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STABILOCK 4040 Lifeline

The chronclogical lifeline tells you what modifications have been made to the firmware (FW) and the cperating
instructions. After a firmware update the lifeline helps you to find out quickly about all major changes (see code) in
the updated operating instructions that are supplied.

Code: C= Correction, IN = mportant Note, NF = New Feature, IC = Internal Cha’nge's' :

FW Doc. A (Code Changes
Version |pages! ‘i

5.18/5.19 15.18-0/12-90 13-49 NF i Special ON 48: CONDITION 48 now requires two eniries.

2-5 | 'NF Special ON 66: New precision decade stage is now indicated as "5".

no N [New precision decade stage only works with software 2 5.18.

5.20/5.21 {9207-520-A 13-28 | NF [Special ON 13: Choose between 10 dB or 20 dB noise suppression.
3-50 | NF |Special ON 51: Preventing automatic switching of relays 2,3,4 and 5.

5.22/5.23 19207-520-A |no - 1C "iNot relevant for the user.

5.24/5.25 |9408-524-A no - 1C {Not relevant for the user.
' 3-24 | C |Firsttext passage changed (in German + French manual only).




As you can see, we are now prinling our
manuals on recycled paper. Perhaps you
would also like to know why we have deci-
ded to do this: because in our opinion 50 kg
of chlorine organic compounds {eg dioxine)
per ton of white, chlorine-bleached paper is
simply too much. Quite apart from the fact
that two or three trees also have to be felied
for the purpose. By the way, from one ton
of paper we can produce about a thousand
manuals:

Our folders are 90% recycled paper. At present we are
only using graphic paper for the cover with the impres-
sion.

To protect manuals against damp and dirt, they will be
y covered with a 120-micrometer-thin polypropylene film,
which is quite unobjectionable in ecological terms.

Instead of the divider leaves of PVC we use the paper
version. And where ever possible, we use a thumb index
like in a telephone directory.

Trade names, article names and the like are used in this manual without any
special identification because they are generally known by the reader. But these
names can be the copyright of companies, institutes, etc.

Software and Documentation © 1885-1995 Wavetek GmbH, Ali rights reserved.
No part of this manu:at or the associated program may be reproduced or copied
in any form {print, photocopy or any other process) without the written approval
of Wavetek GmbH.




! CAUTION !

Subject: Chapter 4, "AUTOTEST"

To avoid data loss on the memory card the card must not be plugged in when
switching on or switching off the test set. It is sufficient to pull back the card
approx. 1 cm in order to disconnect the card from the reading/writing device of the

test set.
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YVANETEIR

As of end of Cctober 1994 we, the former Corrmunications
Test Division of Schlumberger Technologies, are now part of
Wavetek Corporation.

So we are integrated into an international and successful en-
terprise that is fully committed to lest engineering, That means
decisive advantages for you. First of ail, your investment 1o
date is secured longterm,

The futtre-criented, modular concept of our instruments wilt
be pursued to ensure that evarything continues to match
averything eise. Tackling your test and measurement pro-
blems with all our expertise and 10 develop exactly the right
solution is what we will continue to do in the future, just as in
the past 35 years.

‘Solirlers
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STABILOCK 4040

The “High Accuracy”

Application

Claiming the fitle of the optimal Radio
Measurement Technology for Development,
Production and Quality Assurance, high-
lights the reputation of the STABILOCK 4040
High Accuracy Radio Test Set. Its world-
wide use in renowned radio eguipment
manufaciurers as well as its excellent data
sheet characieristics spaak for themseives.
The STABILOCK 4040 checks reliably, pre-
cisety and guickly complete systems, radio
sets and radio componenis. You have the
choice between manual, half and fully auto-
matic operation. Supplementead by the
Radiocade Analyser 48235 tHe STABILOCK
4040 becomes a full digital measurement
set, Integrated firmware performs powerful
standard measurement with simple key-
stroke operation. With an external conirolier,
the programmer has an easily used powerful
set of standard and “SPECIAL functions.
For vour application a comprehensive set of
accessories and options are avallable, for
example frequency rangse up to 1.85 GHz,
adjacent channel power measurement and a
DC FvM modutator.
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Radio Test Set

Selective call testing
integrai call tone encoder and decoderfor
ZVEIN, ZVEIZ, CCIR, VDEW, EURO, NATEL 7.
or user-specific call sequence with extenced
first to fourth tone and preselectable para-
meters such as duration of ione/pause,
encoder offset and decoder bandwidth,

Rapid automatic switchover from receiver
measurement o fransmitter measurament
with receipt call testing.

Examples for selective call testing:

Readout of a 5-1one sequence set at the
encoder with extended first tone,

Readout of decoding with alarm tone in first
position and second and fourth fone out of
talerance, '



Manual

Operation is simplified by the clear arrange-
ment of operating and dispiay elements
sased on functions, the combination of
analog and digitat displays, rotary knobs for
rapidly altéring setiings and routings for aft
principal radio set properties.

Semi-automatic

Compiete testing of two-way ragio sels
including tolerance comparison, log prirtout
with accompanying text, controt of the radic

=, et with integral sequential control which is

“programmed* by operating the STABILOCK
4040 with no knowledge of programming
language being required, The programs &rs
recorded on a memory card and can be
retrieved at any ime.

Automatic

Processor-controliad test system with the
STABILOCK 4040. Can be upgraded to
include muiti-transmitier measuraments,
control of UUT, powsr dnit and further
systern equipment such as muftiplexers,
anaiyzers etc. A comprehensive software
package enables all required measurements
o be performed without any programming
knowledge.

-

Options

Low-priced, field installable options such as
Adiacent Channel Power Meter (and Selsc-
tive RF Level Metert, Memary Card Interface
Conitrol Interface, Duplex Demadulator, DC-
coupled FM and Wideband Demodulator
allow to expand the STABILOCK 4040 to
meet future reguirements.

Maintenance
Microprocessor-aidad fault diagnostics in

3

combination with easiy replaceable modules

ensure high avaiiabiity of the STABILOCK
4040,

[}
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Technical Data

Signal generator

Carrier frequency

Frequency rangs 0.4 to 960 MHz
FRasofution 10 Hz
Accuracy as Pefarence Oscillator

Reference oscillator
Fraguency enoy <1 x 107 after

15 min, &t 20°C

Termnperaiure drift < Hx10¢/°C
Ageing < 1% 08/ year
(ot 10 WHz, approx. + 5 dBm

Qutput level {EMF}

Socke RF O uVto02Y

{rrax. 01V with AM)
Socket RF DIRECT 1 uvto 2V

{max, 1Y with AN}
Regoiution 01 di
EME arror
Socket RF
2040500 MHz < 1. 3dB % 1 digit
0410880 MHz < 1.8 dB = 1 digit
EME error
Sockes RFDFRECT ag beforg + 0,7 dB {ma)
Impedance 500
WSV
Sockret RF < 1i
Socket RFDIRECT < 15 (P < ~5aBm;
EMF setting range -
without intarruption Cto 26 dB
Addigonal level error 031 db perdsd

Spectrai purity
(EMF satting range = 0 dB}

Bhage noise 25 kHz from carrier

= 500 M-z = — 132 dBe / Hz
= 00 M2 < - 128 dBc/ Hz
Resicual FM in a 30 Hz to 3 kHz bandwidth
=5 800 MHz < 2 Hz {rms)

i 500 Mz < 3Hz{rms)

Spurious signais 0.01 to 30 Mz from carrier

= 500 MHz < - B0dBe
i 500 MHzZ < - 7o dBe
rlarmonics = - 25 dBc
Residual Al < - 70 B referred 1o
36 % AM, CCITT-weighted
FM
Frequencydeviationaf  Oto 20 kHz
Resotution 10 Hz {Af = 4 KHZ}
100 Hz (4] = 4 kiiz)
Moduiaiion frequency
iamal 30 Mz 1030 kiHz
extemal 2 Hr 1o 140 k7 - 3 dB)

