called using the TITLE key in
the keypad REPORT. The desired point is selected using the cursors. The following input menu varies
depending on the instrument equipment available, (f an external keyboard is connected, the desired
text can be input using the same. Otherwise input can be made via the auxiliary line editor in the last
two lines of the menu (operation cf. section 3.2.4.1.2).

in both cases 40 characters are maximally possible for each labelling element, Two lines with 60
characters each are permissible for the comment. Additional characters are not accepted.

The following menu tree shows the input of the labelling e.qg. in the case of the title:

|
TITLE

<. ) Heading
Measurement Type
= Equipment u Test

Manufacturer
Operaung Condition
Qperatar

Test Specification
Comment 1
Comment 2

- o —

e St

without ext. keyboard TITLE HEADING S

Peeed =

ABCDEFGHUKLMNOPQRST UVWXYZ-., 1234567890
abedefghijklmnopgrst UvWxayZz:; I ",J.

TITLE HEADING 'y

/

with ext. keyboard -

Fig.3-23  Menu tree for input of the labelling

e = -

3.2.4.4.3 Output of the Measurement Results on Printer -

When pressing the PRINT key the ESHS immediately starts to print the measurement results in the
form they are configured in the SETTING and TITLE menus. If no printer is connected or it is not
ready for operation, the message "Connect Printer!” appears on the display DATA INPUT. After having
cannected a printer the printing process must be started again.

Printing is a background process, i.e. the receiver can be operated during printing. However, fast
measurements take somewhat more time.
Frmﬁmlgpr n b S.-tstopped at any time using Abort Printing. In this case printing must be re-started for a
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TITLE

P
% Printing...

} Abort Printing

Fig. 3-24 Start of printer output

3.2.4.4.4 Output of the Measurement Results on Plotter

When pressing the PLOT key the ESHS immediately starts to plot the measurement results in the form
they are configured in the SETTING and TITLE menus. If no plotter is connected or the plotter
connected has a GPIB-address different from that entered in SETTING, the message "Connect Ploiter!”
is output on the DATA INPUT display.

No other controller may be connected to the 1EC bus when starting plotter output, as otherwise the
ESHS cannot take IEC bus control (message on DATA INPUT display "Bus Control required”). |n this case
the controller must be disconnected from the IEC bus.

When the [EC bus is not in operation (Spec Func 11, cf. section 3.2.3.13), start of plotter output is
acknowledged by the message "IEC Bus OFF (SF 11)!". After the IEC bus has been switched on, the
plotting procedure must be started again. “
'{-__:-.J’
Pressing the PLOT key again during plotting, the message "WARN: Plotter active” is read out on the
DATA INPUT display. This message also appears when the plotter output is started and another

platting procedure which was initiated with option 62 (Meas&Plot) has not yetterminated. 7,

.
The message WARN: No Pen selected indicates that an element of the measurement report, for which
7 T nopenwasselected (Pen = 0in PEN SETTING), will be outputted. /,
/
Platting is a background process, i.e. the receiver can be operated during the plotting process.
However, fast measurements take somewhat more time.
If output of a measured value diagram and of a table is specified, the former is plotted on the first
page and the table on the following pages. The user is requested ta change the sheet on plotter by
the following message in the DATA INPUT display.

Insert new sheet - -
> press ENTER - =

Labelling is repeated on every page.

Plotting...
} Abort Plotting

Fig. 3-25 Start of plotter cutput
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Plotting can be stopped at any time using Abort Plotting. In this case plotting must be re-startad, i.e.
the plotting process cannot continue at the paint where it was aborted.

RCHDE & SCHWARZ 08. Feb 91 05:13
RFI Voltage Test

EUT: PC Power Supply
Manuf: PC & Powar
Op Cond: Screen cennactad

Operator: J. Wolf
Tast Spec: CISPR 22
Comment: Line Filter not grounded

Scan Settings (1Scan): .
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Fig. 3-26 Plotter output
1004.0401.10 3.77 E-4

www.valuetronics.com



3.2.45 Saving and Calling the Receiver Configuration

In the ESHS, 9 complete instrument settings (1 to 9) maximally can be saved. The setting 0 contains the
default setting of the receiver and cannot be modified. All the settings are set to their default values
using 0. The settings are stored in the internal CMOS-RAM and are thus maintained even after having
switched off the instrument. The settings for measurements that are performed repeatedly must only
be entered once and can be re-called at any time.

The following parameters are saved:

All the current receiver settings, such as frequency, attenuation, operating range, detector, etc.
the special functions activated,

the transducer settings currently effective,

the limitlines,

the scan data set and

the set scan options.

To facilitate the recovery of settings saved, they can be provided with a name.

Note: As the limit lines, transducer and the data sats. for the "Special Sean” in turn contain
extensive data sets, they are saved completely only once. The data set stored anly
cantains a hint as to the respective limits, transducers or special scan data. If the latter are
changed subsequently, it may occur that the initial transducer or limit cannot be
reconstructed any more when re-calling an instrument setting.

Operation:
o
54
B pata ] g
= sav il raL £ ar
.
p
Y
Jp—
?
/
SAVE RECALL
} RegNa:_ } 0 Dafault
(1..9) 1 RFi Voltage
2 MIL RE
== : 9 2000000 1 -
SAVE RegNo: 1 e l -
) Name: _
Fig. 3-27
Saving a Device The desired register is requested in the DATA INPUT display when pressing the
Configuration: SAV key in the DATA keypad. The permissible registers (1 to 9) are also shown

in the display. |f the register is already occupied, its contents are overwritten
with the new data set. After having entered the respective number
(<number> + ENTER) a further menu appears, in which a name for the
register selected can be entered. After having input the name the currently
effective configuration is saved. '
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Recalling a Device The key RCL in the DATA keypad serves to call a menu in the DATA INPUT

Canfiguration: display in which all the occupied registers together with their number and
name are representad in the form of a list. The desired register can be called
either by entering the corresponding number or selecting it with the help of
the cursor. Input of registers not occupied is not possible. In this case the
receiver autputs the error message "Register empty”.

Default setting of the ESHS {(RCL 0):

Freguency: 1 MHz

Stepsize: COARSE

Attenuation: AUTO, LOW NOISE (RF-attenuation = 10 dB)
Detector: AV

IF-bandwidth: 10 kHz

Operating range: 60 dB

Measuring time: 100 ms

Pre-amplifier: off

Special functions: Default setting (cf. 3.2.3.13)

Setup: is not affected

Transducer: ) al! the transducers defined are deactivated
Limit lines: all the limit lines defined are deactivated
Options: none .

Scan data set: Default data set (¢f. 3.2.4.3.1}
Printer/Plotter settings: are not affected

3.2.5 Connecting External Devices

e

3.2.5.1 Connecting the Transducers (ANTENNA CODE)

The ANTENNA CODE socket is provided for the supply and coding of the conversion factors of
transducers. It serves to code the conversion factors of high-impedance probes, curreft probes and
antennas in 10-dB steps. In addition the receiver is informed on the quantity to be measured
(fieldstrength, current and voltage). Active transducers can be dupplied with £ 10V by the socket.

The following R&S-accessories are available with suitable coding:

® Passive Probe 9 kHz to 30 MHz ESH2-Z3,

e Active Probe 3 kHz to 30 MHz ESH2-22,

® Rod Antenna 9 kHz to 30 MHz HFH2-21,

® Rod Antennad kHz to 30 MHz HFH2-26, - _

e Loop Antenna 9 kHz to 30 MHz HFH2-Z2 -
e RF-Current Probe 100 kHz to 30 MHz  ESH2-Z1 and

[ ]

Current Probe 20 Hz to 100 MHz EZ-17.

As the conversion factor of the RF-current probe ESH2-Z1 increases by 20 dB per decade below 100
kHz, it is however more advantageous to enter the exact conversion factor via the transducer factor

(cf. section 3.2.4.2.2).

The coding can be rendered ineffective using the special function SPEC FUNC 12. This is useful if with
an active transducer the supply is to be used, however the coding is not desired. If a transducer is used
during the measurement, the coding at the ANTENNA COOE socket is automatically rendered

ineffective.
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For fieldstrength measurements in shielded rooms, the ESHS is usually operated outside the room. If
an active antenna is used for the measurement, the shield of the supply and coding cable must be fed
through the screen of the chamber, such that there is no emitted interference inside the chamber. The
ANTENNA CODE socket is assigned as follows:

A ground

B +10V, max, 50 mA

C pV/m (electr.fieldstr.)

D pa

E 10dB

F 20d8

G 40d8

H 80 dB

K -10V, max. 50 ma

M - Reversing the sign of the factor

Fig. 3-28 Assignment of the 12-contact Tuchel-type female connector

A 12-contact connector {Tuchel-type, R&S-order number 0018.5362.00) is used for coding. The inputs
for the code must be connected to ground. )

Example:  An antenna for electric fieldstrength measurements has an antenna factor of 10 dB,i.e.a
fieldstrength of 10 dBuV/m produces a voltage of 0 dBuV at the RF-input.
» The pins C and E must be connected to ground.

3.2.5.2 AF-Output

An external loudspeaker, headphones or, e.g., an AF-voltmeter can be connected to the AF OUTPUT
socket using a PL-55-connector. The internal resistance is 10 Q, output power is higher than 100 mw.
If a connector is connected, theinternal loudspeaker is automatically switched off.

[

?

3.2.6 Inputs and Outputs at the Rear Panel
3.2.6.1 [F-Output24.7 MHz (74.7 MHz OUTPUT) -

The 74.7 MHz QUTPUT is provided for the connection of the Panerama Monitor EPM or a spectrum
analyzer. The gain compared to the RF-input is 10 dB (with pre-amplifier 20 dB), if RF-attenuation is 0
dB. The 3-dB bandwidth is larger than 2 MHz. It is however determined by the RF-bandwidth at low
frequencies and at the limits of the pre-selection filters (cf. Specifications).

3.2.6.2 IF-Output 80 kHz (80 kHz OQUTPUT)

The 80-kHz output is suitable for tests with oscilloscope, spectral analysis and examination of the
modulation. The bandwidth is equal to the IF-bandwidth selected.

The output voltage (EMC)is 1mVtolV in the 60-dB range
and 1TmVto30mV inthe 30-dB range.

£-4
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3.2.6.3 Video Output

The signal of the envelope demodulator is brought out at the video output. The voltage is identical to
the envelope of the IF-signal and is therefore suitable for examinations with the oscilloscope. The
output voltage is 0 to 4 V; the internal resistance is 50 Q; it can however only be loaded with high
impedances (> 1 k{). The bandwidth corresponds to the IF-bandwidth set.

3.2.6.4 input for External Reference (EXT REF INPUT)

To increase the frequency accuracy of the ESHS, an external frequency reference can be connected to
the connection EXT REF INPUT (pos. 32, fig. 3-2). A 5- or 10-MHz signal with a nominal level of 1V at
50Q is necessary for this purpose. A level of 3 dB is usuaily sufficient.

The ESHS, itself detects whether an external reference with a sufficient level is connected. It is checked
by the switch-on routine and the hint "Ext Ref” is entered in the SETUP menu by the ESHS (cf. section
3.2.4.2.1). If a reference is connected during operation, the hint "Ext Ref ON" is output on the DATA
INPUT display and simultaneously entered in the SETUP menu. If a signal is not suitable for
synchronization, the error message WARN: Ext RefFreq is output, if the frequency for synchroniza-
tion of the internal reference oscillator is not precise enough WARN: Ext Ref Level is output, if the
level applied is not sufficient.

Pt s

!y
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3.2.6.5 USER INTERFACE

The USER INTERFACE at the rear panel of the ESHS is a 25-contact CANNON-socket, to which five
different signal groups are assigned. It contains the following interfaces:

Serial interface (R5232-C) for loading the firmware,

Internal serial bus for control of accessories (currently not used),

6 parallel TTL-control lines {port 1 to port B),

+5-V-and +12-V-valtage for supply of external devices and

analog outputs for the display voltage.

The pin assignment is shown in the following figure:

14 l....l..'...q a3
1 LA NN EENNENENEN] 13
Pin Signal 170 Meaning
1 EXTRIG I Ext. trigger, switchablé pos/neg. tngger
2 RxD 1 Recesved Data: transmits A5Cl data from computer to recaver
3 TxD s} Transmitted Data: transmits ASCll data to the camputer
4 D5R 1 Data Set Ready
5 DTR 0 Data Terminal Ready
& RTS 0 Request To Send [ ':»-'J
7 AGND Analag Ground N
8 DCo [ Carrer Detact .
9 SCLK o] Clock for Seral Bus {Clock Rate 4 MHz) rr
S BN I I TDATA e} Data line for senal bus ’
n REC2 o] Recorder Qutput with Artificial ldstrument
12 DGND Digital Ground
13 +5V Supply far external accessary
14 PORTY o} User Port Data 1
15 PORT2 o} Usar Part Data 2
16 PQRT3 0 User Port Data 3 -
17 PORT® o User Port Data 4 ) e
18 PORTS 0 User Port Data §
19 PORTS o] User Port Data 6
20 cTs o] Clear To Send .
21 Strobe 0 Control signal for transfer of data to register
22 Rl | Ring indicator
23 REC1 o] Recorder Qutput without Artificial Instrument
24 AGND Analog ground
25 +12V 0 Supply voltage for accessories

Fig. 3-29 Assignment of the user interface X 37 (USER INTERFACE)
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3.2.6.5.1 Serial Interface (RS-232 C)

The sarial RS-232-C-interface is provided for loading the instrument firmware, 1t allows the loading of
new firmware versions using an IBM-AT-compatible personal computer via its serial interface withaut
opening the instrument. For more details refer to section 4.

The connection to the PC is established via a cable with a 25-cantact connector (to the ESHS} and a 9-
contact connector ({to the PC), which is included in the ESHS-service kit (cf. Specifications,
Recommended Accessories). It is also possible to use an adaptar from 2S-contact ta 9-contact that is
commercially available, as the pin assignment of the ESHS is in accordance with the standard. The
following table contains the pin assignment of the serial RS-232C-interface:

Table 3-11
Pin Signal 1/0 Meaning
2 RxD | Received Data: transmits ASC|l data
from the computer to the receiver
3 =D 0 Transmitted Data: transmrts ASCII
data to the computer
4 OSR ! Data Set Ready
e 5 TR o Data Terminal Ready
6 RTS o} Request To Send:
8 oco | Carner Detect
20 TS o} Clear To Send
e
e
- r 4
~ 3.2.6.5.2  Serial Bus !

{Currently not used) ,
A
/
The device-internal bus, which is also used for control of the modules of the instrument, is brought out
for control of accessories. The bus has a high impedance when it is not selected (tri-state output). The
word length is a multiple of 8 bit (= 1 byte). The address of the device to-be controlled is transmitted

as the last byta.

Table 3-12
pin ~“Signal 110 Meaning e
9 SCLK 0 Clock for serial bus
{Clock rate 4 MHz)
10 TDATA 0 Data line of senal bus
(4 MHz)
12 DGND Digital Ground
21 Strobe o] Contral signal for transfer of data to
a register (Active Law)
1004.0401.10 3.83 E-4
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3.2.6.5.3 TTL-l/O-Lines

Six port lines are pravided for the control of the Artificial Mains Networks ESH2-25 and ESH3-Z6. Thus
the phases and the reference ground are switched aver. The level corresponds to that of the TTL-lagic
(low < 0.4V, high > 2.0V).

Table 3-13

Pin Signal /0 Meaning
12 CGND Digital Ground

14 PORT 1 o User Port Data |

15 PORT 2 o} User Port Data 2

16 PORT 3 Q User Port Data 3

17 PORT 4 o] User Port Data 4

18 PORT 5 o} User Port Data 5

19 PORT & o] User Part Data 6

3.2.6.5.4 TriggerInput

The trigger input (USER PORT, pin 1) allows to start measurements depending on an external event.
This input is activated using the special functions 51 and 52 ( cf. section 3.2.3.13). The input is triggered
by edges and requires TTL-level (low < 0.4V, high > 2.0 V).

3.2.6.5.5 Analog Voltages

There are two outputs (RECT and REC2) available for logging the analog display voltage using a YT-
recorder or for observing the shape of the display voltage using an oscilloscope. Both outputs provide
the analog display voltage. The output REC2 contains a low-pass with the time constant 160 ms, which
corresponds to the meter time constant according to CISPR 16. The autputs provide a voltage which is
dB-linear and feature the scaling 50 mV/dB in the 60-dB operating rangé and 100 mV/dB in the 30-dB
operating range. Full scale deflection on the display instrument corresponds to a voltage of 3.75 V at
the analog outputs (pin assignment cf. figure 3-29), :

3.2.6.5.6 Supply voltages
For supplying external devices with low current consumption, the device-internal supply veltages +5V

(5.0 V1o 5.5V) and +12\410.8 to 15 V) are brought out. The current-carrying capacity is 700 mA for
both outputs. The receiver automatically switches off in the case of a short-circuit.

Table 3-14
Pin Signal Meaning
13 +5V S-V supply
24 AGND Analog graund
25 +12v 12-V supply
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3.2.6.6 PrinterInterface

The 15-contact socket PRINTER INTERFACE at the rear panel of the receiver is provided for connecting
a printer. The interface is compatible with the CENTRONICS-interface. A special cable can be supplied
for connecting the interface to the printer (EZ11-type, cf. Specifications, Recommended Accessories):

Pin Signal 1/0 Meaning
1 PRISTE (o} Pulse far transmitting a data byte
2 PRIDAT2 o Dataline 2 ,
3 PRIDATS Q Dataline § -
= 4 “PRIACK 1 Indicates that the printer is ready for reception
of the next byte
5 PRISEL 1 The printer supplies HIGH, when it 1s selected
6 PRIDATO o] Oata lined
7 PRIDAT3 o Data line 3 !{"-'f
8 PRIDATE o Dataline & b
9 PRIBUSY | Signal HIGH, when the printer 1s busy
10 PRIRES o] Initialization of the printer (active LOW) ry
= 1B PRIDAT1 (o] Dataline
12 PRIDATA o Data line 4 g
12 PRIDAT? 0 Dataline 7
14 AGND Analag Ground
15 "BRIEAU | Fault of printer {active Low)
Bild 3-30 Pin assignment of the Printer Interface
'ﬂ-__ -—
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3.2.6.7 IEC-Bus

The ESHS is equipped with a remote control interface according to the standard 1EC 625. It is
connected to the socket at the rear panel of the instrument.

QIG QIO GNO GND GNDLOGIC
] a (6 (8 (1) GND

D10 [ DIQ | REN [ GND|GND|GND
|7 1| 81

DIO |0I0 |EOr NRFDY IFC|ATN
1 E

010  BID DAV NDAC SAQ SHIELD

2 4
TE Pin Signal Pin Signal

1 Data /01 13 Data /OS5

2 Data /02 14 Data /06

3 Data /03 15 Data /07 -
4 Data /04 186 Data /OB “..":’
H EQI 17 REN

3 Dav 18 Ground (ff'

7 NRFD | 19 Ground ,

8 NDAC 20 Ground ! /

9 IFC 21 Ground
10 SRQ 22 Ground
11 ATN 23 Ground -
12 Shield 24 Logie Ground

Fig. 3-31 Pin assignmemtxf the IEC-bus socket =5

The characteristics of the interface can be learnt from the IEC-standard. The interface functions and
setting commands are described in section 3.3,

Note: In order to achieve a long operating time per battery charge, the IEC-bus interface is
switched off during operation with internal battery. if remote control via IEC-bus is
desired with battery operation, it can be switched on using the Special Function 11 (cf.
section3.2.3.13).
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3.2.6.8 Connecting a Keyboard

A 5-contact DIN"-sacket is provided for connecting a keyboard. Due to its low emitted interference itis
recommended to use the keyboard PSA-Z1 (order no. 1009.5001.31). It is however also possible to use
any other MF keyboard.

Pin Signal
1 Keyboard Clock
2 Data
3 free '
4 ground
g +5-Vsupply

Fig. 3-32 Assignment of the KEYBOARD socket

*) German Industrial Standard =

v‘,f
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3.3 Remote Control (IEC-Bus)

The test receiver ESHS features an IEC-bus device as standard equipment. The interface complies with
the standards IEEE 488.1 and IEC 625-1. The ESHS furthermore cansiders the standard “IEEE Standard
Codes, Farmats, Pratocols, and Cornmon Commands ANSV/IEEE Std 488.2 - 1987 also approved of by
the IEC commission. The standard IEEE 488.2 describes comman commands, data transfer formats,
terminator definitions, protocols of passing control. Program examples in R&S-BASIC can be found in
section 3.5.

The |EC-bus connectian sacket is situated on the rear panel of the ESHS. It is @ 24-contact Amphenal
connectar complying with the IEEE 488 standard (cf. section 3.2.6.7). The interface contains three
groups of bus lines:

1. Data bus with the 8 lines DIO1 to DIO8
Data transmission is bit-parallel and byte-serial with the characters in ISO 7-bit cade (ASCli-cade),
cf. table 3-18.

2. Control bus with 5 lines

ATN {Attention)
becomes active Low when addresses, universal commands or addressed commands are transmitted
to the connected devices.

REN (Remote Enable)
enables the device to be switched to the remote status.

SRQ (Service Request)
enables a connected device to send a Service Request to the controller by activating this line. o,

il
IFC (Interface Clear)
can be activated by the controlier in order to set the IEC interfaces of the connected devices to a
defined status. P

7
EOI(End oridentify) —— g
-¢an be used to identify the end of data transfer and is used with a pa{allel pall.

!

3. Handshake bus with 3 lines
Itis used to control the data transfer timing via the IEC-bus.

NRFD (Not Ready For Data)
an active Low on this line signals to the talker/controller that at least one of the connected devices
is not ready to accept data present on the data bus.

DAV {Data Valid) = : -
is activated by the talK€F/controller shortly after a new data byte has been applied to the bus and

signals that this data byte is valid.

NDAC {Not Data Accepted)
is held at active Low until the connected devices have accepted the data byte present on the bus.

According to the IEC 625-1 standard, devices controlled via the IEC bus can be equipped with different
interface functions. The following interface functions are applicabie to the ESHS:
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Table 3-15 Interface functions

d::;';:;:'“ Intartace functions
SH1 Source Handshake function, full capabiiity
AH1 Acceptor Handshake, full capability
L4 Listener function, full capability, unaddress if MTA
Té Talker funcuon, full capability, unaddress if MLA
SR1 Service Request function, full capability
PP Parallel Pall funcuian, full capability
RL1 Remate/Local switchaver function, full capability
oci Device Clear function, full capability
DT1 Device Trigger function, full capabiiity
1 Controlter funcuion, {system controller}
c2 transmits IFC
a3 transmits REN
C11 takes and passes control

3.31 Setting the Device Address

The IEC-bus address of the receiver is set in the SETUP menu (cf. section 3.2.4.2.1). The address can be
entered using the numeric keys in the range from 0 to 30 and remains stored in the non-volatile
memory when tha test receiver is switched off. The ESHS is set to address 17 (upan delwemmld start
or firmware update).