Setting arror with Af < 10 kHz

frag= 03103 KHz < 4% + 2 digh

e = 0.03 10 B0 kHz < 8% & 2 cligt

Distortion < 2 9 at Af < 10 kHz
and fpgy = 0.3 10 3 kHz

DE&-coupled FM (option)

Fraguency deviationAf QoS kHz

Ragoistion 10 Hz (af < 4 kHz)
00 Hz (AT = 4 kHz)

s 0t 30kHz

Setting error <4 % £ 2 digit

Distortion
Fraguency offset

Broadband FM

< D% (s = 0.3 10 3 i)
< 150 Hz

Maximurm fracpency deviation depending on

camier frequency
O4tn=HOMMZ
BGio< 120 MHz
12010 < PEGMHZ
2500 < GB0MHz
DM

Priase deviation
fazolution

Madiuiation fraquency
internal and exiamal
Sexting error
Fraguency response

Distortion

AM

B0 KHz
20 &z
40 kiHz
80 kHz

106 rad
.01 rad

100 Hz to 16 kHz
(g 2 1] << 20 KMz}

< 4 Y% + 2 digh (0.3 to 3 kHz)
< — 3B {100 Hz to 18 kiHz}
< 1% (0.3t03KkHZ)

(EME satiing range = 0 dB)

Modulation depth
Resoiution

wedulation frequency
internal

axternal

Satipg arorform < 70 %
finge = 0.3 10 Bz

fonos = 0.0310 10 kHz

Distortion

Test receive

01090 %
01 %

30 Hzto 20 kHz
2z 10 20 kHz

< 4% & 2 digit

< 8% x 2 gt

< 2% 10 50 % AM and
Fres = 0.3 10 3 kHz

r

Freguency measurement

Measuring range

Resolution

' input level range

30 kHz 10 260 MHz
10 Hz

Socket HE 0.3 m to 50W
Socket RFDIRECT 5o 100my
Meaguring error ke raf. oscilator £ 0 Hz2
Frequency-offset measurement
Frecuensy rangs 2o 980 MHz
Measuring ranges 1o 2 10/ + 100 kHz
Regolution 1z/ 0 Hz
Admissible input level range with < 10 kHz offset
Socket RF 10 W ta 50W
Sacket RF DIRECT 0.5t0 200 mY
Power measurement
Fraquency range 210 960 MHzZ
NMeasuring rande 20 M o S0W
Pasciution W mW < 10w

01 W= 10W

Measlring error with average indication

= 15to 500 MHZ
f=510960 MHz

Ft measurement
Franuency range

Devigtion
mgasuring range

Resolution

< B % L 4 digh
< 12% + 1 digit

2 10 8960 Mtz

Oto 50 kHz

10z {Af < 10 KHz)
100 Mz (Af 7 10 &z}

Measuring srror with Af <2 10 kiz
o =0.3103KHZ < 4 % = 2 digit
Toon = 00810 10KHZ < 8% £ 2digit

Input leve range

Socket RFE 0.8 mw to SO0W
Sacket R DIRECT 510 200 mv

Demod outplt DG 1o 20 kHz (- 3 dB;
Broadband FM demadudator (option)
Fracuency rande 20 960 MiHz
Deviation

measuring range Oto B0 k2

nput level range

Socket RF 10 v to SOW
Meastring ermor with
fong = 0310 80KHz < 5 % + residual FM

T
fog = S0 100KHz
Resiciual FM

<9 %+ residual FM

T < BOOMHZ < 350 Hz paak
1= 500 MMz <2 500 Kz peak
Damod ouiput NG to 140 kHz (- 3dB)

OM measurement

Fraguency rangs 2 10 960 MiHz
Measuring range 010 6 rac {(Af < 50 kHz)
Resoiution 0.01 radt

Measuring arror with

o™ 03103 KHZ < 4 % -k 2 digit

fring =0.210 10KHZ < 8% & 2 digt .
Damad autput 150 Kz to 16 kiHz (- 3 dB}
AM measurement

Fraquency range 210 860 M-z

Measurng ranga 01099 %

Resoiution 0i %

Measuring error with

froos = D310 3 KMz
froa =006 10 10KMZ

MUt feved rands

< 4% =+ 2 digh
< 8% & 2 digit

Socket RF 01 mwW o S0 W peak
Socket REDIRECT Tmvic 1V peak
Demod output DC 10 20 Kz (- 3 dB)

Spurious-modulation measurement
Wisighting g rms

Measuting ranges for measuring errer < 1 di3,
referred 10 3 kHz EM, 3 rad 9 or 30 % AN

£ = BOOMHZ 0to 60 oB / CCITT-weighted
{2 500 MHz 00 56 dB / CGIT T-weighted
{< 500 MHZ G0 48 dB / 0.03 10 30 kHz
f= 800 Mz Oto44 6B/ 00310 30 kHz-
Adrigsible input ievel

Socket RF = 10 mw

Socket RF DIRECT =20 mY
Adjacent-channel power measurement {option;
Frequency range 10.5 1o 860 Mz

Input level rangé

Socket RE 1 my to 50 W

Socket REDIRECT 20 to 200 mv

Measuring range for adjacent-channel power

< 498 MHz - 18t~ 80 d8o

fz 495 Mz - 18n - 76 dBe
usabie from - 15 dBe

10/12.5/20/25 kHz
< 3dB

Channel spacings
Meastiing error




it
A

Harmonics measiremant 1o - 70 dBe

Maaslinnd error

< 3B o - 6068

Splrious-signal measurement 0 to - 80 dBc

MeassUring sror

< 2 dBfor—- 3510~ 78 dBG
and narrer oifsat A0 kHz
i 20 Mz

Measuring range for selective iavel measuramant

Socket Bl

Socket RF DIREGT
Measuring error
Measuring bandwidth

- 7010+ 47 dBm

— 105t + O oBm

< 4 dB3 /= 600 Wiz
approx, 2 kilz

Dupiex FM/PhM demodualator (option;

Frequency rangs

Fivimeasuring range
Hesalution

BhA measuring range
A

Fesolution

§mod

Measunng errcr

27 to 960 bz

Gto 20 kHz
10/100 He

Gto 6 rac
fa ¥ rad = 20 kHz)
0.0 ract

0.210 20kHz

s = 0.3 10 & kHz, Py, = 0,5 10 50WY,

i

i

< 5 % + residual Fi =
2 dliait

2 digit

Rasidual P, COITT-wsighted, rms

Fh

= 500 M-z
T BG0MHE

Squelch thrashald
fa 200 MHz

< 10 Hz
< 2z /100 MHz

< 002 rad
< (.01 rad /100 MHz

= 10 MW

General data

Variable modulation generator

Fredusney rangs
Resoiution

¥ asad frequencies

Srecuency Sror
0 range

. Loadresistance

tevel resolution

EMIE error

Distortion
Source resisiance

30 Hz to 30 kHz

03z (< BOO Hz)
1 Hz(f=< 3 kHz)
10 Mz (f = 3kH2)

C15/03/04/1/125/
27/3/6kHz

< 0,01 %

O3 mvin By

= 2000

01 my (V=< 01V}
Tomy{V= 1Y)
WMV iVez 1V

< 4% % 1 digit
(e = 0.3 10 3 kHZ)
<1 Y% atiz=b0Hz

< 50 {f=0.31t03kHz)
floating or 600 £ = 5 %

1 kHz modulation generator

Frequentcy arear
Distortion

AF superposition

= iz
<02 %

Varabie mociation generaior + 1 kHz modulation
generator + exiemel modulation signal