The controller uses the IEC-bus address to address the ESHS as IEC-bus talker or -listener. "Talk Only” is
not provided in the case of the ESHS. Tr,

3.3.2 Local/Remote Switchover g

The ESHS is always in the “Local” state at turn-on {(manual operation). If the ESHS is addressed as
Listener by a controller (e.g. using the R&S-BASIC commands "IECOUT” or "IECLAD"}, the test receiver
enters the Remote state and remains in this state after data transfer has been completed. This is
indicated ty the "REMOTE" LED on the front panel.

Note: If the ESHS is supplied via internal battery, the [EC bus is switched off following switch-an to
reduce-pewer consumption. The IEC bus can be switched on at any.time using special
function 11.

In this mode the receiver cannot be operated manually via the front panel. Rotary knob and keys (with
the exception of the "LOCAL" key) are disabled, no menu is displayed. There are two methods to
return ta the LOCAL state:

e by the addressed command “Go To Local® (GTL) from the controiler.

e by pressing the LOCAL key.

Data output from the cantroller to the ESHS should be stopped before by pressing the LOCAL key,
as otherwise the ESHS will immediately enter the Remote state again. The LOCAL key can be
disabled by the universal command Local Lockout (LLO) sent by the controller in order to prevent
undesired switchover to the Local state. Returning to local mode is possible by way of GTL. The
Local Lockout function is again effective when re-entering the Remote state. Activation of the
Remote Enable line (REN) by the controller definitely renders LLO ineffective. In R&S-BASIC a
combination of the commands IECNREN and IECREN, for example, may be used.
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3.3.3 Interface Messages
This group of messages are transmitted to a device via the eight data lines by the controller where the

ATN-line is active, i.e low. Only active controllers are abie to transmit interface messages.
Differentiation is made between universal commands and addressed commands.

3.3.3.1 Universal Commands
Universal commands act, without previous addressing, on all devices connected to the IEC-bus.

Table 3-16 Universal commands

Basic
command .
Command with R&S Function
contollers
DCL (Device Clear) IECDCL Abaorts processing of the currently received commands and sets the
command pracessing software to a defined initial status. This command
does not affect the device settings. *
5 LLO (Locat Lockaut) IECLLO The LOCAL key 1s disabled.
SPE {Serial Poll Enable} IECSPE Ready for senai poll.
SPD (Senal Poll Disable) [ECSPD End of senal pall.

!
-

3.3.3.2 Addressed Commands

The addressed commands act only on those devices previously addressed as listeners by the céptroller

(e.g. R&S-BASIC command "IECLAD™). r
Table 3-17 Addressed commands ',
Basic
command q
Command with RES Function -
contollers
s50C IECSDC Aborts processing of the currently received commands and sats the
(Selected Device Clear) cammand processing software to a defined initial status. This command
— does not affect the device settings. -
GTL (Go to Lacal) IECEI—CL Change to Local state {manual operation) —_.
GET IECGET Start of level measurement

(Group Execute Trrgger)

A device is addressed as listener until it is unaddressed by the controiler (R&S-BASIC command:
IECUNL).
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Table 3-18  ASCI/1SC- and IEC-character set
Control characters Numbers and Upper-case letters | Lower-case letters
special characters
0 | NUL i6 | DLE 32 | SP | 48 0 64 | @ | 80 P | 96 1m2f p
t |son|GTe |17 |octfwol 33 1t Jas | 1 Jes| a s | q|9r)| a|[113] q
2 | st 18 | b2 34| * |so| 2 |e | n |s2|rR |98 b [118fr
3 | ETX 19 | o 3s | # | sv] 3 |67 | c |83 s 99| ¢ |15 s
4 |eor|spc| 20 |pca(pce| 36 [ $ |52 | 4 s8] D |8a | T |t00| d |M1E]| t
5 |ENQ|PPC] 21 {NAK|PPU] 37 | % | 53 | 5 |69 | € | as | u Jtor| e f117| u
6. | ACK 22 | sYN 8| & |sa| 6 fro| ¢ |os| v jroz| ¢ {18 v
; 7 {8eL 23 | ETA 39 “Ass| 77| 6 |er | wiwi| g |19 w
g8 | Bs |GeT| 24 [cam|spef a0 | ( |6 | 8 j 72| v |88 [ x |wa| h |120] x
9 |HT |TcT| 25 |[em |spo | 41 | ) | s7 | 9 Q73| 1 e | v Jws| i |[121]y
el
b
10 | F 26 | suB a2 [ = | s8 74| ) Jso| z |106f j f122} =
11 | vr 27 | ESC 43 + |so |z s x]or | [ Jro7| &k 1123 {
- 12 | FF 28 | FS aa | , |eo ] ¢ 7| L joz | v Jros| 1 |123] |
L r
13 | R 29 | 65 as | - et | s |77 M |o3aj ] Joa| mj125] }
14 | s0 30 | RS 46 620 ) || N]os]| - o] a J126| -
15 | s 31 | us a7 | 4+ |ea |2/ |79 0|95 | - 11| o |127 | DEL
UNL
| — ———————
Addressedes Universal Listener addresses | Talker addresses _ Secondary
commands commands ) addresses and
commands

Code for control characters:

HT

T<T
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Interface message (" Take Control®)

ASCll character ("Horizontal Tab”)
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3.34 Device Messages

Device messages (acc. to IEC 625-1) are transmitted via data lines, in which case the ATN line is not
active, i.e, High. The ASCll code (15Q 7-bit code) is used. A differentiation is made between:

® Device-independent commands (common commands acc. to {EC 625, cf. section 3.3.4.3)

® Device-specific commands (cf. section 3.3.4.4)

Commands with a 2?7, such as FREQUENCY? are referred to as "query messages” and request the ESHS
to output the respective value where the same format is used as in the command table. The data and

values read in by the controller can thus be directly returned to the ESHS. In this example the output of
the test receiver may be “FREQUENCY 9000" where the basic unit (here: Hz) is always valid.

3.3.41 Commands Received by the Test Receiver in Listener Mode
{Controller to Device Messages)
Input buffer:

All the commands and data sent to the receiver are stored temporarily in the 4096-byte input buffer. It
is however also possible to pracess longer command lines in which case the part received before is
processed internally in the receiver.

Terminators:

Each command line must be ended by a terminator (exception: continued command lines). Permissible
terminators are: et

® <NewlLine> (ASCIl-Code 10 decimal)

e <End> (EOI line active) together with the last character of the command line or the character
<NewlLine>. e

T

The terminator is set using the device-specific commands TERMINATOR LFEO! - <New Line > together
with <EQI> - and TERMINATOR EOI - only <EQI> for transmission of binary data blocks (cf. section
3.3.4.4).

As the character <Carriage Return> (ASCI! code 13 decimal) is permissible as a filler without effect
before the terminator, the combination of < Carriage Return> and < New Line> that is for example
sent by the R&S-Controller PCA is also permissible.

All IEC-bus controllersfrom Rohde & Schwarz send terminators accepted by the tegt receiver as
standard. A command |Tna may require more than one line on the controller screen sifee it is only
limited by the terminator. Most IEC-bus controllers add automatically the terminator to the data
transmitted.

Separators:

A command line may contain several commands (proagram message units) when separated from each
other by a semicolon (;).
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Command Syntax:
A command may consist of the following parts:

® Onlya header
Example: *RST

® Combination of headers
Example: CALIBRATION: SHORT

® Header and question mark {"query”)
Exampie: UNIT?

These commands request the test receiver to transfer the desired data to its output buffer. These
data can be read in by the controller as soon as the device will be addressed as a talker,

® Header and numericvalue
Examples: MEAS:TIME 50 MS
FREQUENCY 1.045E2

According to the IEC-bus standard IEEE 488.2, the header and numeric value must be separated at
least by one space (ASCIl code 32 decimal). In the case of device-specific commands, the number
can be supplemented by a unit{e.g. "MHz", “S”, etc.):

® Header and mnemonic
Exampie: DETECTGR AVERAGE

® Header and string
Example: LIMIT:TEXT 'VFG 1046’
or LIMIT:TEXT "VFG 1046"
The two different types of notation allow to use them in different programming Janguages
without any difficulties. The character ' is preferably used in R&S-BASIC. L

The headers and their meanings are explained in section 3.3.4.4. Lower-case |etters are equivalent to
upper-case letters. Thus units can be used in the usual form, e.g. dBm instead of the natation using
upper-case letters "0BM”. 7y

The IEC-bus syntax makes it possible to insert additional spaces’a‘t,the following points:
e at the beginning of a header

® between header and numeric value, mnemonic or string
® between numeric value and unit

o hefore and after commas {,) and semicolons (;)

¢ before the terminator.

Numeric values:

Only decimal numbers are allowed as numeric values, the following notations are permissible:

e With and without sign
Example: 10, +10, -10

e With and without decimal point, any position of the decimal point is permissible.
Example: 1.234 -200.5 .123

1004.0401.10Q 3.93 E-4
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® With or without exponent to base 10, "E” or "e” can be used as the exponent character.
Example: 451 451E-2 +4.510-2

® The exponentis permissible with or without a sign, a space is also permissible instead of the sign
Example: 1.56+3  1.58-3 1.5 3

® Specification of the exponent only (e.g. E-3)is not permissible, 1E-3 is correct.

® Leading zeros are permissible in the mantissa and exponent.
Example: +0001.5 -03.7€-03

® The length of the numeric value, including the exponent, may be up to 20 characters. The number
of digits for the mantissa and exponent is only limited by this condition. Digits that exceed the
resolution of the device are rounded up or down; they are, however, always considered for the
order of magnitude.

Command line

i (5P) -I— Num.value Unit

+ Yy + 1
o= (SP) =
—[—- jT{ieader 1 (sP) Terminator

Mnemonic Yoo

—
[%)
o
—
-
| —
N
.
AY

Numaeric value

Lo

{Digit} §]
; . I {+)
(ZIHEI') (E)
—[ () — (Bigit) [ 1 l_(SP) —I Y ‘ {Oigit) ]—‘—

| L J J Y
{e)
l (ong.t)1 ) “

'r Mantissa i Exponent :
5P: Any character with ASCllcode 0to 9 and 11 to 32 decimal, especially space.
Fig. 3-34 Syntaxdiagram of a command line
3.94 E-4
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3.3.4.2 Messages Sent by the Test Receiverin Talker Mode
(Device to Controller Messages)

The ESHS sends messages via the IEC-bus, if it

® has been requested to make data available in its output buffer by one or more query messages
with a question mark within ane command line,

® indicates by setting bit 4 in the status byte (Message Available) that the requested data are now
available in the output buffer,

® hasbeen addressed as a talker (e.g. by the R&S-BASIC command “1ECIN®).

't is necessary for the command line with the data requests to be transmitted directly before talker
addressing; if another command line is present in between, the output buffer is cleared and bit 2 in
the event status register is set (query error; cf. section 3.3.5).

The output buffer has a capacity of 4096 byte.
A query message is formed by adding a question mark tq the respective header, e.g. FREQUENCY?.

i If the ESHS is addressed as a talker directly after the query message, the bus handshake is disabled

3 until the requested data are available. This may take several seconds since e.g. with *CAL? a

i calibration is performed before addressing. In this case it is more useful to wait for the MAV-bit (cf.
section 3.3.5).

The syntax for data output is exactly the same as for commands received by the ESHS. <New Line>
tagether with END (EQI active) is always used as terminator. The transmission of header and numeric
value enables the messages sent by the ESHS as a talker to be returned unchanged from the cqﬁtroller
to the test receiver. Thus a setting performed via the front panel can be read, stored in the controller
and returned later to the receiver via the IEC-bus.

r}‘
Notes: If the ESHS receives several query messages, it also returns several méssages within

ane line separatad by semicolons (;). ',

Several numeric values (day, month and year) can be sent as a reply to certain query
messages {(e.g. SYSTEM:DATE?). They are separated by commas (,).

Header and numeric values are always separated by spaces. Headers only consist of
upper-case letters and the characters *:" *_"and "*”.

] The messages sent by the ESHS do not contain units. in the case of physical variables,
the numeric values are referred to the basic unit (cf. section 3.3.4.4).

——

bT.rtput of the header can be switched on or off using the commaiids "HEADER ON"
and "HEADER OFF".
1004.0401.10 3.95 E-4
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Output message line

]

()
o y Head : !
ader 1 {sP Numeric value y Terminator
(SP) Mnemonic
(s8) — ) () —
= ASCIl text Terminator
Numeric value
ﬁ (+) r—_l
(SP) [— _] Y ({Digit) . (Digit)
_ 4 |L ) _ F

Fig. 3-35 Syntax diagram of messages sent by the receiver
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3.3.4.3

Common Commands

The common, device-independent commands are grouped as follows:

® Commands referring to the Service Request function with the associated status and mask registers

® Commands for device identification

® Commands referring to the Parallel Poil function

® Commands for triggering sequences

® Commands for device-internal sequences (reset, calibrate, self-test) and for synchronizing
sequences.

The common commands are taken from the new |EEE488.2 (IEC 625-2) standard. This ensures that
these commands have the same effect in different devices, The headers of these commands consist of
an asterisk "*” followed by three letters.

Table 3-19

Device-independent commands (common commands) received by the ESHS

Command

Numeric
value/ Range

*RST

Reset
The receiver is set to its default status as it is possible with RCL 0 on the frant panel.

This command does not change the status of the 1EC-bus interface, the set IEC-bus
address, the mask reqisters of the Service Request function and the output buffer. v,

*PsSC

0 to 65535

Power On Status Clear {reset on power-up)

!f the numenic value is higher than 0, the Service Raquest Enable mask register (SRE)
and the Event Status Enable mask register {(ESE) are cleared during power-ug., ;

if the value is equal to 0, the registers mentioned above retain their contents when the
device is switched on and off. Brt 7 in the Eveny g:atus register 1s set when switching on
the test receiver, If the Event Status and Service Request Enable register have the
appropriate configuration prior to switch-cff, a Service Request may be enabled (cf.
section 3.3.5).

*0PC

Operation Completa (ready-signal)

Sets bit 0 (Operation Complete) in the Event Status reqister (ESR), if all previous
commands have been processed.

*CL5

Clear Status.

Sets the status registers ESR and STB to zero. The mask registers of the Service Request
function (ESE and SRE) are not changed.

This command does nat change the status of the IEC-bus interface, the set IEC-bus
address, the mask registers of the Service Request function and the output buffer

"ESE

0 to 255

Event Status Enable

The Event Status Enable mask register is sat to the specified value which is interpreted
as a decimal number (see section 3.3.5)

1004.0401.10
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Command Numaeric . Meaning
value Range
*SRE 0to 255 Sarvica Request Enable
The Service Requast Enable mask reqister is set to the specified value which 15
interpreted as a deamal number {cf. section 3.3.5).
*PRE 0 to 65535 Parallel Poll Enabig
The Parallel Poll Enable mask register is set to the specified value which is interpreted
as a decimal number,
*PCB 0t 30 Pass Contral Back
The numenic value specifies the address of the controller to which the I[EC-bus contol is
to be returned after compietion of the plotter autput.
*TRG — Trigger
Level measurement of the ESHS is re-started, a current measurement s aborted. This
command has the same functian as the medsage GET. Measurement values ars
however not made available for gutput as the IEC-bus standard permits output only
tollowing a query command.
The device-specific commands are provided for this purpose:
® LEVEL:LASTVALUE? the value of the last level measurement, which was tniggered
by e.9. *TRG, 1s made availabie in the output buffer,
® LEVEL? level measurement is started and the measured value is subsequently made
available in the output buffer.
® LEVEL:CONTINUE? the value of the last level measurement is made availablein the
output buffer and a new level measurement is started. Same function as a sequence
consisting of the commands LEVEL: LASTVALUE? and *TRG. z
TRCL 0to 15 Racall
Recalls a stored device sa'mng {1 to 10) or a repart con’flgurat:nn (11 ta 15). *RCL O sets
the ESHS toits default status anaiog to the command 'RST The command has the same
function asthe RCL key.
*SAV 1t 15 Save
Saves a current device settingor a report configuration, Same functian as the SAVE kay.
TWA| — Wait To Continue
~== | Only processes the subsequent commands when all previous commands have been

“=Lcompletely executed (cf. section 3.3.7).

-
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Table 3-20 Common Commands leading to data output
Output message Data value
Command Meaning
No. of digits Range
*IDN? 28 alphanumeric | Identification Query
The following idenufication text 1s sent via the 1EC-bus as a reply t©
the *IDN? cammand (always without header).
Example: Rohde&Schwarz, ESHS510,0,1.00
_ Rohde&Schwarz = Manufacturer
ESHS10 = Model
0 = reserved for serial number, {(not used with ESHS)
1.00 = Firmware version {for example)
PsC? 1 Qorl Powaer On Status Clear Query
Reading the status of the Pawer On Clear flag (cf. "P5C)
*QrPC? 1 Gort Operation Complete Quary {ready message)
The message 17 is entered into the output buffer and bit 4
{(message avai abie) is set 1n the status byte when all previous
commands have been compietely executed. Bit 0 (oparation
complete) is also set in the Event Status reqister {cf. section 3.3.7).
e z *ESR? 1103 0 to 255 Event Status Register Query
R The contents of the Event Status register is output in decimal form
and the register then set ta zero,
*ESE? Tto3d 0to 255 Evert Status Enable Query
The contents of the Event Status Enable mask register 1s output in
deamal form,
*sTa? 1to3 0to 255 Status Byte Query
The contents of the status byte is output in decimal form. ° =]
*SRE? 13 Ota63and | Service Request Enable Query B
128 to 191 The cantents of the Service Request Enable mask reqister 1s cutputin
decimal form. The gap in the range of values resuits from the fact
that bit 6 {rsv) canriot be set. The value results from Omag of the
ather bits (cf. fig. 3-47).
o “TST? 1to3 0t0 255 Self-Test Query
A device self-test is executad The autput value "0” indicates proper
termination of the self-test. Valuas > “0~ signal faults in the
respective madule(s),
"IST? 1 <. Tab.3-2 Individual Status Quary
Reads the current device status {Parallel Poll massage to IEEE48B.1).
“0”" means the current status 1s FALSE, “1° means TRUE.
*PRE? 1to3 0to 255 Parallel Poll Enable Query
The contents of the Paralle! Poll register is output in decimal form.
*STB? e 1103 010 255 Status Byte Query
=5 The contants of the status byte is output in decimatform.
*CAL? 1ta2 5.Tab. 3-21 Calibration Query
The receiver is calibrated. If the calibration 13 compieted syccessfully,
"0” is output as a reply; otherwise a number between 25 and 167
the meaning of which can be learnt from table 3-21 is output. The
commands “CALIBRATION:SHORT" or “CALIBRATION: TOTAL" serve
to select the calibration to be performed {the commands however
do not trigger a calibrationl).

1004.0401.10

www.valuetronics.com

3.99

E-4



Table 3-21 Meaning of the Error Messages during Calibration
Output value Meaning
25 The gain at the reference frequency 1 MHz cannat be controiled.
37 The gain with the 200-Hz IF-bandwidth 1s aut of tolerance.
65 The IF-gain switch is defective, so that its gain error cannot be carrected anymore.
a1 The 30-d8 operating range 1s defective and can no longer be used.
83 The 60-dB operating range is defective.
97 The correction value for the bandwidth in the indicating made Pk/MHz 1s out of talerance.
103 Quasipeak weighting in band A is defective.
105 Quasipeak weighting in band B is defactive.
A filter range of the pre-salection is defectiva; fraquency responsa with the respective
fraquency is more than 6 dB:
129 100 kHz
131 200 kHz
133 2 MHz
4, 135 4 MHz
137 4.1 MHz
139 6.2 MHz
141 8.4 MHz
143 9.6 MHz
145 12.7 MHz
147 12.8 MHz
149 15 MHz
i TIST T T T [17.2MHz ‘,
153 19.4 MHz !
155 21.5 MHz
157 21.6 MHz
161 23.7 MHzZ
163 25.8 MHz
22y 165 27.9 MHz
e 167 30 MHZ —— 5
Note: Warnings are not considered and result in the return value 0.

A moare detailed descriptian of the error messages can be found in section 3.2.3.12.3 Error

WWw.valﬁiéi‘Pbﬁics.com

Messages during Calibration.

3.100



~Tabie 3-22

Meaning of the Return Values of the Self-test

Value

Meaning

0

The self-test was completed without any errar

+5-V-supply voltage aut of tolerance

+ 10-V-supply voltage gut of talerance

-10-V-supply vaitage out of tolerance

+ 28-supply valtage qut of tolerance

Any other defect of the module CPU-board

Comoponent of the real-time clock 15 defective

Senal bus is defecuve

45

FRN Synthesizer s defective

48

HF Synthesizer s defective

47

IF Amplifier is defective

1e

HE Module 1s defective

Detector board 15 defective

1004,0401.10

3.101

www.valuetronics.com

E-4



WWw.val‘iﬂ“é’fFUhics.com

3.3.4.4 Device-specific Commands

The query messages are identified by an added "?“. They enable the ESHS to transmit device settings
or measured values to the controller. The structure of the data output format is the same as that of
data input thus making it possible that the data read by the controller can be returned to the test
receiver without further processing in the controlier, If no unit is stated, the respective basic unit is
used (Hz, s, dB, %).The used syntax is in accordance with the new standard *IEEE 488.2" that has been
valid since 11/87. Program examples concerning IEC-bus programming are stated in section 3.5.

Note:  When reading the data in the controller please do make sure that the settings of the
terminators are correct. The R&S-BASIC command for ASCll-texts is IEC TERM 1 0, for binary
data [ECTERM 1. -

Some headers can be abbreviated. The shortest possible notation is marked by bold letters in the
tables 3-23 to 3-27 :

Table 3-23 Receiver Functions
Command Data Unit * Maaning
ATTENUATION 0to 12048 De RF-attenuation
ATTENUATION? INCREMENT
Decrement
:AUTO ON — Auto-range on
:AuTo? OFe off
:Mcooe LOWNOISE — Attenuation mode -p
:Monpe? LOWDISTORTION e
:2sD? = Zero Scale Deflection
BANDWIDTH:IF 200Hzto 10kHz | Hz IF-bandwadth af the recewer -
:IF2 Kz N Ty
Mnuz
Gz / i
CALIBRATION: SHORT = — Short calibration
:ToTaL - - Configure total calibration
(ct. "CAL? tabie 3-20)
:CORRECTION ON - Considering the calibration carrection
OFF values during level measurement an/off
DEMODULATION A3 - Demodulation mode
DEMOGoDULATION? ACQ
_— OFF . -
DETECTOR == AVERAGE = Weighting mode -
DETECTOR? PEAK {Detectar)
QUASIPEAK
PEAKMHZ
3.102 E-4
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Command Data Unit Maaning
FREQUENCY 9kHzto 30 MHz Hz Recerver frequency
FREQUENCY? Knz
MHz
GHZ
INCREMENT Step up
DECREMENT Step down
:STEPSIZE 0 Hz ta 30 MHz Hz Step size of frequency variation
KHz
:STEPSIZE? MHz
GQHzZ
:VARIATION STEP - Step size of frequency variation using rotary
:VARIATION? COARSE knab
FINE
Lock
LEvEL? - - Starting a level measurement and making
the measured value available
:CONTINUE? - - Making the value of the last level measure-
ment avalable 1 the output buffer and
starting a new measurement.
:LASTVALUE? - - Making the value of the last level measure-
ment avaiable in the output buffer,
:FORMAT ASa - Measured value outputwith ASCIl |
:FORMAT? characters. Npi?
BINaRY Measured value output in binary format.
MEASUREMENT: TIME 1msto 100s 5 Measuring time
MEASUREMENT: TIME? MS p
PREAMPLIFIER ON - Preamplifier on/off !
PREAMPLIFIER? ~ OFF
RANGE 0d8 Ds ’Gperatjng range
RANGE? 60 48
SPECIALFUNC Number, ONJOFF | — Special functions:
SPECIALFUNC? (.Number,
ON/QFF...)
0 Default setting
1 CISPR-bandwidths
2 Coupled measuring times
—_ 10 Background lighting
—_— 12 Coding sacket -
13 Beeper =
16 Limit check
17 Transducer check
18 Transducer switch
20 UnitdBm
Double measurement modes:
30 Peak + AV
N Peak + Pk/MHZ
32 Peak + Quasi Peak
33 Quasi Peak + AV
51 External trigger positive edge
52 External trigger negative edge
uNim - - Polling the level unit
1004.0401.10 3.103 +  E-4
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Table 3-24 RF-analysis

Command Data Unit Meaning
GRID:FREQAXIS Lin - Pitch of axes of the diagram of RF-analysis
GRID:FREQAXIS? LOG
:MINLEVEL -200 to + 200 Da Mintmum level of the diagram of RF-
:MINLEVEL? analysis
:MAXLEVEL -200 to + 200 Ds Maximum level of the diagram of RF-
:MAXLEVEL? analysis
LiMiT 1to22[,ONI - Selecting and switchung on or off limit lines
LiMiT? 1to 22 [, OFF]
:TEXT “ASCH text” - Name of limit line
:TEXT? max. & characters
:DEFINE Number, Hz Definttion of limit line by frequancy-level
:DEFINE? Frequency 1, KHZ pairs \n increasing order
levei 1, MHZz
Frequency 2, GHZ
level 2,.. Deg
‘VALUE? . nLlimit 1 limit 2]] Ds "L Output of interpolated intermediate values
; n: number of limit atthe current recewver frequency.
1 lines,0to 2 The value 0 is returned if no imit lines have
limit 1: 15thimit been switched on.
limit 2: 2nd limit
SCan itos - Selection of a partial scan
SCan?
:RUN Starting a scan
:INTERRUPT Interrupting a scan w
:CONTINUE . Conunuing an interrupted scan
. Stopping a scan )
;atoe r
510 Number of scans to be executed ’,
:RANGES 105 _ =i
:RANGES? i v ,
/
:FREQUENCY: START Receiver frequency | Hz, KHz, | Start frequency of partial scan
:START? range, Mnuz,
GHZ -
:STOP Recewver frequency | Mz, KHz, | Stop frequency of partial scan
:STOP? range, Muz,
GHZ
) :STEPMODE LIN — Type of step size, the same for all partial
ot :STEPMoOOGE? LOG scans
- u—— -
:STEPSIZE= 0to 30 MHz Hz, KHz, | Stepsize, in Hz for linear steps, T2 for
:STEPSIZE? 0to 100 % MHZ, logarithmic frequency switching
GHZ PCT
:SAVE _ The scan settings for the start and stop

frequency as well as the step size are
adopted and chacked whether they are
consistant using this command. Errar
messages refer to the previous sattings for
the partial scan ranges,

D o Ay AP P S M e e - o R A S S ol D A o T E Sm P AR MR S R D e A

:RECEIVER: MEASUREMENT:TIME |1 msto100s S Measuring time par measured value of
:MEASUREMENT: TIME? MS partial scan
:DETECTOR AVERAGE - Weighting moda for partial scan
:DETECTOR? PEAK
QuasirEax
PEAKMHz
3.104 E-4
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Command Data Unit Meaning
:BANDWIDTH:IF 200Hz1to 10kHz | HZ, IF-bandwidth for partial scan
:BANOWIDTH:IF? KHZ,

MHz
GHZ

:ATTENUATION 0to120dB [»]:] RF-attenuation for parnal scan {manual)
:ATTENUATION?

:ATTENUATION:AUTC ON - Auto-range an/off
:ATTENUATION: AUTQ? OFr
:ATTENUATION: MODE LOWNOISE —_ IF-attenuation for partial scan
:ATTENUATION: MQODE? LOWDISTORTION
:RANGE 30 dB, 60 8 o} Qperating range
:RANGE?

:PREAMPLIFIER ON - Preamplifier for partial scan
1PREAMPLIFIER? OFr -

:DEMOOULATION A3, AQ, OFF Demadulation for parnal scan
:DEMOCULATION?

SCaN:OPTION . $pecial funcuons of RF-analysis

:SUBRANGES 8 - Number of subranges

:SUBRANGES? 16

25
50
100
200
400
:MARGIN -200 to 200 d8 Ds Margin from acceptance line to Ii@'i_gjjne
:MARGIN?. a
:GATEDSCAN ON Option Gated Scan
:GATEDSCAN? OFF ",
:SPECIALSCAN ON Switching on/off the option Special Scan.
:SPECIALSCAN? OFF !
/
‘STYLE CURVE - The measurement curves can be represented
:STYLE? LINE eithern the form of a closed curve (CURVE)
or vertical ines (LINE).
MAXLEVEL | -200 to 200 dB Ds Maximum level of the &F analysis diagram
MAXLEVEL
7 -200 %0 200 dB Ds Mimimum level of the RF analysis dragram
— :MINLEVEL N
= {MINLEVEL? | Recewer Hz, Maximum frequencyaf the RF analysis
) " | frequency range KHZ; | diagram
:MAXFRrREQ MHzZ,
:MAXFRrREQ? GHZ
Recaiver Hz, Minimum frequency of the RF analysis
frequency range KHz; |diagram
:MIN FREQ MHZ,
:MIN FreQ? GHzZ
Number, Mz, Frequency values for the option Special Scan;
Frequencyl, KHz; max. 400 values in increasing sequence
;FREQUENCIES Frequency2, ..... | MHZ,
:FREQUENCIES? GHZ
1004.0401.10 3.105 E-4
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Command

Data

Unit

Meaning

:REPETITIVE
:REPETITIVE?

P el e e e e v e o -

SCan:BLOCK?

:COUNT
:COUNT?

:FORMAT
FORMAT?

:51Ze?

:TEMPLATE?

OFr
MAXHoLD
CLRWRITE
MAXCLR

Number

Max
Max?

SUBRANGE

AScQl
BinaRY
Dump
Soump

+| Qutput farmat for scan resulits (cf. section

Cperating made “Aepetitive Scan”
Storage of the maximal values
Overwniting of pravious measured values
Clewnite + Maxhold

Output of the scan results in the form of
blacks (cf. section 3.3.8 and 3.5}

Number of the measured values that are
transmitted in a black {the max, number
depends on the strycture of the data). The
value 0 means: measured value output during
scan 1s switched off.

The output butfer 1s used to its maxwimum.
Max. number of block elements.

All the measured values of a subrange are
combined to form a block, if the size of the
output buffer is sufficient.

33.8)

Size af a block element when the measured
values are qutput in the form of bytes (this
size 1s vanabie for outputin ASCI farmat)

Composition of the individual components of
a block element (see chapter 3.3.8). 22

.~ o

:RESULTS

:CLEAR

Using this command, scan results can be
output at a tater date. This command sets the
appropriate bits in the ERD register, however
does not make available the datain ’Et;e
output huffer. -—

Cleanr{gthe memory wrth measured values

www.valgetionics.com
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Table 3-25 Transducer
Command Data Unit Meaning
TRANSDUCER OFF - Switching off consideration of transducer
factors
:FACTOR 11022 Selecting a transducer factar
:FACTOR?
:TEXT “ASCI tewt” Name of transducer
TEXT? max. 8 characters
:DEFINE Number Hz, KHZ, | Definrcion of transducer factors by
:DEFINE? Frequency 1, MHhz, frequency-level pairs in increasing order
level 1, GHZ, DB
Frequency 2,
leval 2, ...
:VaLue? - Qutput of the interpolated intermediate
value at the current receiver frequency
:SELECT 1to22 Activating a transducer factor
:SELECT?
Unir DB, DRUV, Unit of transducer factor
:UnNIT? DBUV_M, DBUA
DBUA_M, DBPW
:SET 1105 - Selecting a transducar set _if-;J
:SET:SELECT 1t05, NONE Activating a transducer set
:SET:SELECT?
r -
:RANGES 1t05 Number of rangesofatransduéer.set_ S
:RANGES? | [
'y
:NUMBER 1105 Selecting a transducer set range
:MUMBER?
:START 9kHz to 30MHz | HZ, KHZ, | Start freqeuncy of the selectad transducer
:START? MHz, setrange
GHZ
:STOr 9 kHz to 30 MHz Hz, KHZ, | Stop freqeuncy of the selacted transducer
:STO#? MHZ, setrange
e GHZ - -
:DEFINE Number, factorl, = | — Selecting the transducer factors that are
:DEFINE? factor2, ... combined 1n a transducer set range.
:UnNiT DB, DBUY, - Unit of the transducer set
:UNIT? OBUV-M, DBUA
DBUA-M, DBPW
:TeXT " ASCll-text” Dasignation of the transducer set
:TEXT? max. 8 characters

1004.0401.10
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Table 3-26 Test Report
Command Data Unit Meaning
PLOTTER:START - = Startung plotter sutput (transfer of controller
function 1s required (cf. sectian 3.3.9, pragram
examples . 3.9).
:SETUP:ADDRESS 0..30 —_ Cie emngestelite IEC-Bus -Adresse des Plotters
:SETUP:FORMAT wird vom Empfanger far die Ausgabe von Test
:SETUP:FORMAT? Reports verwendet. Sie muf sich von der aige-
~ nen Adresse des Empfdngers unterscheiden,
:LEFT
‘LEFT? ON — Specal scaling of plotter output anioff
:RIGHT OFr
-RIGHT? Definition of the limits P1 and P2:
Top Left margin
:Top? -99.999 10 99.999 | —
:BOTTOM Plotter-Units Right margen
:BoTTOM?Y =
Top margin
3 Bottom margin
:SETUP:PEN ON - Selection of pen for plotter output oniaH
:SETUP:PEN? OFr Pen for:
:GRID Otod - Diagram
:GRID?
Lt Dto8 L Limit line ¢
:LewiT? _
;CURVE1 Ctod - Measurement curve 1
:CURVE1? 4
:CURVE2 OtoB - Measurement curve 2 ",
:CURVE2?
— ‘TEXT Oto8 - Labelling |
‘TEXT? ’
:SINGLEVALUES Otod - List of measured values
:SINGLEVALUES?
:DATE Oto#B - Data
:DATE?
:CONTENT: DEFAULT * | ON - Elements of a tast report:
:CONTENT: DEFAULT? OFF Default setting
. :CURVE . ON - Measurement curve(s) -
:CURVE? =™ OFF -
:HEADER ON — Header of protocol
:HEADER? OFe
:DlaGRAM ON = Diagram
:DIAGRAMT OFF
:LIST ON - List of measured values
:LIsT? OFF
:SCANTABLE ON —_ Table with scan data
:SCANTABLE? OFF
:DATE ON - Data
:DATE? OFF
| H 3.108 E-4
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Command Data Unit Meaning
PRINTER:START - - Starting printer output
:STOeP Stopping printer output
:CONTENT:DEFAULT ON = Elements of a test report:
:CONTENT:DEFALLT? OFr Default setung
:CURVE ON — Measurement curve(s)
:CURVE? OFF
:HEADER ON - Header of protacol
:HEADER? OFF
:DlaGram CN - Diagram
:DlaGgram? OFF
:LisT ON —_ List of measured values
:LIST? OFF
:SCANTABLE ON = Table with scan data
:SCANTABLE? OFF
REPORT;HeADER: COMPANY " ASCl text” - texts for the protocol header
:COMPANY? {max.40 characters) Test campany
:PROGRAM "ASCll text” — Measurement program
:PROGRAM? {max.40 characters)
e
:EuT *ASCI text” = £quipment under test J
:EuT? {max.40 characters)
:MANUFACTURER “ASCll text” - Manufacturar "
: MANUFACTURER? {max.40 characters) k
:CONDITION " ASCIl text” - { Qperating conditions
:CONDITION? {max.40 characters)
:OPERATOR “ASClI text” - Operator
:OPERATOR? {max.40 characters)
:SPEC "ASCI text” —_ Test specifications
1SPEC? (max.40 characters)
REMARK1 “ASCII text” -
:REMARK 17 {rmax.60 characters) | — Remark/comment -
:REMARK2 “ASCI taxt”
= :REMARK2? {max.60 characters) | — Remark/comment
1004.0401.10 3.109 E-4
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Table 3-27 Common Commands

Www.veliﬂié‘l‘l‘dhics.com

Command Data Unit Maaning
ERA? = — Event Status reqister A far specifying the
INSTrUMent states
ERAE 0ta 65535 - Event Status Enable register A

ERAE»

ER8? - - Event Status reguster B for indicating
synthesizer errors.

ERBE 010 65535 - Event Status Enable register 3

ERBE?

ERC? — - Event Status register C for speaifying the
vaiidity of a measured value (sactian 3.3.8)

ERCE 0to 65535 - Event Status Enable register

ERCE?

ERD? — — Event Status register D for specifying the
scan states

ERDE 0to 65535 - Event Status Enable register O

ERDE?

Heaper ON — Switchuing on and otf output of header

OFr during poll
Lisn ESH2zs - Selecting the LISN to be controlled i K;
LIsn? ESH3z5 R
:PHaSE N Setting the phase; with ESHS3-25, N and L1
L1 are perrnissible only ’
L2 ’
€] ) P
:PE GROUNDED Set'l:ingfl)e PE
FLoaTing ’

PRESeT - - Resetting of device settings withaut
resetting IEC-bus interface. It corresponds
to the function RCLO.

SERVICE:SELFTEST: CALGEN ON - Switching on/off the calibration generator

OFr
S5YSTEM:ERRORS? - - Pailing device-dependent errors
. (cf. tabla 3-31) -
:DaTE - dd,mm.yy Date of real-ime clock -
:DaTE?
:TIME hh,mm,ss Time of real-time clock
:TIME?
TERMINATOR Listener terminator:
LFeot - Lineteed (10 decimal} with EQI
E only EQI for binary data
USERPORT 1t06,0N - Setung the usar port
1to 6, OFF
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Table 3-27a  Commands for reading out device configurations

Command

Data

Unit

Meaning

SYSTEM:SeTUP

:BANDWIDTH?

P s e A m e, - —————

:RECEIVER
:RECEIVER?

:LimiT
LIniT?

:TRANSDUCER
:TRANSDUCER?

Block data

Block data

Block data

Block data

register

n,"labal",n,"1abel”
e N2 TRGISTEC
“label”: name of

The compiete receiver configurations
(without transducer and limit lines} can be
read out In the farm of arbitrary length
block data. The data can be reprogrammed
i the same farm.

Block size approx, 12.5 kbyte

Polling the bandwidths of the IF filters
integrated in the device. Qutput in ASCII
farmat; the values are separated by
commas,

Camplete receiver settings, such as
SYSTEM:SETUP?, however without SAVE ar
RECALL data can be read out in the form of
arbitrary length block data. The data can be
reprogrammed in the same form.

Alllimit lines can be read out in the form of
arbitrary length block data, The daza can be
reprogrammed in the same form.

Block size approx. 6 kByte

The complete transducer factors and
transducer sets can be read outin the farm
of arbitrary length block data. The data can
be repragrammed in the same form.

Block size approx. 11 kByte

The names of the SAVE/RECALL regrsters
can be programmed and quened. after the
query, the complete list from 1to 913
provided, Any combination can be

programmed, .

1004,0401.10
www.valuetronics.com
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3.3.5 Service Request and Status Register

In line with the new IEC-bus standard the ESHS features the following registers:

Event Status (ESR)

Event Status Enable (ESE)

Status byte (STB)

Service Request Enable (SRE) and
Parallel Pall Enable (PRE). .

The individual registers have the foliowing meanings:

a) Event Status (ESR):

The Event Status register is an extended version of the status byte used in earlier IEC-bus
programmable measuring instruments. In this register the ESHS specifies special events that can be
polled by the controller. The respective bit assaciated with the event or status is set to 1. This bit
remains set until it is cleared by reading the Event Status register {command *ESR?) or by one of
- the following conditions: E

® the commands *RST or *CLS
® switching on the pawer supply voltage (the power-on bitis however set afterwards).

Table 3-28 Meaning of the individual bits of the Event Status register

www.vallig¥fohics.com

Bit No. Meaning
7 Power On ':.r"
Is set when the device is switched on or the power returns tollowing a powver failure. ¥
[ User Request
This bit is set in the ESR by activating the LOCAL key, If the mask register is set appropriately, the ESHS
can generate a Service Request of the controller. ",a
5 Command Errar
— | Isset. if one of the following errors is detected during analysis of the recgived commands:
® syntax error / 7
® llegal unit
® illegal header
® anumeric value was combined with a header that requires no subsequent numeric value.
4 Execution Error
Is set, if ane of the following errors was detected during exacutian of the received commands:
® Anumericvalue isout of the permissible range {for the respective parameter)
® Areceived command is incompatible with a currently active device setting.
3 Device-dependant Error
Is set, if function errors occur.
2 Query Error - =
Is set, if:
* an attempt is being made by the controller to read data from the ESHS when no query command has
been ssued before
® the data prepared in the output bufer are not read and instead a new command is sent ta the ESHS.
The output buffer is cleared in this casa.
1 Requast Control
Is set, if the ESHS requires the IEC-bus for control purposes (e.g. plotter).
] Operation Complete
Is set in response to the commands *OPC and *OPC? when all the pending commands have baen
processed and executed.
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b) Event Status Enable (ESE):

This register is set by the controller and forms the mask for the Event Status register. The user can
select which bits in the Event Status register aiso effect the setting of the sum bit ESR (bit 5 in the
status byte) thus enabling a service request. The sum bit can only be set when at least one bit in
the ESR and the appropriate bit in the ESE are set to 1. The sum bit is automatically cleared, when
the condition stated above no longer prevails, e.g. when the bits in the ESR have been cleared by
reading out the ESR or, when the ESE-register has been changed. The ESE-register is set to zero
upon switching on the power supply when the power-on-status-clear flag is 1 (*PSC 1). The
command “*ESE value“serves to set the Event Status Enable mask register where “value” is the
contents of the register in decimal form. The current value of the register can be read out again
using *ESE?.

¢} Status byte (STB):

There are the following ways for reading the status byte:

® Byway of the command *STB?
The contents is outputin decimal form. The status byte is nat changed by the readout and the
Service Request is not cleared.

e By way of a Serial Pall
T The contents is transmitted in binary form. As a result the RQS-bit is set to zero and the Service
Request inactive, the remaining bits of the status byte are not changed.

The status byte is cleared:

® By way of the command *CLS, provided that the output buffer is empty.
This command clears the Event Status register (ESR} andthe output buffer, thus setting the bit
ESR in the status byte to zero. This in turn brings about the clearing of the RQS- bnﬁ' apci the
Service Request message,

® By reading the ESR using *ESR? or by setting the ESE to zero using *ESE 0 ar by reading the

contents of the output buffer, ",

Table3-29  Meanings of the individual bits of the status byte

]
# =

Bit Bus line Designation Meaaning
0 DI04 ERD Sum bit of the Event Status register O for specification of the scan
states.
1 DIO S ERC Sum bit of the Event Status reqgister C for identification of the vahdity
of a measured value.
2 f;ré'n_ ERB Sum bit of the Event Status register B for specifying syrfthesizer loop
arrors. -
3 [allalrd ERA Sum bet of the Event Status register A for specificatio of device states.
4 DIO6 MAV Massage available, i.e. output buffar is not empty, a message
availabie, e.g. a measured value can be read.
5 D06 ESR Sum bit of the Event Status register
§ DIO 6 RQS Request Service
1004. 01 10 3.113 .
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d) Service Request Enable (SRE)

This mask register for the status byte can be set by the controller. The conditions that enable a
Service Request can thus be selected. The command SRE 32, for example, sets the mask register
such that a Service Request is only generated when the ESR-bit is set. When switching on the
power supply the SRE-register is reset (= 0) provided that the Power On Clear flag has the value
“1". The SRE-register is not changed by DCL and SDC.

According to the standard, the bit positions 0 to 3 and 7 can be freely assigned for further events.
In the case of the ESHS the bits 0 to 3 (ERA, ERB, ERC and ERD) are used to specify certain events
and states.

e) Parallel Poll Enable Register

The Parallel Poll Enable register has a capacity of 16 bit. Each bit in this register has a
corresponding bit in the status byte or in a device-specific register. If the bit-for-bit operation of
the Parallel Poll Enable register with the two ones stated above does not result in 0, the IST-bit
{Indivdual Status) is set to 1. The 1ST-bit is sent as a reply to a parallel poll of the process controller,
thus allowing the identification of the reason for the service request. (The |5T-bit can also be read
using “*IST?”). Figure 3-41 illustrates the relations.