Sumvoltags

5
max, 18 Y,

AF voltmeter
Frasquency 1ange

Measuring range

FResolution

Meaguring error
f=0.3103kHz
= 50 Hz 1o 20 kHz

nput resistance

Distortion meter
Measring frequency

Measuringrange
Rasohition

Measuring error
K=11090%

Input level
SINAD meter
Measuring range

Resclution

hMeasuring arror
inputievel

AF counter
Frequency feras
Fasoiution

Wsasuring ervor
Admissible input level

DO voltmeter
Measuring rangs

Resclution
Mieaslrg eror
inpuiTesistancs

BG ammeter
Measuting rangs

Resoiution

Measuring sreor

Shunt resistance

858 stage (option;

Frequency range

R power measurement

Measuring error

Preseiectable
intermodulation

Tast frequencies (AF)
Fraquenoy offsst

Residual FM measuremernt

AF hanchwicith

30 Hz to 30 kz or
CONT-PE3-weighted

0,2 mv 10 30V urbalanced
10V max. balanced

31 my Y= QI V)
1T omv{V<1V)

0 mV (V10
00 my (v = 10V}

< 5% + 7 digit

00k £ 0%
or 8000+ 4%
Hoating or grounded

TiHz = 5Hz
D40 98 %
0% %

< 5% + 3 digit
01 to 30V

1to 46 dB

01 g8 (BINAD = 30 dB)
0.5 ¢B (SINAD = 30 dB)

<08dB * 1 digit
03 10 30V

30 Hz to 30 kHz

031 Hz {1 < 300 Hz)
1 Hz (F < 9700 (9999) Hz)
10 Hz {f = 9700 {10000} Hz)

< 0.01 % = 1 digt
5 M to B0V

Oto £ 50V
0mY (< 10V)

100 MY VY = 10V)
< 5% = 1digit
= 100 k(L

Otox 15A

1mh <2 A)
10 mA (2 2 A

=< &% 3 3mA
10 me

TX measurements
2 10 960 Mtz

03 Wi 50W
{average and peak’
like with standard instrument

250 40d8
0.7/ 1Tz or 11/ 17 kKHz
+ B0 kHz

fike ‘M maasurement”
lpage 6]

10 #7 to 30 kHz

Carrier suppression
Weaguring erroy

BB suppression

3388 rmodulation
FResoiution
Frequency acouracy

Intermodulaton
measuring ranges

Mgasuring error

Testable sensitvity
Measring srear

Offset range

rmax. RF ievel
Socket RFDIRECT
Socket RF

max, RF level for

Gin 8GdB (f =0 to 15 kHz)

O B0dB{f=010 15 %(Héj
RX measurements

010 30 kiz

10 Mz

ike referance asciilator

O s50dB
00 80 dB (0 gBm /800 )

tadB

610 dB SINAD
<0.8dB = 1 digit

4k {f = 1 kH2)

+ 13 dBm
-7 dBm

intermoduliations measurements

Socket RF DIRECT
Sacket 3F

Selective call testing

+ 7 dBm
- 13 dBm

Eneoder, decodar and acknowiedgement call testing.
Torne sequences with up to Biones

Calisystems

Fraguency error
Distortion
Frequency offset
ToneQuration
Palge duration
Dacoder bandwidth

[EEE-bus interface
Standard

Connecior

Functions

IVEN, ZVELZ, COIR, VDEW,
EURQG, NATEL and afrea .
programimable tone sequence

<001 %

<1 %

G0 £ 88 %
20t 989 ms
G189 ms
20Ito £ 29%

IEEE 488
24wy

AL SH L2, T SR,
ALY, 0G|

Control interface 236 041 (option)
18 on-off relays and 16 switchover relays

VSWR test probe {(option)

Frequency range

WVEWR measuring range

Measuring error
Impedance
Foravard power
Connecting catile

25 to 500 MHz
10010 2.89

< (VWS -~ (1.9)/3
50 0 (VSWR < 107}
30 i tc B0W

gm

Power supply, dimensions, weight

AC mains

DC Suppiy

Operating temperaturs
Storage temperaiung
WixHxD

Weight

37 to 140V and 180 w0 260 Y
47 o 400 H7, approx. TROVA

110 32V, approx, 85 W
+510+45°C
-25t0+70°C

143 x 264 x 374 mm
approx, 21 kg (46 )




Transient Recorder for Radio Sets

Bricf intarference in adjacent channels when fuming the trans-
mitter of radio sets on and off or when the transmitier power
takes 100 long to build up are typical problems that are stmply
analyzed with the aid of the ansient recorder” In STABILOCK
4040,

Together with Windows on a PG and the t transiont recorder PO
program, Praclsion Radio Test Set STABILOCK 4040 proves
that it is still right up to date and up to the mark.

Storing test curves, printing, supermposing, comparison and
enlargement are no problem at afl. Thanks to Windows, test
curves are sasily transfered to other programs and printed out.

* Contained in all firmware versions =z 5,12

Ordering information

Radio Test Set STABILOCK 4040 ' HF” DODE

inci. [EEE-bus interface . ... 1023501 | 300z lowpass Ialtér

o=t Transienten Recorder iv]#
File Mrasure Options  Help
T Erequency Measurement
1260 : : i
1000
wa Flie Heip
R T A ; H
e LR L
0 oo % / !1 L
e roon J i % i L]
nz ; g ; : Lt
sne H 1 : H
E : g : ;
00 0 | \: : :
<an | % : :
TOR : |
£00 | ! B H |
0 R A :
S i i i L
200 i ‘ ! ' B
1006 H : I :
e f g : ' i;«
<200 ; . H I H \ J
s D OGE e e #6550 T & =
47 84 1.2600 kitz 3711 1.2800 kHz
Carrierirg. 156,66 Mz
Hama aigtre

This picture shows the transient frequency response. The measuremerntt is triggered by pressing

the transmit key (t = 0.0 ms). For more detalled analysis, a g section of the curve was zoomed Tor

dispiay in its own window. The

= maximurn fraquenay error can be detsrmined very fastwith the aid

aof & cursor. in this exarmpie it is 1280 Mz and appears 37.12 ms after prassing the transmit key.

SG{}HZ highpass fitter ...

Options and extra accessories ¢ 4-kFiz bandpass filter (for NMT;
Mtemory card mierace | e 238 0471 200 to 600 Hz notch fitsr
temery card mnerdace uudafc kn e, 248122 § kiHz noteh fiter (for TACS) .
Marnory card .. 397 G50 VEWR test probe ™
Control mufacg 32 &1 e 236041 Front panel cover
Frecaency range exienson | Su aHz . 222 0A0 Soft carmying Case ...
. uplex FRPRM dermoduiator . 229081 Transport Cese ...
D0 Fivt moedulator o R 04D tilitary Case . .
Ardjanant channe power Meter 259042 18-inch ddapmr 1 pigce) ..
: : e, 279003 |EFE-Bus cable, Zm-.. R
ansiant Recorr‘cr PC ‘:ortwe*e- P 857 107 Cornr@Cior S8 o
FEE-Bus Inferdfacs Carg PCHA ... 880182 N/BMNC adapter
High speed IEEE . 893346 2% 7 m canie BNC/BNC
-iet printar .. goB oo 131 m cable NAN
L Spare ink cartridos e, BBO1GE 1 T rmcable BNCihanana
L Printer paper 2560 She8is o BB 134 - 25-way type D" COnnectar L

. Srabitexter Keyboard) e 248 081 S E0-way wype "D connectar .