‘_ Device-speci‘fic states Sum messages
uslj w[sf2luiTo]s Jo] [ Tus[es[usv om [em [ Jm] pooorore
®
& .
&
OR- N
operation ; &> f; rf

‘ & == ’

+ & !

i & ’y

é _@ @ -

; . @ @

D @

p [ X ;ab

[ = k' .

hi @ 2 -

4 &
bs {rafsafzfnifofo [a | [GTels{ alala]s]al

Parallel Poil Enabla register
IST

Fig.3-36 Parallel Poll Enable Register PRE

2' 5
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-f) Assignment and relation of the individual registers

Bit number

Significance

Bit number

Significance

Bit number

Significance

Bit number

Significance

Power On

User Request

Command Error
Execution Errar
Device-dependent Error
Query Error

Request Cantrol

|—— Operation Complete

7 [ 5 4 3 2 1 0 Event Status
Register
128 84 32 16 8 L) 2 1 *ESR?
AND AND AND AND AND AND AND AND
l | | s ‘ | - | l Event Status
7 6 5 4 3 z ! 0 Enable
128 64 iz 16 8 2 1 *ESE value
- *ESE?
TN I B
= (ORYy T )
Output buffer { not empty}
A
RQS * * * * = device-specific rEgIﬂEf.—:l
MSS ESB MAaV ERA ERB ERC ERD
7 § s a 3 2 ! o | statusspe 7
*5TB?
128 62 32 16 8 4 z, 1
AND AND AND AND AND AND AND
I I [ | | l l Service Request
7 T 5 4 3 2 1 "] Enable
k1 "
128 | 32 16 4 2 1 SRE vaiue
*SRE?
= S T A A
Y - (OR) it ' '

Fig.3-37 Statusregister

1004.0401.10
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The assignment of the extended Event Register ERA and the identification of the instrument states
are explained by the following diagram:

Scan
Self-test
{— Level measurement

Bit number Witz |9 (a8l rlsf.s|a)lalzl]|a ERA

[ TTTTTTTT R

AND AND AND AND AND AND AND AND AND AND AND AND AND AND ANO AND
A L I I A T B e

Bit number S| e Tl&|s|alajz)1la ERAE

{i\r%rllﬁ

OR)

ERA-Bit '4——'

Fig. 3-38  Status register ERA

The assignment of the extended Event Register ER8 and the indication of the synthesizer-loop
errors and switch-on/off of the external reference are illustrated by the foliowing diagram:

external reference
HF-synthesizef
~im—} — [——FRN-synthesizer

Bit number i3 |nnlw|y|8|7le]s]a|lsf2a]|1]|a ERB

I T TTTTTTTTT T

AND AND AND AND AND AND AND AND AND AND AND AND AND AND AND AND

|t |

Bit number sl |w|fafe |76 |[s|afla|2|[1]o ERBE

* 2L T =

> (or) %

ERB-bit <——‘

Fig. 3-39  Status register ERB
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The assignment of the extended Event Register ERC and the indication of the validity of the
measured values are shown in the following diagram:

Qverlaad
Overrange
Underrange Detectorl
{Double measurement maodes)
Overload
Overrange
Underrange
Detektor 1
Bit number 1ISf |3 j2y{nn w9 (s |z ]sis| 4|3 ]|2]|1}o ERC
AND AND ANC AND AND AMD AND AND ANMD AND AND AND AND AND AND AND
Bit number Wik |3 n ) g B 7|6 |5 (4)3]271]4a ERCE
llllllwl l')r,vllw‘;
T {ORy T

Fig. 3-40  Status register ERC

The assignment of the extended Event Register ERD and the identification of the scan states

illustrates the following diagram: ot

Scan data ready block ready to
be fetched

last block was transmitted

|'_ Change of transducer =

Bit number lwfa|w|nmwlw|s|slr|8e|s]al3]|2{1]|e ERD

N

AND AND AND AND AND AND ANQ AND AND ANO AND AND AND AND AMD AND

I I O |

Bit number 15|43 1211111 9 1 7 [ 5 4 1 1 1 0 ERDE
=4y lll lll;ll‘rlvlw \ "
{OR) ™ =
Eno-aitq——l
Fig.3-41  Statusregister ERD
1004.0401.10 3.117 E-4
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3.3.6 Resetting of Device Functions

The following table shows various commands and events that cause individual device functions to be
resat:

Table 3-30 Resetting of various device functions

Event Switching on the OCL, SDC Commands
operating valtage {Device Clear,
. se‘“;i‘:?)“i“ *RST | *cls  [RcLo
Power On Clear Flag
0 1
Device default setting = = = yes = yas
SetESR o zerg yes yes - . - yes =
Set ESE and SRE to zero - yes - - - -
S Clear output buffer yes yes yes = = =
Clear Service Request yes 1y b)) — 3 e
Resetcommand processing and yes yes yes = - -
input buffer

1) Yes, but "Service Request on Fower On " is possible.
2) Yes, if only conditioned by a message in the output butfer.
3} Yes, if not conditioned by a message in the output buffer.

!
/

?
3.3.7 Command Processing Sequence and Synchronization

The commands received by the ESHS are first stored in an input buffer which can accommodate up to
4096 characters. Once the terminator has been received, the commands are pracessed in the sequence
in which they were sent. During this time, the |EC-bus can be used for communication with other
devices. Command lines which exceed the capacity of the input buffer are processed in several
sections. The bus is occupied during this time.
The commands *OPC and TOPC? (operation complete) are used as feedbacks to inform on the time at
which processing of the received commands was terminated and a scan (if any) has been completely
executed,

*OPC sets bit 0 in the Event Status register, and a Service Request can then be enabled if all previous
commands have been executed.

*OPC? additionally provides a message in the output buffer and sets bit 4 (MAV) in the status byte.

This synchronization can be established within a command line by the command *WAI, i.e. all
subsequent commands are only executed when the previous commands have been completely
executed.

el
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3.3.8 Output of Measurement Results via IEC-Bus

a) Single Measurements

The result of a single measurement is provided following a request by one of the device-specific
commands LEVEL?, LEVEL:LASTVALUE? or LEVEL:CONTINUE?. The latter is especially suited for
time-critical applications since the value of the last measurement can be read in immaediately using
an |EC bus command and the controller can subsequently process this measured value while the
test receiver is already performing a new level measurement. The availability of the measurement
result in the output buffer is indicated by setting the MAV bit (message available) in the Event
Status register. If the associated mask register has been configured appropriately, a Service
Request is thus enabled. (Program example cf, saction 3.5).

The data can be output in binary or ASCll format. Selection is effected by the commands
LEVEL:FORMAT BINARY or LEVEL:FORMAT ASCII. Binary output is made with 2 byte where the
measured value was multiplied by 100 to obtain an integer. Resolution is 0.01 dB and the output in
ASCll format is performed correspondingly e.g. with the header LEVEL 12.56.

With a double measurement mode set the measured value of the second detector is also output. In
Ascl format the value is separated from the first value by a decimal point, e.g. LEVEL 12.56,7.98.
In binary format two more bytes are added without using any separators.

The associated header can be switched on and off using the commands HEADER ON and HEADER
OFF.

The validity of a measured value is indicated via the Extended Status register ERC. The individual
bits indicate exceedings of the display range or overload of the test receiver. The low-order byte
(bits 0-7) is used for detector 1, the high-order byte (bits 8-15) for detector 2 in the case of double
measurement modes. f only one detector is switched on, the low-order byte is used..

15 14 13 121 1 10 9 8 7 6 ] 4 3 2 1 0

P
- | Detector2 3:?;:;:““ T
(Double measurement mades)—|—— Lo - - Overrange
Underrange
7 Overload
Overrange ]
Overload

Fig. 3-37 Assignment of the Event Register ERC

The conditions overload, overrange and underrange can be used for generating a Service Request
by setting a suitable bit in the associated Enable register ERCE and bit 3 in the Service Request
Enable register.

b} Scan
For output of the scan results various formats are available. If complete information on each test
point is desired, it is possible to output with each frequency the appertaining level values, a status
word, the appertaining transducer factor, if switched on, one or two limit values at the respective
frequency and a limit value byte providing infermation on whether the limit value(s) have been
axceeded. The command “SCAN:BLOCK:ELEMENT COMBINED" sarves to select this output form.

“SCAN:BLOCK:ELEMENT TRACE® serves to output only the highest level values of the 400 scan
subranges. They correspond to the values contained in a test report cutput on printer or plotter.
They are suited for graphical representation of the measurement results without loading the
evaluation program and test receiver with the transmission and evaluation of unnecessary data

1004.0401.10 3.119 E-4
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“SCAN:BLOCK:ELEMENT SUBRMAX" is used to select a similar farmat. However only the number of
subrange maxima defined by the user by way of the command "SCAN:OPTION:SUBRANGES n" is
output,

The block elements stated above can be further distinguished by output in binary farmat and in ASCI!
format. The commands "SCAN:BLOCK:FORMAT BINARY" and "SCAN:BLOCK:FORMAT ASCII" serve to
select between the formats. Please note that in ASCIl format the length of a block element may reach
more than twice the size of an element in binary format and that internal data processing takes
longer than with binary format.

Anqther form is the unformatted output described below. Three mare types of block elements are
available for this kind of output.

The table provides an overview on the assignment of the passible block elements to the formats:

Asal BINARY DUMP SDUMP
COMBINED Vi v
TRACE N v
i SUBRMAX J N
DET! J v v v
DET2 Vv v
VALID N4 v "

To ensure that data transmission is as fast as possible and the scan is not slowed down by unnecessarf
IEC bus traffic, the scan measurement results are output in the form of blocks. The biock size can be
selected by the user using the command “SCAN:BLOCK:COUNT value” where "value” is the-number
of individual measurements that can be transmitted together. The output of measurement values is
suppressed during a scan using SCAN:BLOCK:COUNT 0. The number of blocks is calculated
automatically depending on the output buffer size after having prci'gr’ammed SCAN:BLOCK:COUNT
MAX,

SCAN:BLOCK:COUNT SUBRANGE is used to set the number of values to be transmitted such that the
"measured value ready” bits (see below) are set only when a complete subrange. is ready. In case the
number of data appertaining ta a subrange exceed the size of the output buffer transmission must be
performed in sections. Bit 3 in the extended Event Register ERD is set to indicate complete
transmission of a subrange.

Formats ASCll and BIMARY: : -
Please note that biock size and format must be defined prior to the start of RF analysis.

During a scan the measurement values are stored internally until the selected block size is reached or
the output buffer is filled. in this case bit 7 in the Event register ERD is set. This in turn triggers a
Service Request of the receiver, if bit 7 in the Event Enable register ERDE is set. The stored results can
then be requested using the command SCAN:BLOCK?. The measurement values collected are
transmitted at one go.
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The space a single measurement requires in the output buffer depends on the measurement mode
and the use of transducer factors and limit lines. The elements of the data blocks <an be polled
using SCAN:BLOCK: TEMPLATE?. A word the respective bits of which represent the components of
a block element is returned. If a bit has the value 1, the respective element is contained in the data
block.

15 14 13 12 11 10 9 8 7 & 5 4 3 2 1 0

L Frequency
Detector !
Detector 2
Status waord
Transducer
Limit byte
Limat 1
Limit 2
Fig.3-43 Format of template word
maximum size of the blocks:
Number of block 7 =
elements 2 byte | ’
8 byte double
Template (com- Frequency precision IEEE-format
pasiuon of the 1 byte )
block elements) L Detector 1 {level} - feggfzggt:ggfe?-m d8
Detector 2 (optional) - 2 byte nteger, 0.014d8
resclution
?
Block element 1 Status word L 2bytd -
(cf. fig. 3-45) 1210 21 byte S 0.01 48
e integer, 0.
Transduceﬂpgtmnal) —] resalution
Lmitvalue byte {optional) —  1byte

2 byte integer, 0.01 d8

Limit 1 {optional) — resalution

Block element 2

2 byte integer, 0.01 dB

Limit 2 {optional) —_—

S rasolution
xea minimum size of the block elements:
[ L] /,l ’,
Frequency 8 byte double
Block elemant n precision IEEE-farmat
Detactor 1 2 byte integer, 0.01 dB
: resolution
Status ward 2 byte
’
Fig.3-44 Composition of a data blockin Fig.3-45 Examples of biock elementsin
binary format binary format
1004.0401.10 3121 E-4
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ASCl-format of the Block Elements:
Frequency,detectori(,detector2],status word[, transducer](,[imit byte](.limit 1] [limit 2]

The frequency is transmitted in the basic unit Hz, level (detector(s), transducer and limits) in dB
with a resolution of 0.01 dB and the status word as well as the limit byte as decimal values.

The format of the status word correspands to the extended Event register ERC,

7 & 5 4 3 2 1 0

l— Limitline 115 exceeded

Limrtline 215 exceaded

Fig. 3-46 Format of the limit byte

|EEE-number farmat for floating decimal point variables (Double precision for frequencies):

V EEE EEEE EEEE MMMM MMMM MMMM MMMM MMMM
Byte 7 Byte b Byte S Byte 4
MMMM MMMM — MMMM MMMM MMMM MMMM MMMM MMMM
Byte 3 Byte 2 Byte 1 Byte 0

V =1 bitsign, E= 11 bit exponent, M = 52 bit mantissa

Thesign bit 1 means a negative number, 0 a positive number. B

LR

The exponent in the E-field is specified as a complement on two to the basic value 1024,

The mantissa is normalized, i.e. MSB is always assumed to be *17. An effective precision of 53 bitis

thus achieved. ’,

The decimal value is obtained by multlplymg the mantissa by 2 * (E-1023) Make sure that the M5B
of the mantissa is 1 at any rate, i.e. the value of the mantissa may cmly be higher than or equal to !
and lower than 2.

The bytes are always arranged in increasing order.

Formats for DUMP and SbUMP

For applications reqt.u-nng the data to be made ready for use as fast as possible the'tesults of RF
analysis can be output unformatted.

"SCAN:BLOCK:FORMAT DUMP" and "SCAN:BLOCK:FORMAT SDUMP" serve to select this type of
output.

The data are transferred in the form they are present in the internal measured value memory of
the ESHS. Each value is represented in the data block by a 2-byte integer number with a resolution
of 0.01 dB in binary format. The results are arranged in increasing sequence. Since the receiver
frequencies are not output, assignment of the level vaiues to the frequencies must be performed
using the start and stop frequencies and step widths of the scan data set.

With a double detector selected, the leve| values of the second detector are stored internally in a
separate measured value memory. This applies also to the validity bytes which are contained in
another memory and are arranged in increasing sequence.
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Since the data can be transferred directly from the measured value memary, only one of the three
types of results can be output. The command "SCAN:BLOCK:ELEMENT DET1" is used to select
detector 1, "SCAN:BLOCK:ELEMENT DET2" detector 2 and "SCAN: BLOCK:ELEMENT VALID" the
validity byte, respectively. Itis possible to make a selection while a scan is running.

The number of measured values transferred in one block can also be defined using the command
"SCAN:BLOCK:COUNT n". With the number set to the value 0, output is not performed during
analysis. Please note in this case that the maximum size a black can reach is not limited by the size
of the output buffer, which is 4096 bytes. The limit is however 60,000 bytes as each of the
measured value memaries has a capacity of 30,000 values each represented by 2 bytes.

Since the output is not performed via the ocutput buffer the command "SCAN:BLOCK?"must not
be combined with other polling commands with unformatted output being selected.

As arule, no header is output.

Users of R&5-BASIC must observe that a string can achieve a maximum length of 32 kbytes. For this
reason a maximum of approx. 16,000 values each represented by two bytes can be transferred at
one time,

With a correspanding amount of measured values being ready to be fetched a message is given by
bits setin the extended Event Register ERD.

Results from detector 1 are indicated by bit 7, results from detector 2 by bit 6 and the validity byte
by setting bit 5, respectively. This assignment allows to use a universal program routine during the
evaluation of the ERD register contents.

The mechanism of data transfer is not affected by how far RF analysis has proceeded. Eyen with
the scan already terminated the availability of measured values not yet fetched is indicated by
repeated setting of the appropriate bits in the ERD register.

Scans providing more results than the measured value memory with a storage capacity of 30,000
values can accept are exceptions. With its capacity exhausted, the measured values are stored in a
temporary buffer. If the latter is also fully used, or the conﬁgured number of measured values per
block is reached, RF analysis can only be continued after all "results, i. e. from detector 1, or, as the
case may be, from detector 2 and the validity byte have been read out.

With format DUMP, bit 2 is set in the ERD register {last block has been transmitted) either after all
measured values from detector 1 or from detector 2 or all validity bytes have been transferred.

With format SDUMP (Synchronized DUMPY), bit 2 is set only after all measured values and all
validity bytes have been read out.

The status word which is assigned in the same way as in the Event register ERC is saved internally in
a byte. With unformatted output, the internal format is output, which is different from the status
word in the block formats ASCll and BINARY,
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Detector 1

Underrange
Overrange
Overload

Detector 2
Underrange
Overrange
Overload

Fig.3-46a Format of the validity byte with unformatted output of scan results.

The scan results can be queried as often as desired even after termination of scans carried out in
LOCAL or REMOTE mode. There are two ways to query the results:

1) Execution of command SCAN:BLOCK?. The presénce of measured values causes a data
block to be made available and the bits in the ERD register to be set.

2) Execution of command SCAN;RESULTS. Orily the bits in the ERD register are set, which has
the advantage that afterwards the same mechanism as in a parallel transmission can be
applied. Using this command, transmission always starts with the first value in the measured
value memory.

3.3.9 Transfer of the IEC-Bus Controller Function

The ESHS must be able to activate the control line ATN (Attention) so that it is paossible to send
commands to other |EC-bus devices. Only the active IEC-bus controller (Controller in Charge) is entitled
to do so. The ESHS needs to be Controller in Charge in order to program IEC-bus controlled plotters
and thus output test reports. b

The test receiver can obtain the controller function in the following ways:

1. There is no process controller connected to the |IEC-bus.

_ This is recognized by the ATN-line and is usually the case when the ESHS operates in the Stand-
= Alone mode. - _ _

The ESHS can then cor;;i‘gure itself as |[EC-bus controiler and end the controller function following
completed plotter autput (Release Control).

2. A process controlleris [EC-bus controller.
This is always true, when the ESHS is controlled by a controller connected to the IEC-bus.

In this case |IEC-bus cantrel is transferred to the test receiver via talker addressing and passed back
to the controller after plotter output has been terminated (*Pass Control Back").
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3.3.10 Error Handling

Errors that are detected in connection with IEC-bus cperation are indicated by setting a bit in the
Event Status register. These are bit 2 for a query error, bit 4 for an execution error and hit 5 for
command errer. Device-specific errors are signaled by setting bit 3 (device-dependent error).

These bits remain set until the Event Status register is read out or cleared by the commands *RST or
*CLS. A Service Request can thus be enabied and the type of error can be evaluated by way of program
control.

A more detailed error message can be obtained by way of the command SYSTEM:ERROR?. A decimal
value is output, which can be interpreted in accardance with table 3-31.

Table 3-31 Error messages

0 no error

-100 internal error

-101 syntax ngt carrect

B =102 wrong data type
= =113 unknown command ar command not clear
i . -130 wrong or unclear unit
- -141 wrong ar unclear character data

=161 illegal block data

-221 input not allowed

-222 date s out of the permissible range, If not already specified by ":;,

error message >0 R

-400 overflow of output buffer

410 oQutput data were not read and overwritten r 7

-420 na output data available during the attemptto read them ——— -
3 setting not allowed in this cannection 1y, 7
4 date is out of permissible range
9 unit not correct
16 minimum frequency exceeded (e.g. transducer factors)
17 maximum frequency exceedad
18 mimmum level exceeded
19 mazgmum level exceeded _

20 wrong?:der of frequency values -

100 no scan defined during the attempt to program scan data
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3.4 Applications

The options of the RF-analysis serve to specify the measurement sequences that are optimal for the
different applications of the ESHS. The options can be divided into groups and some of them can be
combined with each other.

The automatic measurements described below can be applied when the interference is stabie within
the measuring time. Manual measurement is recommended to be used for intermittent, quickly
drifting and cyclic interferences with long cycle times.

The option 01 defines the test configuration for RFl-voltage and RFl-current measurements. (For more
details refer to section 3.4.1b).

Measurements with high time constants, such as quasi-peak measurements, cannat be performed at
each frequency. For this reason the measurement sequence must be optimized with respect ta time.
The interference spectrum is first analyzed (Prescan) to this end. Data reduction is subsequently
performed so that a final measurement must be carried out only at some frequencies.

Prescan

o Data Reduction

Final Measurement

et

The scan data set specifies the pre-analysis (prescan). The option 30 (subrange maxima and acceptance’
analysis) is used for data reduction, which is of paramount importance:

DATA INFUT 7

OPT 30 SUBRGE/MARGIN '
Default

> No. of Subrges: 2§
Ace Margin/dB: &

Frequencies with especially high interference levels can be determined already during prescan with

the help of option 30. It implies two methods for data reduction: -
y * Determination of subrange maxima, i.e. the interference spectrum is only further examined at

those frequencies with the highest interference levels within ane frequency subrange. The entire
frequency range is divided up into up to 400 subranges. A subrange maximum is determined for

each subrange during the prescan.

®*  Acceptance analysis, i.e., the interference spectrum is only further examined at those frequencies
with levels exceeding a line which is parallel to the limit value line. Thus, measuring frequencies
with the interference levels being far below the limit vaiue is no longer necessary. The safety
margin between the assumed acceptance line and the limit line is freely definable by the user as

Acceptance Margin.

e
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Two values have therefore to be specified:
*the number of subranges {a value out of 8, 16, 25, 50, 100, 200, 400; default value: 25)

*the acceptance margin (Acc. Margin/dB; default value: 6 dB). This applies to each of two limit
lines.

A meny for selecting and entering these values is displayed when calling the option 30. Upon
pressing the - key, the cursor is located at the line >Default..., if the default values have not yet
been set, otherwise the cursor is set to the number of subranges. If Default is set to OFF, the
default values can be activated by pressing the ENTER key. The cursor can be moved to the desired
line using the 1 4 keys.The values for No of Subrges and ACC Margin/dB can be set using the
numeric keys and are accepted by way of ENTER. Both, switching on the option and changing the
values can also be performed after the prescan has been executed, since 400 su brange maxima are
always stored.

Options 40 to 45 serve to specify the detectors for the final measurement at the frequencies
determined during the data reduction. If none of the options 40 to 45 is switched on, a final
measurement is not performed.

Option 62 defines that the interference spectrum is output via the plotter simuitaneausly with the
measurement,

When the option 63 (Special Scan} is selected, entering <RUN> does not lead to a scan according to
the RF-analysis data set but only to scanning the frequencies of a frequency list entered by means of
this option or the frequencies of a list resulting from the data reduction.

Calling the options (see also section 3.2.4.3.3):

b Press OPTIONS key 21. "
The list of options apears on the display DATA INPUT: it

.,
Scan Options )
> 81 RFL Voitage OFF visible when’célling
using the OPTIONS key

30 Subrge/Margin ON
4G Final Av OFF

i 42 Final QP OFF ! can be relocated
\ 45 Final QP/AV OFF | using the T and +keys
i 62 Meas+Plot ___OFF |
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3.4.1 Measuring the RFl Voltage

RFl voltage measurements are carried out either using artificial mains networks or probes with an
impedance of 1.5kQ ar Z100kQ.

The following R&S-accessories are used for RFl voltage measurements

* Active Probe, Z,, = 100kQ ESH2-22
® Passive Probe, Z,;, = 1.5k ESH2-Z3
® Artificial Mains Network (four-wire systam) ESH2-25
® T-network ESH3-Z4
® Two-line V-network ESH3-25
¢ V-network 5 pH/50Q ESH2-Z6
® 4d-wire-T-network EZ 10 .

The probes and V-networks serve to test the unsymmetrical RFl voltage whereas the T-networks are
suitable for asymmetrical ones. The frequency range of RFl voltage measurements is generally limited
to the range 9 kHz to 30 MHz in national and international standards. RFI voltage measurements on
automotive accessories invoive frequencies of up to 108 MHz; thus the ESHS is suitable for this
purpase only to a limited extent. o

Detailed information on which artificial mains networks are to be used in which cases is given in the
latest versions of the standards - CISPR Standards, European Standards, VDE-Regulations, FCC Rules &
Regulations, etc.

a) Test Setup
-t

To avaid measurement errors caused by ambient interference the device under test and measurifg’

sensor (artificial mains network or probe) should be operated inside the shielded room, whereas

the test receiver together with printer and piotter should be set up outside the room,

v

_ . ry
o — - ! Metwork
)
Printer selection
PON of phase Shielded room
User Interface
= T Filer T
IEC-D Test l Artiticial i
Plomar | (FER N recener T T Nework | o
- DOP — ESHS T ‘é ESH2/3-25 A
. Coawal
RF-feedthrough

Fig. 3-40 Block diagram of a test setup with artificial mains network and device under testin a
shielded room
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The Test Receiver ESHS itself can be set up inside the shielded room due to its low radiation.
Simultaneous operation of printer and plotter inside the recom may however cause problems if the
setup is unfavourable. In this case the output of the test report should be performed upon the
measurement.

The following connections between ESHS user interface and artificial mains network serve for
automatic phase selection when using the artificial mains networks £SH2-25 and ESH3-Z5:

ESHS userinterface ESH2-Z5 pin
pin
N 14 oo filter 48 N
L1 15 e— e m 21 U
L2 16 = e 22 12
a3 17 o—  —————— 23 L3
GND 12 we— e mea 50 GND
PEFl, 18 mE— e 24 PEAL
+5V 1] m— e - 48 +5V ")

) not necessary with ESH2-Z5 with power supply of its awn

Fig. 3-41 Connection between ESHS and ESH2-Z5 (ca‘ble EZ-13)

ESHS user interface ESH3-ZS pin
pin
N 14 S g— 2 N
L 15 -—— e 6 L"-A'::'.fl
. PEfl, 1B m———— e e - 3 PE
DGND 12 w—— e 8  DGND
#5V 13 e— e 177, +5V

Fig. 3-42 Connection between ESHS and ESH3-Z5 (cable EZ- :1)

The supply voltage +5 V and some of the control lines must be fed through the wall of the
shielded room for control of the phase selection and PE simulating network of the Artificial Mains
Netwaorks ESH2-Z5 and ESH3-Z5.

The connecting cables EZ-14 and EZ-5 can be supplied for the Four-line Network ESH2-25 and the
cables EZ-14 and EZ-6 are designed for the Two-line Network ESH3-Z5.
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Proposed arrangement of the connecting cables EZ-14 {EZ-5 | EZ-6
S e £2-5 for ESH2-25
EZ-14 £2-6 for £5H3-25

ESHS 4
Filter arrangement Wall of shielded
= roam
e e e Sheetmetal
{ T e moT
]
" ~ 1 o b
1> ) o NW\TmeTNV'V\ s 2
- — . o ~
~ : | T
i 1
L I I :
) ] |
~ - == L
2 D o = WTWTW\—"'. C
1 I . '
! 1 Co
1
L I il !
E ,l--——-} -------------------------- ————
]
b :
A 2 - =
32 o il AAAd Cs
9-contact E T _L NY“T/WY\ i 9-contact
connector i i connector
strips i ! I I ] strips
0531.9304 ' U J 018.6430 00""
H L ] -L L
supplied < 4 )— o— ML ’YW\T{VWL — C 3 = ar :-J
with EZ-14 : : : 020.3840.00
S D ST
oo o o em o e e YO e [ “
|
_ ; : : EZ-S/EL;5
1 U s — Ll
~ ] . ——
3 Sy S e =T &
. '
e ’
. NS
1 1
5 i ] < - l - = C 2
T e T 1
! X
P I I - B
b s s e e e b o o
L8 > C 9
= LE_aJ__ =

Fig. 3-43 Arrangement of the connecting cabies £Z-5, -6 and -14 with AF-filters to provide the 5-V
supply and contral information for the Artificial Mains Networks ESH2-Z5 and ESH3-Z5in a
shielded room.

Note: ff the ESHS 10 is operated inside the shielded roam, the filter arrangement will be rendered
unnecessary. The cable £7-14 serves to control the ESH3-Z5, the cable EZ-13 is used to
control the ESH2-Z5,

Recommended low-pass filters used for the feedthroughs into the shielded room:
Siemens order no.: B 84311-C30-B3 contains low-pass filters for 2 lines. 3 units are therefore necessary
for the ESH2-Z5, 2 units for the ESH3-Z5.

The setup of the device under test in the shielded room is specified in the standards relevant to the
subject, e.g. VDE 0877 part 1.

e
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b) Setting of the Test Receiver

The scan setting of the test receiver determines the data of the prescan. For RF! voltage
measurements it usually comprises a range of 0.15 to 30 MHz or two ranges from 0.009 or 0.01 to
0.15 and 0.15 to 30 MHz; for measurements according to FCC Part 15 the range is from 0.45 to 30

MHz.

Further data:

Frequency range/MHz .009- .15 .15-30
Stepsize/kHz 1 50

Bandwidth (IF BW)/kHz .2 10

Detector Pk + Av Pk + Av2)
Meas. Timefs .05 0239
Attenuation Auto Low Noise Auto Low Noise
QOperating range/dB 60 60

1} \‘;Vit: pure broadband interference. frequency-propartonal step size (LOG step) can be used instead of steps half the
andwidth )

2)  For measurements according to standards writh narrowband and broadband interfarence limit values or average and
quasnpeal_: limut values, the special function 30 with which it Is passible to measure simultaneously paak and average
value during one scan 1s useful, If there is anly ana limit value, it is sufficient to switch on one detector, e.q. Pk or Av.

3) The measunng time per measured value is determined by.the type of interference signal. It must be selected such that
the highest value is recarded in the case of fluctuations during ime. Minimum measuring times of 20 or 10 ms are
therefore required for netwark-synchronous pulse interferences (S0 Hz or 100 Hz, 50 or 120 Hz),

The scan option 01 serves for RFi-voltage measurements. It is used to specify the following
features:

® Type of artificial mains netwark {LISN).
If none of the artificial mains networks ESH2-Z5 or ESH3-Z5 is defined, it is assumed that the
measurement is performed using a probe or a single-phase artificial mains netwark, As some
standards also demand RFl current measurements, it can be measured instead of the RF-voltage
using an RF current probe, when the transducer factor has been entered in the unit dBpA {cf.
section 3.4.2). Specification of the artificial mains networks in option 01 is no longer necessary.

* Details relating to the sequence (phase on which the pre-analysis is carriedl’out; phases on
which the final measurement is to be performedy
'y

Operation !

» Press the OPTIONS key. =
The menu SCAN OPTIONS is called.

p Press one of the ENTER keys.
OPT 01 RFI VOLTAGE switches from OFF to ON.

» Pressthe » key.
The first mieen: is called: -

DATA INPUT

OPT 81 RFI VOLTAGE
Type of LISN:

> ESH2-Z5 QFF
ESH3-Z5 QFF

» Specify the type of artificial mains network (LISN}.
If both artificial mains networks are OFF, the RFl voltage measurement is carried out only on
one line. It must be specified, if the test is performed using a prabe or a single-phase LISN (ESH3-
24, ESH3-Z6) or an RF-current probe. One LISN maximally can be selected. If another one is
switched ON, the first one becomes automatically OFF. Only when one of the two LISNs is
salected, the next menu appears.

1004,0401.10 3131 E-&
www.valuetronics.com



» Press one of the ENTER keys to select the LISN

» Pressthe - key.
The next menu is calied, the test configuration for the prescan is specified as follows:

* Using the ESH3-Z5:

DATA INFUT

OPT 01 PRESCAN/MANUA
> Fhase L1

Phase N
PE grounded

Only one phase can be switched on. If PE grounded is OFF, the PE simulating netwark is

switched on.
* Using the ESH2-Z5:
L DATAmeuT |
OPT U1 PRESCAN/MANUA
2> Phase L1 oN
Phase L3 OFF
i Phase N OFF!
i PE grounded ON;
Only one phase can be switched an. If PE grounded is OFF, the PE choke is switched on. -

» Pressthe -»key. "
The next menu is called, the test configuration for the prescan is specified as follows: '
* Using the ESH3-Z5: ’

,
At
DATA INPUT E—

OPT 981 FINAL MEAS !
> Phasa L1

Phase N

PE grounded

In this example it is measured on both phases. If bath PE grounded and PE floating are set to
ON, four measurements are carried out on each frequency determined by data reduction to
find out the configuration with the highest RFi voltage. In line with a resolution by the CISPR/G
it is measured on both phases only using a PE simulating network , i.e. PE grounded OFF and
“PE floating ON.
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* Using the ESH2-Z5:

| DATAINRUT

GPT 81 FINAL MEAS

> Phase Et o
Phase L2 QFF
Phase L3 OFF

. Phase N ON!

. PE grounded ON |

. PE floating ON|

. o o —— o

As already described with the ESH3-Z5, four measurements are carried out at each frequency in
this case.

¢) Measurement Sequence, Measurement and Analysis Procedure

The prescan is started by actlvatmg the RUN/STOP kay. It can further be interrupted by pressing
this key once and aborted by pressing the key twice (for more details ¢f. section 3.2.4.3.4).

Hee At the end of each subrange the phase with the hlghest RFl voltage is determined and the QP-
i measurement is started, if one of the following options is selected (measuring time for the final
measurement can be set separately in each case, cf. section 3.2.4.3.2):

Option 40 Av Meas. = ON: Comparison of the Av-values of the RFl-voltages on all phases
provided in the menu Finzl Measmt with the possible PE-
configuration(s) and determination of the phase with the highest
Av-level at the frequency of the subrange maximum. (The option
40 requires the Av-detector during prescan; it is therefore
automatically set with this option).

Option 42 QP Meas. = ON:  Comparison of the QP values of the RFI voltages, on all phases
—.———provided in-the -menu Final Measmt with the passible PE-
configuration(s) and dets;rmmatlon of the phase with the highest
QP level at the frequency of the subrange maximum. (The option
42 requires the Pk detector during prescan; it is therefore auto-
matically set with this option).

Option 45 QP/Av Meas, = ON: With the Pk maximum of the subrange

Comparison of the QP values of the RFl voltages on all phases
provided in the menu Final Measmt with the possible PE-
configuration(s) and determination of the phase with the highest
N QP level. -

With the Av-maximum of the subrange:

Comparison of the Av-values of the RFi-voltage on all phases with
the possible PE-configuration(s) and determination of the phase
with the highest Av-level. (The option 45 requires the SF 30 {Pk
and Av) during prescan; it is therefore automatically set with this
option.)

Option 62 Meas + Plot = ON: Plotting of the interference spectrum during the measurement.
When starting the scan, everything defined under Report Setting
in the menu is plotted. If Curve in this menu is switched off, the
warning Warning Curve OFF appears.
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3.4.2  Measuring the RFl Current
a) Testsetup
To avoid measurement errors as a result of ambient interference, the device under test and RF-

current probe should be operated in a shielded room whereas the test receiver with printer and
plotter should be set up outside the room.

Shielded room

Printer
PDN

I

line (graup)

RF-current probe

IEC-b Test EsHz-21
-Ous
Poor K Recewer ©) out
oQe
ESHS
™\ Coaxial

RF-teedthrough

S

Fig.3-51  Block diagram of a test setup with RF-current prabe (ESH2-Z1) and device under tes:c}in

ashielded chamber .
L

b) Setting of the Test Receiver -
7
- » — = YLl . . . . 4
The measurement configuration™is specified_by the option 01. if, as described in section 3.4.1.,
there is'no artificial mains network selected, preparations can He made for RF-current measure-
!

ments by selecting the transducer with the unit dBpA.

The scan setting specifies the run of the prescan (recommended setting data, section 3.4.1.).
The data reduction is defined by the option 30.

For the final measurement the options 40 to 45 are of significance.

The option 62 specifies whether the interference spectrum is to be plotted during or only after the
measurement,

€) Measurement Sequence, Measurement and Analysis Procedura

The explanations given in section 3.4.1.3 are also true in this case. There is, of course, no
~ comparison between the RF| currents on the different phases.

).
[
=y
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3.4.3 RFl-Fieldstrength Measurements
~a) TestSetup
RFl-fieldstrength measurements in line with the commercial standards are performed in the
frequency range from 9 kHz to 30 MHz using the R&5-Loop Antenna HFH2-22, The shielded room
offers the advantage of preventing ambient interferences, it may however impair the magnetic
field especially in the case of small dimensions. Therefare, measurements in the shielded room can
usually not replace open air tests.

Test Setup with Measurements in the Shielded Room

Loop Antenna

HFH2-Z2
Printer
PDN
Antenna Code
ﬁ ouT
T Filter I
IEC-bus Test
Plotter <:> Receiver L}'Y'V'\ T
. g e ESHS E ]
22 % $hielded room
o
\Coaxlal
RF-feedthrough e

Fig.3-52 Block diagram of a test setup with the Loop Antenna HFH2-22 and devrcg under testin
theshielded chamber - -
For the Loop Antenna HFH2-Z2 the supply voltages + 10 V 4nd -10 V, the codings of the antenna
factor and of the dimension “electric fieldstrength® (dBuV/m) must be fed through the wall of the
shielded room. The connecting cabies HZ-3 (3 m) and HZ-4 (10 m) can be used for this purpose.

If the magnetic fleldstrength is indicated in dBuAJ/m, a transducer factor of -31.5 d8 must be
entered.
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Propased arrangement of the connecting cables £2-13 1 £2-5/EZ-6

(= =01

Ja

ESH2/3 HFH2-Z2/6
Filter arrangement V:all ‘Lf shielded
chamber
Sheet
I'“"-: -------------------------- ]r‘——"“ metal
I A b
o
T — T
] ! l
1
H '
£ L
— A-10V 3 E o — W = ( A
1 . ]
! 1 . 1
]
b I I :
) l..._-__| __________________________ =
Ef | ] i
! ) t
1 J i
N O Y'Y -
Batoyv D —o—= _I_ ’Y:‘Y\T{WV\ = C g
o '
L I i :
1
] 1 1
! -~ - .
CpVim 2 t—o C "
3 < i T ”W\wa\f\ _L SYY YL T ¢ > 2 "’";:_,
] | -
P 13 3k :
s L
' g 1 4
| 1 ] 4
b4 L i
D +10d8 J=fr—+—0—=—/Y""\ 4 il Co
] 1 | /
1 1 ] t
I S
) I
L_E+20d8 2 :3 : ””‘-L""'-L"”L :C E
o
' ] ]
1 Connector ! ! ! J_
1 1 I I 1 %) Connector
018.5079.00 1 1 !

. N 1 T R 018.5079.00
supplied L
with HZ-3 with lrliezd-a

- L
= e.g. Siemens 884311-C30-82 (3 units) .

Fig.3-53  Arrangement of the connecting cables HZ-3/4 with AF-filters for supplying and coding the
Active Antennas HFH2-22 and -Z6 in shielded rooms

Note: If the connectors are arranged favourably, the AF filters can also be used for control of the
artificial mains networks (cf. section 3.4.1).

If the transducer factor is used, the feedthroughs of the coding lines can be dispensed with. If the
power supply unit is used for the Active Antenna HZ-9 inside the shielded room, the feedthroughs for
the supply voltages can also be dispensed with.
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Test Setup with Open Air Measurements:

Printer
PDN

Locp Antenna
HFH2-Z3

Test

Plotter 1EC-bus Device
(] Recener under test
el ESHS

RE 1 t Antenna
-5 Cade

— Supply and cading cable v

L Coawal cable

Fig.3-54  Black diagram of a test setup with open alr test. Make sure that the antenna is isolated
from printer and plotter.

b) Setting of the Test Receiver

An automatic scan can anly be recommended for measurements carried out in the shielded room,
for example as a pre-measurement to roughly determine the fieldstrength and interference
frequencies and subsequently check onindividual frequencies in apen air. )
=

Measurement configurations need not be specified. Before starting the scan it is useful to align
the antenna and device under test to maximum level indication of the frequency with the highest
RFI fieldstrength {e.g. on the operatlng frequency of a switching power supply,,or on the line
frequency of ascreen), ——- - -

. . ! , .
The scan setting determines the run of the Prescan. The setting data recommended in section 3.4.1
are also true in this case. Pk must however be used as detector since there is only one QP-limit
value.
The data reduction is defined by option 30.
For the final measurement option 42 {measuring again with QP-detector) is usually suitable,
The option €2 specifies whether the interference spectrum is plotted during ar only following the
measurement.

¢) Measurement Sequence, Measurement and Analysis Procedure

The explanations given in section 3.4.1 are also valid for RFI-fieldstrength measurements, however
without phase selection.
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3.5 - Program Examples

The examples given in this section illustrate how to program the test receiver and may be the
foundation for the solution of more complex spheres of measurement. The examples are based on
each other step by step and each one is explained.

The programming language used is the Rohde & Schwarz-BASIC from version 2.00 onward. It is,
however, possible to translate the programs into other languages.

3.5.1 Initialization and Initial State

At the beginning of every program, the IEC-bus and the settings of the receiver should be brought
into a defined default status. It is helpful to use subprograms, in this case "Prolog” and "Init_sshs".

The controller terminator should be set to “linefeed” (decimal 10}, which - together with EOI - is the
only permissible terminator according to the standard |EEE 488.2 and is also made use of in the ESHS.

10c00 °*

’ 10010Prolog:
A 10020 *
10030 IEC TERM 10: °* Linefead
10040 IEC TIME 000Q: ' Timeout 1s
10050
10060 Eshs=17: ° Recaiver I[EC address
10070 *
10080 ' othar initialization
100%0 e
10100 RETURN Yt
10110 '------mmemmme e m——a oo D

Ed
The IEC-bus status register and the device settings of the receiver are brought to their default-status

using a further subprogram: , —
!

11000 * !

11010Ini1t_eshs:

11029 °

11030 * reset status registars

11040 IEC QUT Eshs,®**CLS"

11050 °

11060 ' resat feceiver settings

11070 TIEC QUT Eshs,"®"RST"

11080

11080 ' = init other devices - -

11100 ° — - -

11110 RETURN

11120 === === mmmmmmmmmamma oo

-
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3.5.2 Sending a Device Setting Command

ln this exampie some settings of the receiver section are made: frequency, RF-attenuation and
demodulator,

100 '=--ceeemcmccenseeecccn e amaaa-

110 ' Sand Receivaer settings

120 '--mmmesee e e e

130 '

140 GOSUB Prolog

150 GOSUB Init_eshs

180 °* - sand new sattings

170 IEC OUT Eshs,"FREQUENCY 20 MHI®

180 IEC QUT Eshs,"ATTENUATION 30 DB;DETECTOR REAK"

190

200 ENO

210 '-meemme e e

10000 '

10010Prolog:

10020 '

10030 IEC TERM 10: °* Linefead

10040 IEC TIME 1000: ' Timeaut 1s

10050 ' a .

10060 Eshs=17: ' . Receivar IEC addrass
10670 '

10080 ! other initialization
10090 '

10100 RETURN

10110 '====-mc—mmceem e

11000 '

11010Init_eshs:

11029 °

11030 ' reset status registers
11040 IEC QUT Eshs,"=CLS"

11050 °

11060 °' resat Receiver settings
11070 IEC OUT Eshs,"“RST" .
11080

11080 '~~~ - init other davices
ti100 '

11110 RETURN

11120 '==------mgomome e

o

Ty

l,’

The subprograms “Prolog® and "Init_seshs" still integrated in this example will no longer be part of
the following examples.

1004._0401.10 3.139 E-4
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3.53 Reading of the Device Settings

The settings made in the preceding example are read in this program. The commands are used in short
form for this purpose.

100 ' --=mmmece e mam e m e ma e

110 Raad Receiver sattings

120 oo e

130

140 GOSUB Prolog

150 '

180 read settings
170 IEC QUT Eshsg,"F?"

180 IEC IN Eshs,Fraequency$
190 * |

200 IEC OUT Eshs,"A?

210 IEC IN Eshs,Rf.attesnuation$
220

230 IEC OUT Eshs,"DET?"
240 IEC IN Eshs.Detector§
250 °

280 PRINT Frequency$

270 PRINT Rf.attanuation$
280 PRINT Detector$

290 '

o 300 END

print settings on screan

In line with the settings that have been made earlier, the following indication results:

FREQUENCY 20000000
ATTENUATION 30
DETECTOR PEAK -

401.1 3.140 E-4
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3.5.4 Triggering a Single Measurement and Synchronization using *WAI

in this case a level measurement at a frequency previously set is started using the common command
*TRG. *WAI serves to delay the processing of further commands until all the previous commands - in this
case the level measurement - are executed. Only then is the result of the last measurement read in and
indicated on the screen. When using *wAI, please note that the set timeout must be longer than the
processing time of the commands, as otherwise an error message results. In this example the timeout
of 1 s setin the prolog is sufficient for the default measuring time of 100 ms.

140 GOSUB Prolag
150 GOSUB Init_ashs

160 ' set frequancy
170 IEC QUT Eshs,"FREQUENCY 98.5 MHz"

180 Trigger and Wait
190 IEC QUT Eshs,"*TRG;*WAI"

200 * get result

210 IEC OUT Eshs,"LEVEL:LASTVALUE?®
210 IEC IN Eshs,Level$§
220 priat resulL on screen
230 PRINT Levels$
oy 240 END

The output on the screen might be as follows:

LEVEL :LASTVALUE 23.87

To simplify this frequently used sequence, the ESHS offers the command LEVEL?, which synchronizes
internally level measurement and retrieving of the measured value. It substitutes for the commands
*TRG; *WAL; LEVEL:LASTVALUE?. The synchronization mechanism described above can also be appT’ed to all
other commands.

P
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3.5.5 Service Request Routine

The smartest and mast flexible way of synchronization of sequences is offared by the Service Request.

It requires an interrupt routine being part of the program of the system controiler. The routine can be
serviced asynchronously to the usual program run, if a Service Request occurs.

In the case of this subprogram the device(s) having sent the Request can be identified by their status
bytes when polling the devices that might have sent one. Subseguently the appropriate measures can
be taken.

To activate the interrupt capability of the controller, the command
nnn  ON SRG GOSUB label

must be added to the main program.

Service Request Routine:

12000 ' -=emme e e
12010 Service Request Routing
12020 " mmmmmm e s
12030 Srq_routine:
12040 °*
12050 IEC SPL Eshs,SbX
v 12060 °* Chack SRQ-Bit
pat: 12070 IF (Sb% AND 64) THEN
12080
12080 SrgXx=1
12100 8.9. check ragisters
12110 ELSE
12120 ° poll other devices
12130 ENDIF )
12140 enable SRQ Intarrupt and return L
12150 * in the same line to avoid naestingl b
12160 -
12170 ON SRQ GOSUB Srg_routine: RETURN

- Serial Poll

SRQ-Flag TRUE

f L
This very simple Service Request routine can be extended for the respective applications. it includes
- ———~——_the operation of other devices connected 1o the bus or the weighting, of additional IEC-bus register or
error recoveries. ‘y

If a Service Request is to be generated at the end of processing of a command, the Event Status Enable
register ESE and Service Request Enable register must be configured correspandingly.