Sch!umberger Techno!ogxes GmbH P
; efibergsirasse 2 = 4, D-85737 ie *zanrng
L{H4A9 80964100 :

Tt

: __'SchlﬂmbergerTech‘nologieé S
50, Ave Jean Jaures, F-52547 M
R e AT ITNATABET00 17 L
(mgamg% 41:180 _' s R 33 1) 47 48 67 27

: Schiumberger'rechnolog:es Ges A b H: f_j. S “LP instruments S. Rl

. Viale Edison. 44, -

. \Aesa%mczor Haur}tezm%se A6 A=A 20 WiBN TR
BV“RE /8 RIS S

’ _Schlumbergér-Tec_hno'!ogies

20080 Trezzann l;ul Navedlio fs’v‘%)
- +50 25484017 130
Fax (+32 2) 484018527

siroige Gédex:|

. 880108
248074

e P48 008
. 248073
e 2B GG
. 248178
248104

.. BB 034
860 001
300 844
R60 060
478 383
Lo BB00
300 630

300 641
o 2008643

“Victoria Road, Farmporough Schiumberger Tectinclogies:
GR-Hampsnirg GUT4T7 PW 526 Middlesex Turpike: USA=Biterica, MA 01821
Tal (+44 252) 376 666 Tel, {(+1 808y671° 9700 :
Fax {(+44 052) 54C 854 Fax (+1 S0B) 671 8704

> Schlumberger K.

3- de AF connector . BBE 101

NC/BNG adapter . L. BB6 255
Semco AR oo 287 0D
Accessories supplied . ... . 249012
Power cable standard .. B0 B04
or Power cable USA . 880 820
or Powsr calie UK .. BBO B2t
hains fuse 220V, THEA .. . BAG 036
Mains fuse P10V TIA8A e 849 087
Battery fUse T 16A e 049073
50 O THC terminaton .., . 874008
Fhone pheg . . B84 123
Battary COMDECIO! s 300842
Operating marnal ... . 280025

5041 i recugsd for sonnecting the
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: Schiumberger Technologies
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Installation Instruction

GENERAL

This set has been constructed and tested in conformity with DIN
57411 Part 1/ VDE 04191 Part 1, Protective Measures for Electronic
Measuring tquipment, and was passed as safe before leaving our
works. To maintain this condition and to ensure no hazards arise
in service, the user must adhere to the information and warnings
contained in these operating instructions.

If this instrument is to be operated via an autotransformer from
a network with a higher voltage, it must be ensured that the base
of the transformer is connected with the neutral conductor of the

power supply.

The power plug may only be inserted into a socket with an earthing
contact. The protection given by this must not be neutralized by
an extension iead without a protective conductor.

Should the power plug be replaced with another type, please make
sure that the yellow / green conductor is connected to the
ground  contact of the plug.

Warning: Interrupting or removing the ground cable inside or
' outside the set may cause the set to become a hazard.
Intentionally interrupting the ground connection is
not permissibie. '

Before switching on, ensure that the operating voltage set at the
unit agrees with your power voltage.

If there is any reason for assuming that safe operation may no
longer be possibie, the set must be taken out of service and
secured against unintentional operation.

The operating temperature range should be between +5 °C and
+45 °C (+41 °F and +113 °F) ambient, the storage temperature
between -25 °C and +70 °C (-13 °F and +158 °F) ambient.




POWER OPERATICN

The STABILOCK 4040 can be operated with the following power
voltages:

97...140 V or 180...260 V, 47 to 450 Hz

The equipment is set in the Works to 180...260 V (220 mark on
voltage selector).

Adjusting power volitage:
1. Disconnect power plug

2. Lift out voltage selector on rear of set with screwdriver

@/BOOI "
///

Power fuse in Power connection
voltage selector

3. Fuse corresponding to power voltage:
97...140 V: T3,15/250 B (3.15 A)
180...260 V: T1,6 /250 B (1.6 A)

4. Insert voltage selector so that white arrow on selector is
pointed toward the desired power voltage:
G7...140 V: 100 mark on voltage selector
18C...260 V: 220 mark on voltage selector

5. Re-connect power pilug

Replacing pdwerfase:
Sequence of operations as for altering power voltage
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BATTERY OPERATION

The STABILOCK 4040 can be operated with an external battery.
The connection is on the rear panel and has its own fuse.
It is not possible to charge the battery with the STABILOCK 4040.

Battery voltage 11...32 V
Power consumption approx. 7 A at 12 ¥

approx. 3,5 A at 24 V
Fuse: T16/250 E (16A)

Connection by means of:

Battery connector ‘
reference number 300 642 (standard accessory)

SCFTWARE STATUS

Software status readout is provided in display <:> after entering

Examplie:
B04 e — A22
Software IEEE 488 bus
status address of the 4040

Switchingoff with [RESET] key.
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SWITCHING ON

The unit is switched on and off with the POWER button both when
operated from the power or from a battery. The LINE/BATT light
diode is on if the.power or battery is connected to the 4040, also

when the set is switched off.

STANDBY mode is not provided since the unit achieves a freguency
accuracy better than 1x1077 within 15 minutes after switch-on

{Ta = 20 °C).

EXTERNAL SYNCHRONISATION

If the accuracy of the crystal osciilator in the STABILOCK 4040 is
not adequate for particular applications, pulling synchronisaticn
is possible by an external reference signal to socket 12 on the rear

of the unit:

Required signal: f = 10 MHz, 20.2 V into 200 ¢
pulling range approx. 1x10-6

CRYSTAL CORRECTION

If the STABILOCK 4040 has an excessive frequency error due to
aging of the integral crystal normal, this can be adjusted by means
of an adjusting potenticmeter above socket 13 on the rear of the unit.
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DISPLAYING BUILT-IN OPTIONS AND HARDWARE STATUS

8pecial ON 65: Displaying builf-in options

{ON] [65] identifies built-in options. If an option is incorporated, a digit
is displayed at the appropriate location of the display <1>. If the option is
not found, a dash {-) appears instead.

123 456 78
L__“um SSB stage

Broadband FM demoduiator
Adjacent-channel power meter
Contrel interface 246 042 or 236 041
Frequency-range extension

Duplex FM demodulator

Cassette drive or memory card
IEEE-bus interface

Special ON 66: Displaying hardware status

{ONY [66] shows the hardware status. This Spec;al is important for servicin
purposes or localizing functional faults (eg the new precision decade stage
{digit 5) will only work with software of 2 5.18).

The hardware status is symbolized by a digit or a dash (-) at the appropriate
place of the display <1>.

If you get in touch with a SCHLUMBERGER service station because of functional
faults, you should have the values displayed here available for reference.

1 2 3 45 -~ - -
L————- Reserved

Reserved

Reserved

Precision decade stage

DC ¥M modulator (on decade stage)
Duplex -demodulator

AF decoder with two RMS rectifiers
Memory-card interface

To switch display off: press RESET,

REAR PANEL CONNECTIONS

10 MHz Synchronisation Bul2
Synchronisation of internal reference oscillator
Required signal:
10 MHz, 2 0,2 V into 20C Q
Pulling range approx. 1x107° PpPm

10 MHz Cutput Bul3
Output of internal, reference gscillater
Output level approx. + 5 dBm into 30 &




AF Detector Bulb
This socket performs the following functions:

Insertion of an external AF filter
See SPECIAL 21, page 3-33

RX/TX Switchover by external TTL signal
Only in AUTO mode of STABILOCK 4040

RX/TX Message from STABILOCK 4040 by a TTL signal

DC Measuring inputs for polling test points
Controlled with SPECIAL 22, page 3-33

Pin occupancy Buld:

Function Pin
4040 max 10 Vpp, Ri 10q ———= Ri >1 kb4 %
4040: ground Ext. filter | 22
4040: max 10 Vpp, Ri 1 Ma = ’ 20
4040: ground 21
+15 ¥, <10 mA, Ri 68 0 for external filter —— 12
-}5 V, i It i} u n U v 25
Ground 3
RX/TX Switchover ==——— RX=1, TX=0 23
RX/TX Message, RX=1, TX=0 —— &
Ground , 24
DC Measuring input 3 e 16
4 u 3
5 " 15
5 i 2
7 i 14
ground r ;
1 5
H 18
Notch Filter 248 076 10
200 - 600 Hz 22
Auxilliary contrel line (see chapter 3-33) 6

Mating plug for But5: Subminiature Plug Series D, DB-25 P
Reference number 300 641
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Monitor Cutput Bulb

The monitor output enables the signal to be observed and analysed
at the input of the RMS meter using an oscilloscope and AF
analysers. Depending on operating modes the integral speaker and
headphone outlet on the front panel are located parallel to Bulb.