The command <0Pt sets the bit 0 in the Event Status register. Analog to this setting, the bit 0 in the
Event Status Enable register must be set. Bit 5 in the Service Request Enable register must finally be set
to enable a Service Request.

- —~
- —
b -

1004.0401.10, 3.142 E-4
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3.5.6 Synchronization with the End of the Scan using *OPC

In this example a scan, the end of which is waited for with the help of the command =0P¢, is triggered.
The end can be identified by the flag Srgz which is set in the Service Request routine. The registers
stated in the before-mentioned exampile are previously configured.

130Exac_scan:
140 GOSUB Prolog
150 G0SUB Init_eshs

160 °* Init SRQ-Routine
170 ON SRQ GOSUB Srg.routina

180 * Config Registers
190 IEC QUT Eshs,"=CLS;*ESE 1;°*SRE 32"

200 Init SAQ-Flag

210 Srqi=0

220 ¢ Start Scan

230 IEC OUT Eshs,"SCAN:RUN;*OPC"

240

250 Do something useful

260 whila scanming
- 270
e 280 REPEAT
i 290 °* Do something useful too
300 ¢’ ar just wait
10 UNTIL SrqX%
dza Scan 1s completed
330 RETURN
e
e
- ‘ff
[
'y
1004,0401.10 3.143 E-4
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3.6 Error Messages and Warnings

Error Messages

limit vaiug}

Error message Cause Section

1. LO HF unlock Hardware error synthesizer 423

2, LO HF unlock Hardwarefehler Synthesizer 4.2.3

Bus Control required Plotter output cannot be performed since raceiver | 3.2.4.4.4
does nat control IEC bus.

CAL TOTAL required Total calibration must be performed. 323123

Connect Plotter! Plotrer output was started without a plotter being [ 3.2.4.4.4
connected or the plotter address 1s wrong. (3.2.4.4.1)

Cannect Printer! . Printer output was started without a printer being [ 3.2.4.4.3
connected.

ExtRef Receiver i1s synchromized with an external reference | 3.2.4.1
frequency.

Fregency Sequence Increasing frequency sequence concerning entries 32422
into the table has not been adhered to. 32432

32433

FRN Osc unlock Hardware errar synthesizer 423

IEC Bus OFF(SFI1} Platter gutput cannot be performed since the I1EC
bus s switched off. Swrteh it on using special 12433
function 11.

IntRef _ Receiver operates writh internal reference. 3.2.41

Limit exeeded Measured value exceeds a limit line with Spec Fung A.2.3.13
16 ON 4

Maz 2 Limits active Artempt to activate a third limt line was made. 3.2.43.2

Moz Freq 30 MHz Afrequency > 30 MHz was entered (transducer 3.24.2.2
factar, limit value).

Max Level 200 dB With the input of a transducer factor or a limitline | 3.2.4.2.2
a value > 200 dB was entered. 3.2.43.2

Mar cx Values WMaximum number of paints for transducer factor 32422

(xz = 10,20 or 50) or limit line 1s reached; no further point possible 12432

Measurement invalid An active transducer is nat defined in the complete |3.2.4.3.4

Transd undefined scan range. Invalid measured values out of the
definition range.

min Freq 9 MHz A frequency < 3 MH2 was entered (transducer, 3.24.22

www.valuettohics.com Ehlis
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Error message Cause Saction
Min Lavel-200 4B With the input of a transducer factororalimtine | 3.2.4.2.2
avalue < -200 dB was entered. 32432
Register empty A register cantaiming na setting data s called using | 3.2.4.3
ACL.
<zx > undef A transducer or limit line not defined is activated. 212422
12432
ERR:30dB Range Error during total calibration. 3.2.3.123
ERR:60dB Range
ERR: Detector Board HMardware error during self-test 4,24
ERR:FRN Synth Hardware error during self-test 4.2.4
ERR: HF Module Hardware error duning self-test 424
ERR: HF Synthesizar Hardware error during self-test . 4.2.4
= ERR: gainat! MHz Error duning total calibration. 3.2.3.12.3
ERR: goinatzx MHz/kHz Errar duning total calibration. 32323
ERR:gainat BW 200 Hz Error during total calibration. 3.23.123
ERR:IF Amplifier Hardware error duning self-test 424
ERR:[F Attenuator Error during total calibratian. 323123
ERR: Meas uncal Gain of the recewver cannot be set. Measured values | 3.2,3,12.2
are not accurate,

o ERR: PMMHz [ Error during total calibration. 323123
ERR:QPBand A Error during total calibration, "y / 323923
ERR:QPBandB
1004,0401.10 3.145
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Warnings

WARN: QP Band B

Warnings Cause Section
WARN:30d8 Range Warning dunng total cahbration 32323
WARN: 50 dB Range
WARN: Curve OFF Hint that the measurement curve 1s nat plotted 3.2.44.1

(Curve in Plotter Settings s off) in the case of 3.2433
plotter qutput durning measurement (option 62),
WARN:EXT REF FREQ Therinternal reference oscillator cannot 423
synchronize with the connected reference
{frequency not precise encugh)
WARN:EXTREFLEV Level of the external reference connected is not 423
sufficient,
WARN: Gainat] MHz Warning durtng total calibration 3.23.123
WARN: Gain at zx MHz/kHz Warming during total calibration 3.2.3.123
WARN: Gainat BW 200 Hz Warning during total calibration 3.2.3.123
‘“_ WARN: IF Attenuator Warning during total calibration 3.23.123
WARN: No Pen selected No penis selected for plotter output 12444
(Pen Q)
WARN: PkiMHz Warning during total calibration 3.23.123
WARN: Plotter active Platter output is started anew using “PLOT" while | 3.2.4.4.4
the preceding plot s not yet cancluded
WARN:QPBand A Warning during tatal calibration 323123

=

o
L)
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3 Operating Instructions

3.1 Explanation of Front and Rear Panel View

311 Front View

DATA INFLT

Menu input display faor ANALYSIS, INSTR

EMI TEST REEEIVER" STATE and REPORT, 4 lines with 20 characters
‘ ESHS 10 - each, editing with DATA (cf. section 3.2.2)

W

» Moving coil instrument with scales for the
30-dB- and 60-dB-operating ranges;

e Display of battery valtage and mechanical
zero display; -

« Settinfsgrew for the mechanical zero;

« Yellow LEDs for indicating the operating
range;

» Red LEDs for indicating whether the
operating range {upper or lower limit) is
exceeded (cf. section 3.2.7.3)

o -
3 i
saTTERY OPERATING BATTERY: Keyfor indicatipg the charge of
S battery (cf. section 2.1.3.2)
OPERATING
RANGE: Key for switching-over the
operating range {cf. section
3.2.3.6)
1004.0401.10 3.1 E-2
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4 Maintenance and Troubleshooting

Note: in this section troubleshogting is described only up to replacement of the madules. For
more detailed infomation we recommend the service manual with the orderno.. ...

4.1 Maintenance

4.1.1 Mechanical Maintenance

The ESHS requires no mechan-cal maintenance at all. The front panel should be cleaned from time ta
time preferably using a soft, damp cloth

4.1.2  Electrical Maintenance

4.1.2.1 Testing the Level Measuring Accuracy

Asitis possible to perform a total calibration with the help of the built-in calibration generatar, a high
long-term stability of the level measurement characteristics, which exclusively depends on the aging
of the calibration generator, is ensured. The measutement accuracy should be checked once every
year according to section 5.2.8.1.1. The re-adjustment of the calibration generator required following
exceedings of the tolerance limits should be effected by an R&S-service station

4.1.2.2 Testing and Adjustment of the Frequency Accuracy

The frequency accuracy of the reference oscillator should be checked once a year according to section
5.2.1. Re-adjustment, if required, may be performed only after at least 30 minutes of warmir_&g;up.
e

» Remove the instrument cover {cf. section 4.3)

» Connect the frequency counter (error << 1x10%) to the socket X165 (fig. 4-1) e,
R i
I —
— 0 0 —

T D { | d 4
anme— —_—'_lc
o=z o L

e | = -

(F?N 5 ynthesiz::) mf
f—-__ _Z.Lu_L]:
|

—

|

Fig.4-1 Location of the socket X165 (instrument seen from below)

1004_1.0401 A0 4.1 E-1
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» Adjust the frequency accuracy to 84 MHz * 10 Hz using the potentiometer VCXO TUNING (fig. 4-

2).
r r—
g 43220 |
—r
L [ A18C I
T - ]
- Z170
VXCO TUNING ., 7]
{R368) — N —
GO A16D O o ]
[t ot
I T LT
4150 |
g T—
1 1L arag ||

Fig. 4-2 Location of the potentiometer VCXO TUNING, R368 (instrument seen from above)

4.1.3  Replacing the Battery o

et

The instrument contains a lithium battery for buffering the static RAM. The durability at normal
ambient temperatures is 5 years. A discharged battery leads to the loss of data stored in the CMOQS
RAM when the instrument is switched off. This back-up battery is located on the module A220 (CPU-
BOARD). It can be replaced in the following way: ’

) —c

» Withdraw the instrument cover. @ ! !

» Remove the CPU-board (cf. section 4.3).

» Unsolder the discharged battery, -
The foliowing types of batteries can be used instead:
¢ SAFT L53 CNA {R&S order no. 565.1687)

¢ ELECTROCHE QTCBS 1/24A 38960 (RA&S order no. 565.1687)
When fitting the new battery by way of soldering, make sure that the polarity is correct (cf. fig.

4-3) il -

X9

x1: DO000] [T
V1 . - .- —— -
@ &
i o
@ ‘.

Fig. 4-3 Mounting position of the battery )
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4.2 Function Check and Self-Test

The ESHS features extensive equipment for checks and self-test, which allow comprehensive control of
the receiver functions. If there is a fault, the device itself is able to locate the defect moduie. Exactly
defined module interfaces make it passible to replace the modules without individual adjustment (cf.
section 4.3). The adjustment ta the total receiver, which may be required subsequently, is performed
by menu-centrol and using the internal calibration generator so that no additional measuring
instruments and devices are necassary,

The receiver functions are checked at four levels:

& Automatic test of the processar functions and adjustment of the A/D-converter following switch-on
of the instrument.

® Test of all processor functions with cold start of the instrument.
® Permanent check of the synthesizer and power supply during operation.

® Function check of the total receiver (processor, synthesizer, signal unit) by manually calling the self-
test,

4.2.1 Switch-on Test

When switching on the instrument the self-test of the pracessor functions first runs. Subsequently a
rough function test of the CMOS RAM is subsequently performed by polling the contents of a memory
location. The following pre-initialization of the analog modules serves to check the correct
functioning of the interface module for the serial module control. Function test and self-adjustment
of the A/D-converter terminate the switch-on test of the ESHS.

4.2.2 Cold Start
An extended switch-on test is carried out with the so-called cold start of the receiver. I¥is triggered by
pressing the “." key in the numeric keypad during switch-on o’f the ESHS.

I

/

Compared to the usual test {see above) the program memary (EPROM), the static (CMOS RAM) and the
volatile data memory (DRAM), the IEC-bus as well as the interfaces of the remaining modules are
tested additionally in the case of the cold start following switch-on. Upon the detection of an error
the message ERR; CPU is output on the frequency display. The receiver can no longer be operated.

Since not every device function makes use of all function units of the processor module, it may be
possible that the receiver can be further operated. in this case a detailed hint as to the defect function
unit can be obtatned by calling the self-test after having switched off and on agaip the ESHS.

Caution: With the cold start all the data stored internally, such as limit lines and transducer factors
are deleted and all the settings are brought to their default status.

1004.0401.10 4.3 E-1
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4.2.3  Checking the Synthesizer and the Power Supply

During operation all synthesizer loops in the instrument are checked as to whether the tuning
voltages of the osciilators are within the permissibie range. The following error messages may occur:

® FRN Osc unlock
e I LOHF unlock
® 2. LO HF unlock

if the level applied to the socket EXT REF INPUT is too small, the message WARN:EXT REF LEV
appears on the DATA INPUT display. )

If the reference signal has a frequency that is not suitable for the ESHS, the message WARN :EXT REF
FREQ appears on the DATA INPUT display.

The internal supply voltages are checked both following switch-on of the instrument and permanently
during the operation independently of the controller. The flashing of the green LED SUPPLY QK on
the rear panel signals the correct functioning of the power supply. The instrument is switched off
within 3 s when a supply voltage deviates from its nominal value or when there is a short-circuit in the
instrument or in one of the accessories supplied by the ESHS. in connection with a short-circuit current
limiting device operating without delay, grave sequence errars are prevented. Due to the processor-
independent operation this protective functions are still effective even when the CPU-board fails.

42.4 Self-Test

.

The self-test allows ta check the functions of the instrument without using additional measuring
instruments (cf. section 3.2.4.2.3). If there is an error in the instrument, the module causing the errgf'_js
indicated in the DATA INPUT display. The error is located by means of the following measures: &7

® The A/D-converter on the processor module has an additional test input in order to measure

voltages within the modules. 74

- ® During - the. s:elf-test--the-important d.c. voltages, such_as module-internal supply voltages or

wWww.va

amplifier operating points, are measured and compared to their nom i’nal values on every module.
® Level detectors check the oscillator levels required for operation of the mixer.

® The calibration generator produces a signal with an exactly known level at the RF-input of the
instrument. The processing of the input signal in the individual RF-and IF-stages of the receiver can
be followed and faulty stages, e.g. amplifiers the gain of which deviates from the nominal value can
be detected with the help of level detectors in the signal path. The detectors are available on every
RF- and IF-modute.

To avoid error messagesthat are not true, it must be checked whether all the functiors_of a lower

function level operate correctly prior to checking a higher function level. It is thus only possibie to

recognize one error. The sequence in which the tests are performed results from the hierarchy of the

functions in the instrument. The self-test is triggered by calling the function START TEST (cf. section 3}

in the self-test menu. The hint SELFTEST RUNNING appears on the DATA INPUT display.

1004.0401.10 4.4 E-1
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a) Testing the Processar Function

After having started the seif-test or a cold start (cf. section 4.2.2) the processor functions and the
internal supply voltages are first checked. If there is an error in one of the following function
blocks on the CPU-board:

& MAIN CPU (processar),

¢ OT PROM (memory for operating system),

® FLASH EPROM (firmware program memory) or

® |FPAS CONTROLLER (serial interface for contral of the modules),

® CMQS RAM (non-volatile data memory),

the instrument may not be able to output a detailed error message; the first and the third line of
the DATA INPUT display appears in inverse screen: the instrument can na longer be operated.

An error accurring in one of the function blocks

® DRAM (volatile data memory),

® MUART (muiti-function component),

® INTERRUPT CONTROLLER or

® A/D-converter

leads to the output of the message ERR: CPU BOARD,; in addition the instrument can no longer
be operated in order to prevent faulty measurements.

A faulty function in one of the blacks

® |[ECBUS CONTROLLER (IEC-BUS interface),

® R5232 CONTROLLER {serial interface forloading a new firmware) ‘ :T_f.’--'

is indicated by the error messages ’

® ERROR:Time Clock, ’ ‘.
—————e®--ERROR:IEC ar I

® ERROR:RS8232 during the self-test. ‘y,

The error message remains visible until it is deleted by calling a menu. Since not every instrument
function makes use of all function units, operation with reduced characteristics may be possible.
To give a hint as to the defect module the message ERR:CPLJ BOARD appears. If there is no
error, itisindicated by CPUU BOARD ok.

b) Supply Voltage Test _

First the device-internal supply voltages +5V, + 10V, -10V and + 28V are checked. The fallowing
messages are output on the DATA INPUT display, if the deviations exceed the permissible range:

ERR: +5V, 5 =
ERR:+10V,

® ERR:-10Vor

® FRR:+28V,

the self-testis aborted and the message "Test aborted " appears.

1004.0401.10 4.5 E-1
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c)

d)

Synthesizer Test

The correct operation of all oscillators is required for testing the signal path. For this reason all the
synthesizer modules are checked. As can be seen in figure 4-4, the ESHS contains two synthesizer
modules. The reference oscillator and the function units REFERENCE LOOP and FRN LOOP are
located on the module A160 (FRN SYNTHESIZER).

The module A150 (HF-SYNTHESIZER1) contains the VCO for cantrolling the first mixer and control
loop 1. LO LOOP.

The module tests comprise the test of the control loops at various synthesizer divider factors,
checking the operating points of oscillator and ampiifier as well as the internal signal leveis, An
error contained in one of the two modules is indicated by ERR:FRN Synth or ERR:HF Synth; the
self-test is aborted and the hint *Test aborted " appears.

Subsequently the secand conversion oscillator, which is contained on the moduie A 170 (IF
AMPLIFIER), and the associated control loop are checked. The message ERR:IF Amplifier, Test
aborted"” is indicated on the DATA INPUT display, when there are deviations from the nominal
frequency or when the oscillator level falls below that required for operation of the 2. mixer.

After the successful compietion of all synthesizer tests, "Synth Boards ok " appears on the DATA
INPUT display. .

Testing the Signal Path

Subsequently ail the RF-, IF- and weighting modules contained in the receiver are checked. Figure
4-4 provides an overview on the signal flow:

The calibration generator availabie on the module A140 (HF MODULE) generates the test signal
for checking the signal-processing stages. The signal flow via the pre-selection filters and the/ 1.
mixer is checked by means of a level detector; in addition internal supply voltages, the working
point of the 1. IF-amplifier and the oscillator level at the input of the 1. mixer are tested. Any
errors detected are indicated by the message ERR HF Module, Test aborted” on the DATA INPUT
display, r

- The d.c.-operating points of the 74.7-MHz IF-amplifier are first’checked on the module A170 (IF

Amplifier); the signal flow via the amplifiers and the 10-kHz main selectian filter is performed by a
level detector at the 80-kHz output of the 2. mixer: subsequently the 80-kHz IF-amplifier and the
separate signal processing unit for the two IF-bandwidths 10 kHz and 200 Hz are tested. in the case
of an error the message ERROR:IF Amplifier, Test aborted appears. -

The self-test of the module A180 (DETECTOR BOARD) starts with the testing of the envelope
detector. After that the average value (AV-) detector and the quasipeak detector are examined.

The logarithmic am_E!iﬂer and the peak value detector are then tested. Finally the co_ntrol circuitry
for the analog instrement and the transducer correction are tested. If there is a faulty function,
the message ERRORDETECTOR BOARD, Test aborted "appears on the DATA INPUT display.

After having carried out successfully the module test a total calibration of the insrument is
performed to check the measurement characteristics. If any tolerance is exceeded, a hint as to the
module causing the error results. The correct termination of the self-test is indicated by the
message "SELFTEST COMPLETE, Instrument ok”. The ESHS then returns to its normal operating
condition. The entire self-test takes about 120 seconds, when it is completed with "Tnstrument ok”.

) 1004.0401.10, 4.6 E-1
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43 Replacing the Modules

431 Opening the Instrument

4
»
14

Switch off the instrument and remove the power plug.
Unscrew the 4 Philips screws in the two rear panel feet and withdraw them to the rear.

Withdraw the upper and lower instrument covers to the rear.

4.3.2 Removing a Module from the Instrument

14

Put the instrument on its top side.

l
flo
4

e

20— T4

l’

s

'}
%
*

—0 o]

E :

7

r

| =
3 I3

Fig. 4-5 Opened instrument seen from below ’

»

»

1 0
www.valueotoronlcs.com

Unscrew 6 Philips screws @ (do not remove!)

Push the two locking rails @ toward the front panel using a slotted screwdriver (cf. hints
"BOARDS UNLOCK").

Removing the CPU-BOARDs:

» Remove two riion cables at the battom side and one ribbon cabie at the top sige of the
respective module.

Removing the remaining modules:

» Remove the SMB-RF-connectar from the module to be replaced.

Withdraw the respective module to the top by pushing it out of the instrument without
effort,

4.0401.1 4.8 E-1



43.3 Fitting a Module

» Slide the medule inta the instrument fram above withaut effort. The upper side of each
module (identifiable by the cover with service labelling) must point to the rear panel.

» Plug the SMB-RF connector or ribbon cable again onto its place in line with the [abelling.
With correctly connected RF-cabling, the cables may not cross each ather.

b Slide the module locking rails @ taward the rear panel using a slotted screwdriver (cf. notes
"BOARDS LOCKT)

» Tighten the 6 Philips screws @.

4.3.4 Taking the Receiver into Operation after the Replacement of a Module

b Switch on the receiver.
1 Caution! Pay attention to the safety regulations! 1

» Pressthe SELFTEST key.
The self-test menu is called.

Note: Following the replacement of the modules HF MODULE, HF SYNTHESIZERT, FAN
SYNTHESIZER and CPU BOARD no adjustment is required.

» Onlywhenreplacing the module IF AMPLIFIER:

» Call the function IF Gain Adj in the self-test menu.
When the LEVEL display indicates a value in the range of 59.0 to 61dBpV, no re-adjustment

is necessary. v
R
v

» Inthe case of an indication outside this range the levei display must be set to 60 dE}N-- £0,2
dB by turning the potentiometer IF GAIN ADI (cf. fig. 4-8).

_ oo WO A s

C 1,
l ”
! 2220 ]|
N -
]:L 4130 ]
J—
IFGAN ADIUST | - - L
(R214) :I —0  A170 {IF Amplfier} l_:
' - T
= el A160 ]
m— — 1
] T 1 -
il A150 [ =
—{
[ A140 ]|
L [
1

Fig. 4-6 Position of the potentiometer IF GAIN ADIUST, R114 (instrument seen from above)

» Startself-test. ) _
When all the modules operate correctly and the RF-cabling has been connected rightly, the

message Instrument ok appears on the DATA INPUT display.

1004.0401.10 — 49 ., E-1
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» Onlywhen replacing the module DETECTOR BOARD:

p Call the function Meter AdJ in the self-test menu.

» Turn the potentiometer "INST FULL SCALE" @ R354 (fig. 4-7) such that the indication of

the instrument is identical with the 50-dB mark.

VTV LTSS THETEN

Thos |
1 (10
= I 'aim |
i bl ' I Ay
—__© 2 O {04180 (Derector Board) ||
=L =1
| ] |
] A17Q 1
= T T ) =
-] 8163 i
. )=
T 1
- 4150
= -
| 24140 ?
——
I L_ —J
: - _ :

.

Fig. 4-7 Pasition of the adjustment points for the module DETECTOR BOARD
» Setthe RF-attenuation to 60 dB
» Setthe pointer to 0 dB using the potentiometer "INST ZERO 60 dB" (R 331) @.

- »—Setthe OP RANGE to 30 dB.