See also SPECIAL 26 (page 3-37): AF Voltmeter Autorange

Monitor Signals

DEMOD it nn [—"

EXT
FILTER

-

AL emim— & T

MOD GEN i g L

.1

NOTCH
280~

. 60CH2
[y

WJ RMS METER
caTT =\-1*__ 1kHz (*’)
“‘“~o_4»______raxﬂ.m«w—-m_—-4:ams

OFFSET  — =

Double Modulation Bul7

See p. 3-10
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Control Interface Bul8

236 041: 16 relays with OFF/ON contacts
Relays not available with type 236 .042
Maximum permissible contact load: see data sheet

Relay control by SPECIAL 28 and 29, see page 3-39

Pin occupancy Bul8:

Relay

no.

18

20

21

22

23

24

25

Drawing shows non-operative

;
~— -
- =

{
-
\ {
i s
b
\‘ C
1 g
-
— .
- A
{ -
p
\ c
i -
L
S -
e A
t I
: N
\- e
bt ~
L e
-
S~ I
4 «
! S
bit 1 C
bit 2 C
bit 3 C
bit 4 C

M

Pin
no.

34
35
36
37

BCD
code

Inputs for testing bit 5.-
bit patterns by a bit 6

controller.
See page 5-4

Log 1
Log ¥

1w i

-30...

+1.2 ...

Relay
no.
s
R
\= -~
27 Iy
28 “'g
29 ¢
p
0 S
31 S
2 * <
33
i ~
I ~
¢
bit 7 =il
bit 8 =—i—C
+30 vV
+1 v

Mating ﬁ]ug for BulB:

50 pin miniatur plug series D, reference no. 300 643_

nositions of relays

2-8

Pin
no.

10
26

11
27

12
28

1z

-
L

14
30

18
31
16
32

17
33

BZD
code




Control Interface Build
236 041: 16 relays with switchover contacts
236 042: equipped with relays no. 02 to 05 and 17 only
Maximum permissible contact load: see data sheet
Relay control by SPECIAL 28, see page 3-39

Pin occupancy BulS:

Relay Pin Contacts Relay
No. No. closed No.
on
f C 1 r C
10 {
f ¢ 2 / '
02 o ¢ g 3 IX
o ; J RX p
b 34 { "~
11 » C
B vl -
03 [ - 13 J Squelch ON “
el E 35 Y Squeich OFF [ c
12 . C
| ¢ 4 3 Calling key i 's
04 < 20 See 3-44
C 36 , e
13 . —(
— ¢ 5 3 Transmitter el s
05 r,t -C 21 advance time
C 37  See 3-43 . £
14 C
: C 6 < c
06 f/; { 22
{ 38 C
f
15 L
- 7 D
g7 (,: g gg 3
A [ e
16 » C
r C 8 el '
08 T,,: E 24 .
- 40 r C
17 C
; < 9 o c
- ral 25
0% -~ < 2 i )
A ] A

Drawing shows non-operative positions of relays

Mating plug for Bul9:
50 Pin miniature plug series D, reference no. 300 643
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Pin
No.

10
2
42

IR
27
43

12
28
44

13
29
45

14
30
4¢

15
31
47

16
32
48

17
33
49

50

Contacts
closed
on

3} Lower band
3 Upper band




AM CQutput Bu3b

DC-coupied demodulator output DC...20 kHz

DC . content corresponding to carrier mean value with AM
demodulation in 4 dB steps regulated to approx. +3 to +5.5 V
100 % AM = 8.5 to 15.6 V peak-to-peak

With FM and 2M demodulation Bu3€ can be used as a linear

leve] output
Internal resistance 600

FM Output Bu37/

DC-coupled discriminator output DC...20 kHz
Output voltage 2.8 V with 20 kHz frequency deviation
Internal resistance 600

IF Output Bu3S8

Linear output .

IF with RF DIRECT button pressed (remote reception) 450 kHz,
Bandwidth 30 kHz - |

IF range through RF input {RF DIRECT off) approx. 30 kHz to 2 MHz
Qutput level max. 1 mW into 50 O ‘

Printer Connection BuZ2l

Any printers withIEEE 488 interface can be used for printing out
measuring results.

The printer has to be set to LISTEN ONLY and the STABILOCK 4040
to TALK ONLY. This can be performed by means of the bus address
switch on the rear panel of the 4040.

Printer connection for instrument combination 4040 + 4522
see 4922 operating manual, page 2-3 .

Wide Band FM Demod Bu4Dd
See 3-16




Operating Instruction

SHORT FORM OPERATENG INSTRUCTION

A short form operating 1nstruct1on is located at the end of
this manual.

CONNECTING THE TEST TRANSCEIVER

3 cable connections between the transceiver under test and the
STABILOCK 4040 are usually sufficient to carry out all measure-
ments required:

1. Cable with N plug for RF connection.
The RF socket cf the 4040 can not be changed.

2. Cable with BNC plug for connecting transceiver AF 1nput to
4040 moduiation generator.

3. Cable with BNC plug for connecting the AF voltmeter of the
4040 to the transceiver AF output.

—
T ° i = STABLOK &mmZ™v ¢ o == 2

— = £

H¥
e Lot ti]_‘E_LLIH.‘L <Hz {hegom

(IO I 1 A |

1
3
i
[

]
¥
¥

1'3 én

&F from AF fo
Y tod A yoltmeter
BF Generater

RA
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SWITCH-ON STATUS

After switching on the 4040 adapts the status existing when it was
switched off.

Reset Functions

Function keys

Wrong numerical entries can be cleared by the corresponding
function key.

RESET key

Used for clearing blocked entries. The modes existing before
blocking are reset. The contents of the AUTOTEST memory remain
preserved.

Master-clear

1f all keys are locked and cannot be unlocked by depressing the
reset key, the so-called Master-clear is needed.

To activate the Master-clear: keep anyone key depressed and -
upon depressing and releasing the RESET pushbutton - release the
key again. After the beep the 4040 is reset to start-up condition:

Automatic RX/TX selection {(AUTO)

Frequency 150 MHz

EMF 10 uV

Modulation generator 1 kHz

Voltmeter to ~AC and VOLT/AMP

CCITT filter switched off

211 external filters deactivated (see 3-33)
A11 relays inactive (see 3-39)

The contents of the AUTOTEST memory are erased and the measuring
conditions of the SPECIAL routines are reset to ex works status.
Set "Concealed SPECIALs" (see 3-47} are cancelled.

Master-clear does not influence the stored selective call test
parameters.

If the OFF-key is held and the RESET key is depressed and then
released again, the selective-call parameters will also be set
to their basic status (see 3-45),
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RECEIVER MEASUREMENTS

Frequency Setting

The. frequency is entered by the keyboard and indicated in
display <§>. If frequencies <0.1 and >86C MHz are entered a
warning signal sounds and the previous value remains in the
display. A 3fold signal sounds if the RF signal is out of
synchronization.

By entering additionally a negative frequency offset, frequen-
cies below 100 kHz can be generated (specifications valid only
for frequencies above 400 kHz). :

The entry has to be in MHz, decimal point included. Except with
frequencies <1 MHz it is not necessary to enter previous and

subsequent zZeres,

Procedure:

1. | FREQUENCY| LED in the key 1ights up.

2. Enter numerical MHz value with decimal point

3. [Rad Mhz dt

Fine Detuning

The freguency.set in <:> up to +99.99 kHz can be varied by knob Af.
Display in . Variation is also possible if the LED in the
FREQUENCY key is off.

‘Selecting the direction of variation:

1. if LED in the key is off

2. Select direction by keys or [-]

Decadic Variation

Any decade of the frequency displayed in <:> can be varied by
means of the [3 keys. On overranging a warning signal sounds.

Procedure:

1. if LED in the key is off

2. Move cursor into decade to be varied with @
3. Vary with or [-] key
4

. To switch off variation mode depress:
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Step Variation (channel hepping)

_ |
1. Enter step width: [CONDIT][36]X][W kHz dBy]

|

Step width

in kHz

X =0.01...99.9
2. Vary: [ON] (3] [FREQUENCY] (=] or []—=<
3. Switch off variation facility:
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RF OUTPUT LEVEL

Set

The RF level can be set optionally in pV, mV, dBuV or dBm with
the keyboard.
The RF Tevel with effective unit is indicated in <.

Procedure:

1. LED in the key comes on
2. Enter numerical value with decimal point
3. Enter unit
or [mv]
or
or with terminal voltage (INTO 500 display

onty
Alter unit:

1. | AMPLITUDE

2. Depress key of desired unit

Yary and Switch Off

OFF /ON P The output level dispayed in <§> can be varied
] <::> by turning the RXLEVEL knob and switched off and
on again by the OFF/ON key. This can also be done
nY LEVEL if the LED in the AMPLITIDE key is off.

Terminal Voltage

INTO Switching over from EMF to terminal voltage
EME 50 0 and vice-versa is possible with the RX key.
O e Inpedendent of the load resistor applied the

fevel display shows half of the EMF value or

[:iijj:} -6 dB respectively.

RX
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dB Addition or Subtraction

Altering of the output level displayed in <:> by a defined dB
value:

1. [AMPLITUDE
2. Enter difference with sign: ({-]) [DATA][Rad MHz dB]
3. New vaiue displayed in <:>

RF DIRECT Qutput

The output Tevel at RF DIRECT socket (2 V max.) is 20 dB higher
than at RF socket (0.2 V max.).

Switching over between RF and RF DIRECT outputs with the RF DIRECT
key. The higher level is indicated in <:> if the LED RF DIRECT is

oh.

Caution: the RF DIRECT socket is not protected against overload.
The maximum permissible load at the RF DIRECT socket is<1.5 V
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Znd Signal Generator, Spectrum Analyser

The 4040 features an integral RF junction for connection of a 2nd
signal generator for two signal receiver measurements or for
connection of a spectrum analyser or cther devices on transmitter

measurements.,

By the RF junction the signals from the signal generator or to

the spectrum analyser are attenuated by 20 dB.

The RF GIRECT LED has to be off.

Trans-
cetver

LG
LED
off I
o 20 48
{ A~ 3
~ R i P
Jt GiREC
| Sy ~——
RX : ] TX ——
2nd .
Signal or Spectrum
Generator Analyser




SETTING MODULATION

Internal Medulation

The 4040 provides two internal modulation generators the signals
of which can be superimposed (see: 3-10).

The generator designated MOD VAR has a continuous fregquency range
from 30 Hz to 30 kHz or 8 fixed frequencies alternatively.

The second modulation generator generates 1 kHz with very low
distortion.

Procedure:

1. Seilect modulation generator by MCD VAR Eﬁﬂ or MOD 1 kHz Ezﬂ-
keys. Switch off with same keys.

The MOD VAR generator is also switched on by depressing the

key.
2. Set modulation frequency:
(0D FREQ][DATA][% Hz dBm] or [W kHz dBu]
Fixed frequencies: B
Back to DATA entry: [MOD FREQ] ...
Modulation freguency indication by 8 LEDs in <:> or as numerical
vaiue after pressing the key.

3. Set modulation:
FM_AM eM] [DATA] LW _kHz dBuj for FM or
1 11 % HZ dBm 11 AM HH

" " Rad MHz dB MEM

Modulation indication in <:> .

Vary modulation

By knobs MOD VAR or MOD 1 kHz. This is also possible when the -
LED in the FM AM &M key is off.

Vary modulation frequency

1. Define decade to be varied in <:>:
Mo FREQ) OIS
2. Vary by [+] or [2]

3. Switch off variation facility: [MOD_FREQ]
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External Modulation

Without setting facility

Modulation sensitivity at EXT MCD input (600 (1) on the front panel:
0.1 V peak = 2.5 kHz FM, 10 % AM or 1.00 rad ¢M

Switch on and off with the MOD EXT [ <3| key
Select type of modulation:
Lav FM eMT[W  kHz dBu] for FM, display in <&

__c:/?__ Hz dBm s AM It 1 "
Red Mz dB] « Rad  w o«

With setting facility

Entry: (271{0]

Then:
Set modulation with rotary knob MOD 1 kHz, display in'<:>.

Cr:

Enter the modulation on the keypad of the 4040 or by remote :
control with 1 V peak on the EXT MOD socket of the 4040. For this
purpose calibrate the voltage of the external generator as
follows: enter a modulation value (eg frequency deviation 10 kHz)
on the keypad and set the voltage of the external generator so
that the entered value is displayed in <:>. After this all further
modulation inputs will be correct. :

Switch off setting facility:

DC-FM without setting facility (option)
The following entry produces DC coupling of the input for FM:

[conpIT] 271 7] [o1)

Modulation sensitivity for DC FM: 40 mV/kHz

Switch off DC coupling:

Caution: It is not allowed to switch off CONDIT 27 1 during TX
operating mode.

Note:
The entry CONDIT 27 1 or 0 is only necessary when the operating
mode is changed. After total reset CONDIT 27 is set to 0.




Superimposing Modulation

The modulation sources MOD VAR, MGD 1 kHz and MOD EXT (front
panel) can besuperimposed for the same type of modulation. With
that e.g. testing of a receiver with subaudic sguelch is possible
with the MOD VAR generator set to the squelch Frequency and the
MOD 1 kHz generator used as test modu]at1on

Moéu}ataon intensity and modulation frequency have to be set
separately for each modulation source while the two others are

switched off.

Double Modulation

By a signal applied to Bul7 at the rear panel of the 404C
following modulation combinations are possible. The type of
modulation at Bul7 is determined by selection of the type of
internal modulation.

Internal Modulation | Modulation at But/
AM ' FM
M AM
&M AM

The internal modulation can be compdsed of MOD VAR, MQD 1 kHz
and MOD EXT (front panel). :

ModuTation sensitivity at Bul7:

10 V peak into 600 0 = 20 kHz FM or 100 % AM
Modulation freguency range as for internal modulation




TRANSMITTER MEASUREMENTS

Fregquency OFFSET Measurement

Measuring frequency offset of a transmitter signal at the RF
socket to the nominal transmitter freguency set in <:>. The beat
frequency can also be monitored by the integral loudspeaker of
the 4040.

Procedure:

1. Enter nominal frequency: [FREQUENCY] ! data][Rad MHz dB]
2. Offset frequency display with sign: <:>
appears if offset >100 kHz or signal too weak

3. Monitoring: Press the key and adjust volume
The beat tone is disturbed with offset >10 kHz.
The beat tone can be switched off by pressing the{VOLT/AMP[key.

The specified measurement error is valid up to 30 % AM only.

Measuring error with FM modulated signals:

— 2ﬁ$ﬂi¥1ﬂi&?f w7 » clock time = 250 ms

Error =

Example: FM deviation 2.8 kHz, fmod 1 kHz

2800
Error = S~ g.z5 - 1000 - £ 3.56 Hz




Transmitter Fregquency Measurement

The measurement is performed by a selective frequency counter
requiring asearch time of up to 5 seconds.

The specified measurement error is valid up to 30 % AM only.