/

!
b Setthe pointer to 0 dB using the potentiometer "INST ZERO 30 dB” (R 330) @.
» Setthe RF-attenuation to 30 dB.

» Call the function CAL GEN ON/OFF in the self-test menu,

-»  Activate and deactivate the calibration generator by pressing repeatedly the ENTER key
while turning the potentiometer INST SPEED (R 354) @ such that the poinger of the
moving-¢oil instrU@ent overshoots by one painter width when the calibration generator is

switched an.

www.valuetremics.com 410
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5 Testing the Rated Specifications

5.1 Measuring Equipment and Accessories
Required Suitable R&S- Applica-
it I
em ipsiclii=Esmant Characteristics instrument Srdeyie; tion
i Frequency counter up 1o 100 MHz 5.2.1
arror< 110
resoiution 0.1 Hz
2 Oigital mulumeter alsz-digit UDss 349.1510.02 5.27.2
5.2.7 5.1
§.2.75.2
5.282
5.283
3 Signal generator 9kHz to 200 MHz SMG i 801.0001.52 5.2.1
level: -130to 13 d8m 52213
frequency error: < 1-102 5.2.23.1
5.2.23.2
52.23.3
5.2.241
5.2.8.1
4 | signal generator 9 kHz to 30 MHz T sMK 348.0010.03 52.24.1
i level -130to 13 dBm 52242
- 5.2.3
5.2.6.1.1
5261.2
5.261.3
5262
52.63
5271774
5272 "
5273
p 5274
§2.75.1
5 3-dB coupler 9kHz to 30 MHz 52.24.1
decoupling >20 dB 1,
6 Reflection coefficient 9 kHz to 30 MHz , ZPV 291.4012.92 5.2.2.1
measuring instrument
7 50-Q termination 9 kHz to 30 MHz RNA 272.4510.50 5.24
525
B Spectrum analyzer 9 kHz to 200 MMz FSA 804.8010.52 Hettrdes
e sensitvizy: -127 dBm
= 9 |Powermazgr 9kHz to I0 MHZ, Z = 50 Q NRV -~ 828.2511.02 5.2.6
- -30to 10.d8m, . “r 5272
error <0.1d8
10 Pulse generator Schwarzbeck 3-standard- §5.2.6.1.2
' pulse generator IGUS 5.2.6.13
calibrated to 5 0.1d3 ~
11 Attenuator 9 kHz ta 30 MHz RSP 831.3515.02 5.2.6.2
accuracy 5 0.1d8B 5.2.63
12 Oscilloscope fan = 10 MHZ 5.2.7.%
13 Pawer supply unit 0toBIV,.4A NGB 70 177.7227.90- 5.2.8.2

o5 1004.0401.10 5.1
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5.2 TestRun

The rated specifications of the receiver are tested following at least 30 minutes of warm-up time and
after having performed a total calibration. This is the only way 1o ensure that the guaranteed data are
adhered to. )

The values given in the following sections cannot be gquaranteed; only the specifications stated in the
data sheet are binding.

5.2.1 Frequency Accuracy

Measuring 2
equipment; Frequency counter
signal generator, frequency error < 1.10%

— \,l 'J’?b{v\
Test setup: Connect the signal generator (29 MHz, 90 dBuV) to the RF input of the ESHS.

Cannect the frequency counter to the 80-kHz output (rear pane!).

ESHS settings: Frequency: 30MHz .4 oW
RF ATT: 50ds .
MODE: LOW NOQISE *
A IF BW: 102 <02
iy OP RANGE: 60dB
Test: Indication on the frequency counter ... ... ... ... ... .. ... .. .. 80 kHz 90 Hz
. ,—J'J
5.2.2 RF Input | i
5.2.2.1 Input VSWR f:‘?}
Measuring - ’,
equipment:  Reflection coefficient measuring instrument '
Test setup: Connect the reflection coefficient measuring instrument to the RF input of the ESHS

via a low-reflection N-cable.

Test: Measure the return loss of the ESHS with the following settings:
k- REATT OB, PREAMP OFF ... ittt et VSWR < 2
ak RFATTTAB, PREAMP OFF ... i VSWR'< 1.2
REFATTOAE PREAMPON ... i, VSWR™< 2
RFATT10dB, PREAMPON ... ... . . . ., VSWR < 1.2

Perform the measurement at no less than 3 frequency points (at the beginning, mid
and end of the range) per input filter range (cf. data sheet) .

b 1004.0401.10, 5.2 E-2
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s.z.i.z RFI Voltage of the Oscillator

Measuring
equipment:

Test satup:

Tast:

Spectrum analyzer

Connect the spectrum analyzer to the RF input of the ESHS.

ESHS setting: RF ATT 0de

Analyzer Settings: Start frequency 74.7 MHz
Stop frequency 104.7 MHz
Indication in dBuv
Reference level 60 dBuv
Scale 10dB/DIV
Bandwidth 1 kHz

Measurement mode Max. Hold

Tune through the receiver frequency from 9 kHz to 30 MHz in 100-kHz steps such that
the level at each frequency is indicated by the analyzer.

Level indicated by the analyzer
without preamplifier (PREAMP OFF) ... ... ... e, < 20dBuv
with preamplifier (PREAMPON) ... .. ...... ... oo, < 10dBuV

5.2.2.3 Interference Immunity

Measuring
equipment:

Test setup:

$5.2.2.31

Test:

1004.0401.10

Signal generator

Note: To avoid that the sideband noise of the generator is meas&'_rlg'd at the
receiver frequency, the sideband signal-to-noise ratio should be higher than
140 dBc/Hz. This can be achieved by connecting a 30-MHz high-pass filter
between generator output and receiver input, if required. . ;.

Connect the signal generator to the RF input of the ESHS. —
Level: 100 dByV ey

ESHS settings: RF ATT: CdB
MODE: LOW DISTORTION -
DETECTOR: AV
OP RANGE: 60d8
IF-Bw: 200 Hz

——
a—

Im:ge of the First Intermediate Frequency

» Setthe generator frequency to fiec + 149.4 MHz.

» Measure the level L,,4 at the receiver frequency f e
The image frequency rejection is abtained as foliows:

100 - Lijpg /dBuV

Level indication onthereceiver ... . ... ... ... ioci.... < 20dBuv
(PREAMP OFF and ON)

5.3 ' E-2
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5.2.2.3.2

Tast:

52233

Test:

5.2.2.4

5.2.2.41

Measuring
equipment:

Image of the Second Intermediate Frequency

b Setthe generator frequency to 1.16 MHz,
» Setthereceivar frequency to 1 MHz.

» Measure the level (L ng).
The image frequency rejection is obtained as follows:

100 - Ling /dBuV

Level indication on the receiver ........ ... e e < 25dBpuVv
(PREAMP QFF and ON)

IF Interference Immunity
» Setthe generator frequency to 74.7 MHz.
Receiver frequency 9 kHz to 30 MHz

» Measure the level L g at the respective receiving frequencies.
The IF-interference immunity is obtained as follows:

100 - Lipq /dBuV

Level indication an the receiver .......... R < 20dBpV
(PREAMP OFF and ON)

Non-Linearities
Intercept of Third Order i

Signal generator (2 units) 7
3-dB coupler

Test setup:

Test:

1004.0401.10

www.valuetronics.com

/
Connect the signal generator to the RF input of the ESHSvia the 3-dB coupler.
Level applied to the ESHS : 97 dBuV at both fg; and fg,

The intercept point of third order of the test setup must be > 30 dBm to avoid
falsification of the measurement (level of the interference products < -13 d8uV).

ESHS settings: RF ATT: 0 dB (PREAM OFF) /10 dB (PREAM ON})
MODE: LOW NOISE
— DETECTOR: AV _
= OP Range: 60dB -
IF BW: 10kHz

» Set the generator frequencies fq) and fg; in steps of 2 100 kHz in the receiving
frequency range 9 kHz to 30 MHz,

» Measure the levels of the generators at the respective frequencies
{(nominal value: 97 dBuV).

» Measure the interference products at the frequencies
fracl =2. fg]_ - fgg and

frecz =2 fg2 - fgl-

54 E-2



» Theintercept IP3 can be calculated according to the following formula:
with preamplifier

IP3/dBm =(87 dBuV-(level at fiodBuV)/2-20 dBm
without preamplifier

IP3/dBm =( 97 dBuV-(level at fo )/ dBpV)/2-10 dBm

Receiver frequency Pt molfie
{nominal values)
off on
free €2 MHz typ. 15 dBm typ.0ddm
frec 22 MHz >15d8m >GdBm
typ +20dBm typ +5dem

5.2.2.4.2 Intercept of Second Order

Measuring
equipment:  Signal generator

Test setup: Connect the signal generator to the RF input of the ESHS.
Level applied to the ESHS : 97 dBpV
The harmanics suppression of the signal generator signal must be > 70 dB to avoid
falsification of the measurement. !t can be achieved using suitable low-pass filters

which attenuate the first harmonic of the signal generatar signal.
e

ESHS settings: RF ATT: 0dse £x
MODE: LOW NOISE )
DETECTOR: AV
OP RANGE: 60dB .
IFBW: _ 10kHz 7

Test: » Set the generator frequency within the fredifency range 9 kHz to 15 MHz.
» Measure the level at the generator frequency (nominal value: 97dBpVv).

» Setthe receiver frequency f.o. to the first harmanic of the generator frequency
and measure the level.

» Theintercept IP2 can be calculated according to the following formula:
[P2/dBm = (97 dBuV-{level at f;o¢) /dBuV)-10 dBm

“=hlominal value: _ e
without preamplifier (PREAMPOFF) ..................c.o.... > 40dBm
with preamplifier (PREAMPON) ......... ... ... ... ooeie... > 20dBm
1004.0401.10 5.5 E-2
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5.2.3 IF Bandwidths

Measuring
equipment: Signal generator
Test setup: Connect the signal generator to the RF input of the ESHS.
Level: 90dBpv
Frequency: 10MHz
ESHS settings: Frequency: 10MHz
RFATT: AUTO
MODE: LOW NQOISE
DETECTOR: AV
QP RANGE: 60dB
Test: » Turn the frequency of the receiver in 10-Hz steps such that the levei indication
assumes its maximum vaiue,
» Measure the 3-dB-, 6-dB- and 60-d8- or 50-dB-bandwidth in accordance with the
following table by increasing and decreasing the generator frequency.
nom. bandwidth | 3-d8 bandwidth | 6-dg bandwidt'h harmonic factor
10 kHz 5.6 to 8.4 kHz 9.0t010.0kHz | Bgya/Bsgas=1:3.5typ
200 Hz 112 to 168 Hz 170 to 220 Hz Bsan/Bsgaa = 1:7.5 typ
5.2.4  Noise Indication 7
Eed
Measuring -
equipment;  50-Q termination B}
.
4
Test setup: Terminate the RF input of the ESHS using 50 Q. o
ESHS settings: RFATT: 0ds ‘s ‘
MODE: LOW DISTORTION

OP RANGE: 60dB
MEAS TIME: 100 ms

Test: Measure the noise indication with the following receiver settings:
DETECTOR AV, IFBW 10 kHz, PREAMP OFF
OETECTOR AV, IFBW 10 kHz, PREAMP ON
DETEC!'CD?_._AV, IF BW 200 Hz, PREAMP OFF s
DETECTOR AV, IFBW 200 Hz, PREAMP ON -
Noise indication
Frequeny :
DETECTOR | IFBW Y
range 0
PREAMP OFF | PREAMPOPF
AV 200Hz 9to50kHz [ 10to-30dBuv | 20 to-36 dBpv
= 50 kHz <-30 dBpv <-36 dBpv
AV 10 kHz = S0kHz <-1adBpv <-20 dBpv
typ.-17dBuV | typ.-25 dBRV
1004.0401.10 5.6 E-2
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5.2.5 Testing the Inherent Spurious Responses

Tast setup: Terminate the RF input of the ESHS using 50 Q.

ESHS settings: RFATT: 0d8
IF BW: 200 Hz
MODE: LOW DISTORTION

OP RANGE: 30dB
MEAS TIME: 100 ms

Test: Tune the receiver in 100-Hz steps in the frequency range of 9 kHz to 30 MHz and
measure the level at each frequency set. The level indicated due to inherent spurious
responses must not be higher than-10 dBuV.,

5.2.6 Measuring Accuracy

The level measuring accuracy of the ESHS depends on:

¢ the accuracy of the internal caiibration generator,

* the accuracy of the RF attenuator,

® thelinearity of the demodulator and the Iogarithmi.c'arnplifier
® the residual calibration error and

® thesignal-to-noise ratio.

Provided that the signal-to-noise ratio is sufficient, the maximum total error for sinusaidal signals with
average and peak value indication is lower than + 1 d8 (typ. 0.5 dB).

Measuring
equipment: Signal generator

Power meter

Pulse generator: Level 80 dBpV/MHz +0.1d8 (at 1 MHz), .
salectable pulse frequency (1 Hz to 1 kHz)
frequency response < +0.2 d;B {9 kHz to 30 MHz)

ry

The output level of the signal generator is calibrated to the nominal value at each
frequency set with the help of a thermal power meter (error <0.1 d8).

1004.0401.10 . 5.7 E-2
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5.2.6.1

5.2.6.1.1

Test setup:

Tast:

5.2.6.1.2

Frequency Response

Indicating Mode AV

Connect the signal generator 1o the RF input of the ESHS.
Level 90 dBuV £0.1dB

RFATT: 60 d8
MQDE: LOW NOISE
DETECTOR: AV

QP RANGE: 30dB
IFBW: 10kHz
MEAS TIME: 100 ms

ESHS settings:

Check the level measuring accuracy in the frequency range of 9 kHz to 30 MHz.
Perform a short calibration befare every measurement.

Nominal indication (analog and digital) .......................... 90 d8pVv
permissible error digital indication . .......... .. ... ............ .. +0.4dB
permissible error analeg indication ............. .. .. ..., 1dB

Indicating Mode Pk and Pk/MHz

a) Accuracy far Sinusoidal Signals

Test setup:

Test:

! 1004.0401.19Q
www.valuetronics.com

Connect the signal generator to the RF input of the ESHS..
Level 30 dBpV £0.1d8 =

B

ESHS settings: RFATT: 70dB

MODE: LOW NOISE

DETECTOR: Pk ",
OP RANGE: 30dB

IF BW: 200 Hz '

MEAS TIME: 100 ms '

Check the level measuring accuracy at 1 MHz.

Nominal indication {analegand digital) .......................... 90 dBuV
permissible error digital indication .............. ... ... ..., *0.5d8
permissible errar analogindication ... .. ... i, 1d8

5.8 E-2



b) Accuracy for Pulse Signais (Pk)

When measuring pulse signals the tolerance of the 6-dB bandwidth (= pulse bandwidth) of the IF-
filters is part of the measurement result. The permissible error is thus increased by the bandwidth
tolerance.

Test setup: Connect the pulse generator to the RF input of the ESHS.
Pulse frequency: fp = 25(IF BW 200 Hz)/100 Hz (IF BW 10 kHz)
Level: 80 dBuV/MHz

ESHS settings:

IFbandwidth | 10 kHz 200 Hz
RFATT 10 d8 10 d8
MODE LOW NOISE | LOW NOISE
DETECTOR PX Pk
OP RANGE 10d8 jodB
| MEAS TIME 100 ms 500 ms
FREQUENCY 1 MHz 100 MHz
Test: Measure the level at the ESHS with and without preamplifier.
IF BW nom. level p.er.rms.ﬂbl‘e Ef'l'ﬂl‘
digital indication
200 Hz 6 dBpv +2.5~0.5d8
10 kHz 40 dRuv +2/-1d8
¢) Accuracy for Pulse Signals (Pk/MHz) r,
ESHS settings: DETECTOR  Pk/MHz =~
the ather settings as under b). oo = 10
Test: Measure the level at the ESHS.
permissible error
IF BWY nominal level e .
digital indication
oz 80 dBUV/MHz | £0.5dB
1004.0401.10 5.9 E-2

www.valuetronics.com



5.2.6.1.3 Indicating Mode QP

a) Accuracy for Pulses

Test setup:

Test:

Connect the pulse generator to the RF input of the ESHS.
Pulse frequency: with fa < 150 kHz 25 Hz
with froe > 150 kHz 100 Hz

Level: 80 dBuV/MHz £0.1dB
ESHS settings: RF ATT: 10dB
MODE: LOW NOISE
DETECTOR: QP
OP RANGE: 30d8

MEAS TIME: 300 ms

Check the measuring accuracy at 100 kHz and 1 MHz.
Nom. level froe = 100kHz .......... . ... ... 0.4dBpV * 148
free=IMHzZ ... 33dBuv £ 1dB

b) Accuracy for Sinusoidal Signals

Test setup:

Test:

<) Quasipeak Weighting Curve

Test setup:

1004.0401.10

Connect the signal generator to the RF input of'the ESHS,

Level: 80d8uV £0.1d8B

ESHS settings:
Receiver frequency D IRSUEILG R | (LS B
(band A) {band B)
.-.{}
RE ATT 70 dB 50 d8 e
MODE LOW NOISE LOW NOISE
DETECTOR QR QP
OP RANGE 30 de 30d8 f{
MEAS TIME 500 ms 500 ms 4

!
Check the measuring accuracy at 100 kHz and 1 MHz..
Nominallevel ... ... . ... .. ... ... . .. . ... ...

Connect the pulse generatar to the RF input of the ESHS.

Levei: 80 dBpV/MHz * 0.1 dRB

!

BOdBuV +1dB

ESHS sethmgs: -
Receiver fraquan loalkiiz e

GCRIVErtraquansy | (gand a) {Band B)
RFATT 0dB 1048
MODE LOW DIST. LOW DIST.
DETECTOR QP QP
OP RANGE 60d8 60 di
MEAS TIME 253 2s

5.10 E-2
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Test: Measure the level applied to the ESHS depending on the pulse frequency of the pulse
generator according to the following tables. in the case of band A the reference value
is the level at the pulse frequency of 25 Hz;: in the case of band B it is the level at the
pulse frequency of 100 Hz.

Band A:
Pulsa Level Nom. value
L Talerance
frequency nom. value weighting
25Hz 0 4 dApv -- +0.5dB
100 Hz 4.4dBpv +4dB *1dB
60 Hz 3.4d8Byv +3dA +1dB
10 Hz -1.6dBuv -4d8 t1dB
SHz =7.1dBpv -7 548 *1.5dA
2 Hz -12.6 dBuv -13dB +2dB
1 Hz -16.6 dBuv -17 dA x2d8
Single puise -18.6 dBuv -19d8 ., %2dB
Band B:
Pulse Level Nom. vaiue
. Tolerance
frequency nom. value weighting
100 Hz 33dBuv = *0.5d8 b
1000 Hz 37.5dBpv +4.5dB +1d8
20 Hz 26.5dauv -6.5da *1d8
10 Hz 23 dBpv -10d8 *1.5dA
r
[
2Hz 12.5dBuv -20.5dB z20ds /
1Hz 10.5 dBuv -22.5d8 +2.0dB
Single pulse | 95 dBuv -23 5d8 +2.04d8
1004.0401.10 S.11 E-2
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5.2.6.2

Measuring
equipment:

Test setup:

Indication Linearity

Signal generator
Attenuator, attenuation corrected, max. permissible error < 0.1dB

Connect the signal generator to the RF input of the ESHS via the attenuator.

Level of the signal generator ................ .. ...
Basic attenuation of the attenuator

a) 30-dB Range

ESHS settings: Frequency: 1MHz

RF ATT: 50 dB

MODE: LOW NOISE

DETECTOR; AV

OP RANGE: 30dB

IF BW: 10kHz

MEASTIME: 100 ms

Test: » Set the level applied to the signai generator such that the ESHS indicates full-scale
deflection (80.0 dBuV).

» Increase the attenuation of the attenuator to 33 dB using 2-dB steps and measure
the level indication at each individual setting. At the same time check the level
analeg indication on the instrurment,

The level indication decreases by 2 dB with each attenuation step.
of

Permissible linearity error: w,
Digital indication < 0.2dB
Analegindication £ 1dB

'f

;
7 "b) 60-dB Range’ ‘
!
ESHS settings: Frequency: 1MHz

RF ATT: 20d8

MODE: LOW NOISE

DETECTOR: AV

OP RANGE: 60d8

IF BW: 10 KHz

MEASTIME: 100 ms

Test:

www.validétFforics.com

p Set theT8vel applied to the signal generator such that the ESHS indicates full-scale
deflection (80.0 dBuV).

» Increase the attenuation of the attenuator from 3 to 63 dB using 5-dB steps and
measure the level indication at each setting. At the same time check the level
analog indication an the instrument,

The level indication decreases by 5 dB with each attenuation step.

Permissible linearity error:
Digital indication
Analog indication

...........................................

5.12 E-2



5.2.6.3  Accuracy of the Attenuator

Measuring
equipment: Signal generator
Attenuator, attenuation corrected, max. permissible error < 0.1 dB

Test setup: Connect the signal generator to the RF input of the ESHS via the attenuator.
Level of the signal generator: 123 dBpv
Attenuation of the attenuator: 80dB

ESHS settings: Frequency: 30 MHz
RF ATT: 40 dB
MODE: LOW NOQISE
DETECTOR: AV
OP RANGE: 30dB
IF BW: 200 Hz

MEAS TIME: 200 ms

Test: » Setthelevel on the signal generator such that the ESHS indicates 43.0 d8uV.
» Setthe attenuator to 120 dB and RF attenuation of the ESHS to 0 dB.
» Decrease the attenuation of the attenuator to 3 dB using 10-dB steps.
b Atthe same time increase the RF attenuation of the ESHS in 10-dB steps

» Measure the level indication at each attenuation setting.
Nominallevel .. ... ... ... ............ 3dBpV + set RF attenuation
Tolerance ..., 590 50008808000000 0DROROBAAREE0 . . =03dB

.- "’J
5.2.7 Testing the Outputs i
5.2.7.1 AF Output
r",,’
Measuring i _—
equipment: Signal generator ,
Oscillascope ‘e
Test setup: Connect the signal generator to the RF input of the ESHS.
Frequency: 1 MHz, 30 %-AM-modulated, AF = 1 kHz
Level: BO dBpuv
Connect the oscilloscope to the AF output of the ESHS using jack plugs.
| ~B5H9 settings: Frequency 1MHz -
RFEATT 20dB
MODE LOW NQISE
DETECTOR AV
OP RANGE 60dB
tF BW 10 kHz
MEAS TIME 100 ms
Test: Set the voltage using the volume control of the oscilloscope such that no visible
distortions are currently present.
Settable voltage (peakvalue) ........ ... ... iiiiiiiiiiaa... >1.9V
1004.0401.10 5.13 . E-2
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5.2.7.2

Measuring

equipment:

Test setup:

Test:

5.2.7.3

Measuring

equipment:

Test setup:

Test:

\;;ww.vallﬂ‘éf?‘%fﬁcs.com

74.7-MHz Output

Signal generator
Power meter

Connect the signal generator to the RF input of the ESHS.
Frequency: 10 MHz
Level: 90 dBuv *(.2d8

Connect the power meter to the 74.7-MHz OUTPUT located
atthe rear panel of the ESHS

ESHS settings: Frequency: 10 MHz
RF ATT: 10dB
PREAMP:  OFF

» Measure the level using the power meter.
Nominal value ... ... . . . -17dBm

» Switch on the preamplifier at the ESHS (PREAMP ON}).