Proceduré:
Measurement at RF socket At RF DIRECT socket
Input Tevel range 0.1 miW...50 W input ltevel range Z2...100 mV
LIX] or [AUTO] mode mode
Switch-on RF DIRECT socket
TX COUNT ' TX _COUNT

4

<§> indicates:

e meem o = search

--34165¢e | previous frequency alternatively
with lines = no signal found

] 2567783 | = frequency of the signal detected

| |
' | '

Further measurements: Further measurements:
automatically on frequency by depressing [ TX_COUNT | only

changes and power >50 mW
. or with power <50 mW by -
depressing “X COUNT} only
The measured frequency is now the reference frequency for the
following TX modulation and offset measurements.

On RX measurement the signal frequency present before the TX
measurement is effective again.

With ON 18 set the frequency measured by TX COUNT is also effective
in the RX mode.




Transmitter Power
Measurement at RF socket only

Select average or peak power indication by the TX key:

AVERAGE  PEAK
O O
] indication in <& in W

TX

AVERAGE: for FM/$M transmitters.
On AM the average carrier power is indicated

PEAK: indication of envelope peak power

Freguency range 1...15 MH;

In order to provide a measuring error <8 % in this frequency
range, the value read from the power meter must be multiplied
with the correction factor given below:

Correction
factor
1.5 3 E
T \\\ |
. l\'\
B
1.2 <
1,1 .
e
? T
1 1.5 2 3 4 5 g & 10 15




Modulation Measurement

The modulation measurement accuracy as specified on the data sheet
is valid for the RF input. According to the smaller bandwidth of
30 kHz of the RF DIRECT input the result may be falsified when
this socket is used. Faultless AM measurements can be performed
with fmod <3 kHz only.

1.

2.

Select demodulation mode:
(A Fram)[W_kHz dBu] for FM, display in <&

or (% Hz dBmj * AM, "

" jRad MHz dB "ooEM, “ " #

Select measurement mode by repeated depressing of the PEAK
key:
POS +/- NEG
O O

[ ]

~ PEAX
PGS LED on: measurement of positive modulation

NEG LED on: measurement of negative modulation

Both LEDs off: on FM and &M average of positive and negative
moduiation, on AM measurement of the "true AM":

. Monitoring modulation:

Depress the |[MOD|] key and adjust loudspeaker volume.

. Demodulated signal:

The demodulated signal is available at sockets Bu36 and Bu37 on
the rear panel (see page 2-10) and at the MOD socket on the
front panel. It can be used for observing transient responses
or for selective call evaluation and sc on. The front panel
output 1s DC coupled and in order to avoid faulty evaluations
provided with a squeich.

. !
] N . - w2 Bu37
-y [
Loud- i
o speaker |
Jemodu- o ] !
lator Squeich -—'-—"—**“—-—“l-—~%4: MOD
' |
— e - ;*Bu36




5. AM Demodulation

With AM demcdulation there is automatic gain control {(AGC) by
the RF input attenuator. The attenuator is set in such & way
that 211 RF input levels produce virtually the same level for
the If stage.

This process takes a certain amount of time, with the result that
modulation content immediately following the connection of a
signal, eg selective-call sequences, is not detected. The
following operating sequence is necessary to be able to
demoduiate this modulation content:

Turn on the transmitter and wait until the {audible) switching
processes of the input attenuator have ended.

Then enter: {CONDIT] [26] [51]) [286]

This holds the RF input attenuator. In any subse@uent transmitter
signal insertions there will be no switchover of the input
attenuator,

Once the input attenuator holds, transmitter power may not be
increased any further.

Turn on the automatic gain control again:




Residual Modulation Measurement

True rms measurement of residual modulation.
Measuring bandwidth 30 Hz...30 kHz or CCITT-P53A.

Residual FM, AM or &M relative to the test modulation

1. Modulate transmitter with test modulation and select
demodulation mode of the 4040:

[FM AN eM) [ W_KkHz dBu] for FM, indication in &
L,% Hz dBmt ) 1 AM I 8] ]
fRad MHZ dB J i QM H 1 m

2. Test modulation indication by the AF voltmeter:
YD) [VOLT/AMP | indication in <6>

3. Set test modulation as reference value: {dB REL

4, Switch off test modutation and read off dB ratio of test
modulation to residual moduiation from the AF voltmeter

5. Demodulated sighaT: refer to page 3-14

Residual FM or &M in Hz or mrad units

1. Transmitter unmodulated

2. Depress [MOD] and [VOLT/AMP] keys

3 Calculate residual FM or &M from the voltmeter reading <:> using
the following relations:

0.141 mV £ 1 Hz
0.707 mV = 1 mrad

iy i}

Wide Band FM Demodutator 229 039 (Option)

Can not be used s1mu1taneous!y with the Duplex-FM Demodulator

229 051.

By using this option, FM demodulation and measurement can be
performed with modulation fregquencies from DC to 140 kHz if the
RF input is used. At the RF DIRECT input the bandwidth is limited
to 30 kHz. Further specifications: see data sheet,

The demodulated signal is available at Bu40 on the rear panel:

10 V peak EMF at 50 kHz FM deviation
Source resistance 600 O




MODULATION GENERATOR
Output MOD GEN

With TX mode the following signals can be fed to the MOD GEN
output and can be superimposed:

Switch on and off "——*—1

Fixed freguencies: — x —= [WODFREQ [+][-] —— [FMAH eM][data]{mV]

Set frequency <:> — | Set ouput level
(EMF)

30 Hz ... 30 kHz: — * == : W
Vary: — = o O]

i kHz: [GEN 1 kRz] - ’ v
Ext. generator: » can not be set

o u : : w [ON][27][FM AM aM][data]lmV |

* The GEN VAR generator is switched on by depressing the MOD FREQ
key. Switching off by depressing the GEN VAR key.

Modulation frequency indication after pressing the GEN key.

By means of knobs beside the corresponding keys the output level
can also be varied continuously.

After setting SPECIAL 27 the level of a generator applied to the
EXT MOD input ‘can also be set through the 1 kHz path. As a resylt
the 1 kHz modulation generator is switched off. An input of 1V
peak at the EXT MOD input (600 Q) is reqired for correct level
setting by the keyboard.

Upon CON 46 level and frequency of the mod generator MOD VAR
can also be set in RX mode.

Amplification factor EXT MOD input —e= MOD GEN output (EMF)
without SPECIAL 27 = 1.

The MOD GEN output is transformer coupied {see also next page).
Source resistance <5 or 600 . See specifications.
Output level display: LGEN[[VOLT/AMP1—-»<:>

Not the EMF but the terminal voltage at the MOD GEN socket is
displayed.




Qutput MOD

For scme applications, the frequency response of the transformer
coupled MOD GEN ocutput may be too poor.

With RX mode the signal from the Modulation Generator is also
available at the MOD socket providing a better frequency response.
Output via MOD socket with RX mode:

Frequency response 20.3 dB from 10 Hz to 30 kHz
Maximum avaitabie EMF 5.8 V
Source resistance 600 0 unbalanced

EMF setting:
By setting FM as for receiver measurement, see page 3-8:
2.8V 2 10 kz Pt or 3.57 X2

Setting resolution:

10 Hz or 2.8 mV at FM <4 kHz
108 Hz or 28 mV at FM >4 kHz




AC/DC METER

4 )
/////// AL/DC &
_-__'__i“_aTmJ 'v S
1230 E—m‘ 2
SMAD =) Y1/
™ 6 o o
S
FLTER ans . mETER
A
ra IaY
O mx O g Oan O O -a
.- Ll
L] ’ { I mj | % ] . AF inputs:
! i
L i nﬁgg | Input resistance
@@@ | $ T 600 Q or 100 KO
i (/\)
D¢ voltage . T
measuring SYM Balanced or
input --—"t..4 unbalanced
DC current
measuring
input
Meas. point @ =
AF inputs “ y [VOLT/AMP] ([dBREL]) + AF Voltmeter
socket |
MOD GEN — (-CCITT ) —* [SINAD = SINAD-Meter
| ' - :
TX-Demod / \ DISTORT] ~—— g;i:g-’"m”
| :
VDC input ~ DC voltage
P I— meter
ADC input _ = DC ammeter

210




SPECIALS

General

By means of the SPECIALs transceiver test routines and special
measurement modes can be called up. A11 SPECIALs are indicated
on the front panel with the corresponding code number.