» Measure the level using the power meter.

Neminalvalue _.......................... e -6dBm

Permissibledeviation ........ ... ... ... ... ... ... +2dB
» Measure the 3-dB bandwidth by detuning the signal generator.

Nominal value ... . ... .. ... .. .. . . ... > 2MHz

e

80-kHz Output G
Signal generator ",
Digital voltmetar (A.C.) 7

-
Cannect the signal generator to the RF input of the ESHS,
Frequency: 1 MHz

Level: 80dBuVv £0.2d8

Connect the RF millivoltmeter to the 80-kHz output situated
at the rear panel of the ESHS.

ESHS settings: Frequency: 1MHz

RF ATT: 20dR
- OP RANGE: 60d8 -
S DETECTOR: AV -

» Measure the output level using the RF milliveltmeter.
Nominal value ......... 0 OB0H00aaEa0a0aBEE00008550008060 typ. 1000 mV

5.14 E-2



5.2.7.4 Envelope Cutput{VIDEO QUTPUT)

Measuring
equipment:  Signal generator
Digital voltmeter

Test setup: Connect the digital voltmeter to the envelope output situated
at the rear panel of the ESHS.

Connect the signal generator to the RF input of the ESHS.
Frequency: 1 MHz
Level: 80dBpVv £ 0.2d8B

ESHS settings: «<f. section 5.2.7.3.

Test: Measure the output voltage using the digital voltmeter .
Nominalvalue ... . . ... ... .. + 4V typ.

5.2.7.5 UserPort
5.2.7.5.1 Analog Outputs
= Measuring

equipment:  Signal generator
Digital voltmeter

Test setup: Connect the signal generator to the RF input of the ESHS.
Frequency: 1 MHz
Level: 80dBpVv +0.2dB. e,
P
ESHS settings: Frequency: 1MHz iy
RF ATT: 20dB
MODE: LOW NOISE )
IFBW: 10 kHz Ty
PREAMP: OFF -—
Transducer: OFF .
Test: b Connect the digital voltmetar to the USER PORT between pin 13 {gnd)
and pin 14 (recorder 1)
Voltage appliedtothe DVM ... . ... . ... . .. ... . i, 3.75V
Permissibleerror .. ... .. .. ... .. oo myv
» Setthelevel available at the signal generator to 20 dBuV +0.2dB.
Voltage applied tothe DVIM ... . . it 0.75v
~~fermissibleerror ............... e e DU - .. 100mVv
» Connect the DVM to the USER PORT between pin 13 {(gnd) and
pin 15 (recorder 2).
~ » Setthelevel available at the signal generator to 80 dBuV +0.2d8.
Voltage applied tothe DVM ... .. . i iiiiiiiiiiineranaeanns 375V
Permissibleerrar ... .. e 100 mvV
p Set the level available at the signal generator to 20 dBuV *0.2dB.
Voltage appliedtothe DVM .. .. . it i, 0.75v
Permissible error ... . 100 mV

| 1004;0401.10 5.15
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5.2.7.5.2 Power Supply Outputs

Measuring
equipment: Digital voltmeter

Testsetup: Connect the DVM to the user port +5-V output or + 12-V output.

Test: Measure the voltage present at the + 5-V- or + 12-V output.
Nominalvalue +5V ... . .. . . . i, 5.0Vto 5.5V
Nominalvalue + 12V . e 10.8t0 15V

5.2.8 Testing the Inputs

5.2.8.1 Checking the External Reference

Measuring
equipment.; Signal generator
Testsetup: Connect the signal generator to the EXT REF input.
Frequency 5/10 MHz
Level > 4dBm
-~ Call the SETUP menu available in the ESHS,
i EXT REF ON isentered in the setup menu.
Test: » Switch off the level present at the signal generator.

Int Ref is entered in the setup menu.

» Setthesignal generatorto 5 MHz.
The ESHS prompts EXT REF ON. et

5.2.8.2 Checking the Battery

a) Internal Battery

ST 4

Measuring ‘
equipment: Power supply unit NGB
Digital voltmeter

Test setup: Connect the power supply unit to the terminals provided for the internal battery.
Voltage at the battery terminals: 12.7V £50 mV
Separate the ESHS from the power supply.

Test: » Switchon the ESHS. ~ -
The receiver is activated. )

» Decrease the voltage at the power supply unit.
Press the BATTERY key at the front panel.
The ESHS is deactivated if thereisavoltageof ............. 10.8V *0.2V
Immediately before switch-aff the pointer deflection of the instrument is at the
beginning of the bar for indication of the battery charge.
The Standby-LED on the frant pane! flashes.

» Increase the voltage to 12V £ 0.5 V. The Standby-LED on the front panel goes out.

» Switch off and again on the instrument using the ON/Standby-switch en the frent

panel.
The ESHS is activated.

N
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b) ExternalBattery

Measuring

equipment:

Test setup:

Test:

5.2.83

Measuring

equipment:

Test setup:

Test:

1004.0401.10

Power supply unit
Digital voltmeter

Connect the power supply unit to the EXT-BATT input of the ESHS.
Voltage: 12V

» Switch on the ESHS.
The receiveris activated.

» Vary the voltage between 11 and 33 V.
The ESHS remains in the activated state.

» Decrease the voitage available at the power supply unit.
The ESHS switches off, if there is a voltageaf ......... ...... 1V 202V

Note: An instrument reset may occur when increasing the supply voltage to about
15.5V and when decreasing it to about 14.5 V.

Checking the Antenna Code Socket (X3)

Digital voltmeter

ESHS settings: RFATT 1048
MODE LOW DISTORTION
DETECTOR AV
PREAMP OFF '_‘:f..;,,,
» Connect the DVM between X3/A (gnd) and X3/8 (+ 10 V) and measure the voltage.
Nominalvalue ... ... ... . ... ... ... . . ... . . ... +10 Vri 50mvV
L]
» Connect the DVM between X3/A (gnd) and X3/K (-10 V) and measure the valtage.
Nominalvalue ... ... ... ... ... ... . ... .. . . . .. . ....... -10V £50mV

» Connect X3/Cto X3/A,
The level unitin the LEVEL display changes from dBuV to dBpV/m.

» Connect X3/D to X3/A.
The level unit in the LEVEL display changes from dBuV to dBpA.

» Connect X3/E to X3/A.
Zero scale deflection on the LEVEL display changes from 0 to 10 dB.

= Connect X3/F to X3/A, o
Zero scale deflection changes from 0 to 20 dB. o=

» Connect X3/G to X3/A.
Zero scale deflection changes from 0 to 40 dB.

» Connect X3/H to X3/A.
Zero scale deflection changes from 0 to 80 dB.

» Connect X3/E and X3/M to X3/A.
Zera scale deflection changes from 0 to -10 dB.

5.17 E-2
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5.3 Performance Test Report

Tast’
ftem Characteristic according to Min. Actual Max. Unit
Ne. saction

1 Frequency accuracy | 5.2.1 28,9999 | ... 29.0001 MHz

P input-VSWR 5.2.2.1
RFATT: 0 d8
PREAMEF; OFF
9 kHz - - 2.0 -
100 kHz - 2.0 -
149.9 kHz - . 2.0 -
150 kHz S || B eacetectonos 20 -
1 MHz || esoomemos o 20 -
4.049 MHz S ||| coacoooeceoooes 2.0 -
4.05 MHz L 20 =
| MHz = ||F asoonococeos .0 =
12.799 MHz - 20 -
128 MHz | 2.0 -
17 MKz e |- 2.0 -
21.499 MHz i I 20 -
21.5 MHz - 2.0 -
26 MHz - 20 -
30 MHz - 24 -

3 Input-VSWR 5221
RFATT: 0dA
PREAMP: ON
9 kHz = 20 -
100 kHz = - 2.0 =
149.9 kHz = - 2.0 -
150 " kHz - - ; 20 =
1 MHz S 20 -
4.049 MHz - - 2h =
4.05 MHz 2 ||| ooooooocooce 2.0 =
8 MHZz e I 2.0 =
12.799 MHZ e | v —— 0 -
12.8 MHz i 2.0 -
17 MHz - 2.0 -
21.439 MHz - . 20 =
215 MHz - . 2.0 -
26 MHz—== | SER [N 20 -
30 MHz S | R — 2.0 =

1004.0401.10 5.18
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Test
:e: Characteristic according to Min. Actual Max. Unit
saction

4 Input-VSWR 52.1.1
RF ATT: 10 d8 ]
PREAMP: QFF
9 kHz = e 12 =
100 kHz o 1.2 -
149.9 kHz - 1.2 -

150 kHz - 1.2 -
1 MHZ o 1.2 -
4,049 MH2z I 1.2 -
4.05 MHz = e 1.2 -
8 MHz = 12 =
12.799 MHZ N RN 1.2 =
128 MHz - 1.2 -
17 MHz = 1.2 -
21.499 MHZ - 1.2 -
1.5 MHz A 1.2 -
26 MHz = . 1.2 -
30 Hz - 1.2 -

5 Input-VSWR 5.2.2.1
RFATT: 10dB
PREAMP: ON
9 kHz i I 1.2 -
100 kHz - - 1.2 - e,
149.9 kHz LI 1.2 - Shad
150 kHz - 12 - '
1 MHz = 1.2 -
4.049 MHz - 1.2 e,
4.05 MHz e 1.2 -

a MHz S ;‘:— 1.2 -
12.799 MHz = !y 1.2 2
12.9 MHz - - 1.2 -
17 MHZ - . 1.2 -
21.499 MHz - T2 -
21.5 MHz - 1.2 -
26 MHz A TN 1.2 =
o0 MHz = O 1.2 -

[ RFi-voltage of 5.2.2.2 -
oscillator === "~
PREAMP:; QFF = - 20 dBuV
PREAMP; ON A 10 dBuVv

7 Interference
rmmunity
Image 1stIF 52231 - 20 dBpv
Image 2nd IF $2.232 - 25 dapv
istiF 52233 9 ||  =ooccaon 20 dBpv

1004.0401.10
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Test
fram Characteristic accarding to Min. Actual Max. Unit
No. saction
8 Intercept of
third order 5.2.2.4.1
PREAMP: OFF
110210 kHz wp. 15 | - dBm
1.0 MHZ typ. 15 | .. - dBm
2.0/2.1 MHz 15 [ - dBm
5.0/5.1 MHz L = d8m
10.0/10 1 NHZ 19 | s - dam
15.0/15.1 MHz 15 | . - dBm
20.0/201 MHz 15 | . - dBm
25.0/25.1 MHz L T o dém
2987299 MHz 15 | e - d8m
9 Intarcept of-
third order 5.2.24.1
PREAMP: ON
1101210 kHz typ. 0 = dBm
1.0/1 1 MHZ typ 0 S dBm
2021 MHz [ N . - d8m
5.045.1 MHz [ - dBm
10.0M10 1 MHZz (1 DT - dBm
15.0M151 MHz 0 ] - d8m
20.0/20.1 MHz | - dBm
25.0/25.1 NHz L - dAm
29.8/29 9 MHz L - dBm
10 Intercept of
second order 52242
PREAMP: OFF
50 kHz a0 - dBm
200 kHz a0 ', - dBm
1 MHz 0 | r. dam
2 MHz 44 | .. - dBm
S MHZ 40 - _ d&m
10 MHz a0 . - dBm
15 MHz L L = dB8m
PREAMP: ON 5.2.2.4.2
S0 kHz
200 kHIZ=A 200 | eeeee. - dém =_
MHz ~ 200 | - dam ~
2 MHz 200 ] ceeeeeeenee = dBm
5 MHZ 200 | ceeeereen - dBm
10 ., MHz 20 | eeeeeneenn - dém
15 MH2Z 20 | ceeeenees - - dam
0 | .- - dim
1% IF bandwidths 5.23
IF BW 10 kKz
3-dB bandwidth L - S N 8.4 kHz
6-d8 bandwdth b 2 T [ 10.0 kHz
BeaasPedn (T D)1 %S R | R——— - .-
1004.{3401.1 0, com 5.20
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Tast
ftem Characteristic according to Min. Actual Max. Unit
LGS saction
12 IF bandwidths 523
IF BWY 200 Hz
3-dB bandwidth 192 | e, 168 Hz
&6-d8 bandwidth 180 | e, 220 Hz
Bagaa/sye WP 75 | e, - -
13 Noise indication 5.2.4
PREAMP QFF -
DETECTOR AV
IF 8W 200 Hz
9 kHz T -10 dBpVv
50 kKHz - 30 dBuv
100 kHz - -30 ~dBpv
1 MHz - -20 dBpv
2 MHz S S -30 Y
5 MHz SR -30 dBuv-
10 MHz < 30 dBuv
: 15 MHz E -30 dBuv
' 20 MHz - -30 dBuv
25 MHz - -30 dBuv
30 MHz - 30 dapV
14 Noise indication 5.2.4
PREAMP ON
DETECTOR AV
IF BW 200 Hz
] kHz - e, -20 dBpv
50 kHz - . -36 dapv
100 kHz ERR I -36 dBfiv
1 MHz - - =16 — dapv
2 MHz - -36 dBuv
5 MHz - -36 dBuv
10 MHz - -36 dBuv
15 MHz - -36 dBpv
20 MHz = T | RS- -36 dBpv
25 MHz ST R -36 dBpv
30 MHz R -36 dBuv
o 15 Noise indication 5248
PREAFAPMEF - -
DETECTOR AV
IF BW 10 kHz
50 kHz E I B -1a dBuv
100 kHZ = ee— -1a dBpV
1 MHz T -14 dapv
2 MHz - -14 dBpv
) MHz - -14 dBuv
10 MHz S -1a dauv
15 MHz S -14 dBpv
20 MHz = || comsomomes -14 dBuv
1 Mkiz = -14 deuv
30 . MHz - -14 dBgv
1004.0401.10 5.21
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. Test
I;:m Characteristic according to Min. Actual Max. Unit
saction
16 Noise indication 524
PREAMP ON
DETECTOR AV
IF BW 10 kHz
50 kHz = -20
100 kHz = -20 d8uV
1 MHz - -20 dBuv
MHz o .20 dapv
MHz S -20 dBuv
10 MHz S I -20 dapv
15 T MHz I (R -20 danVv
20 MHZz e | e -20 dBpv
25 MHz S || aooococonossom -20 dBuv
0 ‘Mz S -20 dBuv
17 Inherent spurious 525 = Sonoos -20 dauv
respanse
i 18 Measuring accuracy 5.2.61.1
DETECTOR AV
PREAMP OFF
9 kHz * 89.6 90.4 dBpy
100 kHz B9 6 90.4 d8pv
149.9 kHz 836 504 dBuv
150 kHEZ 896 | e 90.4 dapVv
1 MHz 89 6 e 90 4 dapVv
4.049 MHz 39 6 .- 90.3 d8pv
4.05 MHz 85 & S 30.4 dapv
8 - MHz 89 6 90.4 dapv
12.099 MHZz 89 6 ——90.4——|—dapv
12 MHz 896 f,90.4 dBuv
21499 MHz 89 6 b 90.4 dapyv
215 MHZ 896 s 90 4 dBuv
26 MHz 836 - 304 dBpv
30 Hz B%6 | eieees 304 dBuv
19 Measuring accuracy 3.226.1.1
DETECTOR AV
PREAMPON e - =
' 9 KHZ —— 89.6 - . 04 | dapv 7
100 kHz 89.6 90.4 dbuv
149.9 kHz 89.6 %04 | dmpv
150 kHz CEHD | e 90.4 d8uv
1 MHZ 896 | eeeeeeeeen 90.4 dBuv
4.049 MHz FENS ||l coooocecoomean 90.4 dauy
4.05 MMz BSTCTNNN rem—— 90.4 dBuv
8 MHz 89.6 SR 90.4 dBpv
12.099 MHz LMY | cccooooonoeco 9%0.4 dBpv
121 MHz CREHA | e 90.4 dBpv
21.499 MHz 89.6 cooncanan 90.4 d8uv
215 MHz 896 | aeernieenas 90.4 dBuv
26 MHz 89.6 90.4 dBpv
30 MHz 896 90.4 dBpv
www.valiig#rdifics.com >22
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Test
ftem Characteristic according to Min. Actual Max. Unit
No. saction
20 Measurning accuracy 5.2.6.1.2a
1 MHz
DETECTOR Pk 89.5 %03 dBuv
DETECTOR PX 5.2.6.1.2b
iF BW 200 Hz 55 8.5 depv
IF BW 10 kHz 19 42 dBpV
DETECTOR PK/MHZ 5.26.1.2¢c
IFBW 10 kHz 795 | e 80.5 dBuV/MHzZ
21 Measuring accuracy
DETECTOR QP 5.2.613a
Freq.; 100 kHz B 1.4 dBuv
Freq.: 1 MHz 12 | e, 340 dBpd -
DETECTOR QP 5.2.6.1.3b
.. | Freq.: 100 kHz 9.0 | e 91.0 dBpy
Freq.: 1 MHz B9.0 | .. 91.0 dBuv
DETECTOR QP 5.2.6.).3¢ 1
Freq.: 100 kHz
Pulse frequency
25 Hz 04 | e 0.4 dBpv
100 Hz 34 5.4 dBpv
60 Hz 2.4 a4 dBuv
10 Hz 4.6 2.6 dapv
5 Hz -8.6 . 56 dBpy
2 Hz -14.8 i -10.6 dBuv’ _
1 Hz L 1 T T -14.6 dBuv
Single pulse 206 | e fa, 165 dBuv
Freq.: 1 MHz 5.2.6 1.3¢
Pulse frequency
100 Hz 10 | o 330 dByVv
1000 Hz 365 | ceeeeeeeeen. 385 dBuv
20 Hz 255 | e 275 dBuv
10 Hz 215 | e 245 dBuv
2 — Hz 10.5 145 _ dBpy
1 z B35 12.5 “edluv
Single pulse 7.5 - 1.5 dBuv
v=2
]
e ol
1004.0401.10 5.23
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Test

'::m Characteristic according to Min. Actual Max. Unit
section
22 Indication linearity
digital indication
30-dB range
Attenuation of 5.2.6.2
attenuator
3 d8
5 d8 BO.O dBuY
7 d8 778 | e 78.2 dBpv
9 ' ds8 75.8 - 76.2 dBpV
1 Lt d8 738 | e, 742 depv
13 '_ dB 718 72.2 dBpVv
15 dB 69.8 70 2 dBuv
17 dB 67.8 68.2 dBpv
19 dB 65.8 | L. 66.2 dBuv
21 “: d8 6318 . 622 dBpv
23 d8 6.8 N 62.2 dBpv
25 dB 998 | e 60.2 dBuv
27 da 578 | e 58.2 dapv
29 dB 358 ) e 56.2 depv
31 d8 538 | e 54.2 dEpv
3 dB S1B | e 52.2 dapv
43.8 | e 50.2 dBuv
Dugital indication
60-dB range
Attenuation of
attenuator 5.2.6.2
3 ds 80.0 dBpv
8 dB 748 | e 752 dBuv
= 13 ds [ N .- - T ORI 70.2 dBuv
18 dB 64.8 !’65.2 dBpv
23 ds 55.8 60.2 dBpv
28 dB 54.8 _ 55.2 dBpv
33 d8 498 b 50.2 dBuv
38 dB aag | e 45.2 deuv
43 dB 39.8 40.2 dBuv
48 dB 348 5.2 dBuv
53 dg 29.8 302 dBpv
58 d8 248 ] e 25.2 dBuv
63 &‘s'.‘___ 198 | eeveeeenn 20.2 déuv "
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Tast
:e:' Characteristic according to Min. Actual Max. Unit
section
23 Indication lineanty
analog indicanion -
30-dB range 3
Attenuation af 5.2.6.2 i
attenuator it
3 d8
5 dB. 80.0 dBpv
7 dB8 2 A 79 dBuv
9 dB 75 ] e 77 dBuv
iR d8 73 | 75 dBuv
13 dB 7V | e, 73 dBuv
15 dB 69 | ... Ti dBpvV
17 ds 67 69 dBuv
19 dB 65 67 dBuV
21 dB 63 65 dBpv
23 dB [ I R 63 dBpv
25 dB ) I 81 dapv
27 da 57 A .. 59 dBpv
29 dB 25 b e 57 dapv
31 de £ W 55 dauv
33 de L I s 53 dBpv
_ 49 | e 5t dBuv
Analogndicatien ' e
60-dB range W
Attenuatan of 52.6.2 oE
attenuator ’
3 dB 80.0 dapv
a ds [ Z S 76 dapv.
12 da I 62 S| ... 74 dBpv
18 ds 82 | . e 72 dBuv
23 d8 5 ) I | —- 70 dBuv
28 d8 54 68 dBpv
33 'd8 . a9 66 dBpv
38 de 44 64 dBuv
43 dB 3 | — 62 dBpv
ag da ) E L S 60 dBpv
53 dB 29 | ceeeereseeeens 58 dBpv
58 ::] b2 S (R 56 dBuv
63 dB 19 | e 54 —=dinuv
1004.0401.10 5.25
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Test
e Characteristic according to | Min. Actual Max. Unit
e saction
24 Attenuator 5.2.6.3
RFATTENUATION | | e,
0 ds 123.0 dBpv
10 dB 112.7 e 1133 dBuv
20 dB 1027 | eeiees 1033 dBuv
30 df 927 e, 333 dBuv
40 d8 82.7 |aene. 833 dBpv
50 de 23 S 733 dBuv
aQ dR 72.7 633 dBuv
70 da 52.7 533 dapv
Ba dB 42.7 333 dBpv
50 dB E A 333 dapv
100 da 22.7  Joereirerens 2313 dBpVv
110 dB 12,7 [ 133 dBuv
120 d8 27 e, 33 dBpv
25 AF-output 5.2.7.1 1.9 - = v
T 28 74.7 MHz
Qutput 5.2.7.2
Gamn
PREAMP QOFF =190 e -150 dBm
PREAMP ON -8.0 -4.0 dBm
3-dB bandwidth 20 - MHz
27 80-kHz Output 5.2.7.3 800 1200 mV
28 Video Output 5274 35 s 4.5 \'
29 User Part
Recorder 1 5.2.7.5.1 p -
385 | 3189, my
065 | 0.as my
Recorder 2 5.2.5.7.1 3.65 crronn 3.85 mv
065 | 0.85 my
+ 5-V output 52752 50 b 55 v
. # + 12-V gutput 5.2.752 108 . 150 v
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