{01 woD SENs Lo 1 sems S/N__ g8 21 EXT AU FXIER 3t SELFCHECK [ElmExT )
] 02 wOLD PEAR MOD NOICAT [‘ 7 SENS SINAD 28 27  AUX DC meyt N crsz ANSWER BACK/SYSTEM o
03 DUPL MOD METER ¥ 1 CENTRBANOW B I3 PRMT wODE Cho B33 CODER_Thot o % Mo No
704 MARMON A l4  SOUELCH | Mo DELAYSEC 24 TOLQ WIN/ MAX (XM {34 DEcoDeR %o
Sos SR 8w L Y15 Ew COMM(SETIEUE] 25 eac aTten e fis oweersmce e
06 SELECTIVE POWER 16 DURLEX DESENSMigeADJ 26 HOLD RMS RANGE 36 Cran SPACE .. wMr
07 apsCwanmwr _ wmfE] [ 17 AU PWR EXTION Me 27 EXT MOD LEVEL CONTR 31 CHAN Mo My
0B FM WIDEBAND 18 RXFOLLOWSTX £Tx ¥ Rx 2B COMTROL RELAY x WE ASUREMENT
a9 éwu? (SECH . 19 RX — Tx FaST 28 CHANR —~ 8L0 IRELAYS) REMOTE p

The special measurement modes can be called up and reset by ON
and OFF keys in conjunction with the code number. An LED indicates
that the selected function is called up. In the case of routines

. the LED extinguishes when the routine is over.

Measuring Conditions

Some SPECIALs, marked by one or several points on the front
panel, require the presetting of measuring conditions. If no
conditions are entered, the routine applies standard conditions
stored in the 4040 microprocessor after it is called up

by ON X (X = SPECIAL number). After being called up by

CONDIT valid conditions are shown in display <
e.q. [20 -X | |

20 = numerical value of condition, X = SPECIAL number

The second part of multisectional conditions, e.q. 24, 37, is
displayed after depressing any other random key. The condition
indicated can be replaced by entering new values stored from
now. After Total Reset (see page 3-2) all measuring conditions
are reset to the ex works status.

SPECIALs via IEEE 488 Bus

Bus commands corresponding tO‘the front panel operations
are-given in the following pages in parentheses.

IEEE 488 bus command = { ~------- )
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a1 ModU}ation Sensitivity

Procedure:

<O © ©

| - o
[mx] [ConoiT) (01 (X [w__kFz day) [FM AW émlwwwm@__@r@ﬂ% oG v

1% Hz dBm '
Rad MHz dB
Enter neminal moduiation Enter expected value of
FM: X = 0.1t09.0 modulation voltage.
AM: X = 0.1 to 99 X = 0.1 to 3000 mV. The entry
gM: X = 0.1 to 6.0 must be repeated on AUTOTEST

o J

( TX CO 01 X KH MM X MV ON 01 M6 P6 )
o
RA

Result <:> = AF voltage at the microphone input of the transceijver
for nominal modulation.

When the routine is recalled, the expected modulation voltage
has to be entered again while the nominal modulation remains
stored.

Reca®l: [FM AWM am][X][@v][on] [07] (MM X MV ON 01 M6 P6 )

Measurement of modulation sensitivity with the subaudio tone
{eg 150 Hz) continuously present: by interconnecting 500-Hz
highpass filter 248 087 {recommended extras) on Bu 15.

Insert highpass filter: , CUt out:

Test setup for high modulation sensitivity:

When determining modulation sensitivity of the order of a few mv
the Tevel resolution of the modulation generator (G.1 mV) may be
too coarse. The level resolution can be increases by using a
small load resistor {see following test setup). The slide switch
on the generator output must be set to 600 Q. The division factor
of the arrangement is produced by ON C1 and does not have to be
constidered by the user (see alsc 3-22). This does not apply to
Tevel settings without ON 01. ‘ '

- g . ¢ o
\ -
600 2 ‘ To microphon
5'f'7 i input of the
transceiver
(. : +  Maximun AF level; 30 nV
Modulation generator  Socket
in the 4040 © MOD GEN
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Procedure of SPECIAL 01 routine:

The routine cuts out the 1-kHz generator and turns on the
variable generator. The AF millivoltmeter measures the level on
output MOD GEN. The type of demodulation FM AM or &M is set by
CONDIT 01.

The program first determines the division factor between the
entered expected value and the actual voltage on the output
socket and then increases the output voltage by this division
factor. This also includes range switching, so the level
resolution of the modulation generator (G.1 mV) is alsc loaded
with 6 { (shunt). The maximum output level in this example is
30 mV.

Then the required AF voitage for the entered nominal modulation
is determined in the following manner: Proceeding from half the
expected vaiue the level is increased by 1/10 of the expected
value every 250 ms until nominal modulation is exceeded. Then
one step back is made. If the nominal modulation is not achieved
with the maximum possible number of 12 steps, a signal sounds
and the routine is aborted.

Further fine alignment is made after 300 ms with maximally 20
steps, each of 1/100 of the expected value, and with a duration
of 50 ms per step. After nominal modulation is exceeded, the
output voltage is measured and displayed as the result.

07 Hold Peak Modulation Indication

Switch on measurement mode: [ON][02] _ - ( ON D2 )
Switch off: (OF 02 )

Note: In remote operation the peak detector is discharged by
every M5 command, if ON 02 was set before.
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03 Duplex FM Demodulator {option)

The Duplex FM Demodulator is tuned to transmitter frequency TX by
means of SPECIAL 35 and SPECIAL 18.

Procedure:

1. Entries for SPECIAL 35 and 18: see 3-31, Freguency Transfer

2. Switch on Duplex FM Demodulator:
3. Enter receiver frequency (RX): [FREQUENCY][XI Rad MHz dB|

Now a1t following RX frequency entries will tune the Duplex FM
Demodulator automatically fo corresponding TX freguencies.

The modulation meter <i> indicates the modulation of the
transmitter,

The Duplex FM Demodulator can also be tuned manually by the
following entry, which however can not be stored on cassettes:

1Col (03] |Rad MHz dB| [ON|[03] ( CO 03 X MH ON 03 )

<:> = TX frequency during entry
RX frequency after pressing the unit key

Switch off Duplex FM Demodulator C(0F 03 )

04 Transmitter Harmonics

Measuring ratic in dB between fundamental and selected harmonic
frequency of transmitter output signal.
Maximum harmonic frequency = 960 MHz.

Transmittef unmodulated, 4040 tuned to fundamental frequency.

Procedure:
|
& = d8 ratio ( ON G4 n P4 )
] <:><:><:> : no reading '
n=2-9

Order number of the harmonic.
With front panel control n can be
changed without entering ON 04 again.

Switch off: ( OF 04 )

Attention: Harmonic frequency measurement not possible at f = 80 MHz
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05 Spurious Signals

—— —~ a— 0 dB carrier reference level

Measuring threshold X dB. Only spurious
signals with less dB difference to the
carrier are measured.

###### I R No signals are registered at carrier
offsets of *2 MHz. Width of gaps: #5 kHz.
T T Substitute measurement: SPEZIAL 06.
( | Attention: Spurious measurement not
fstart fcarrier fstop possible at f = 80 MHz
Lmnw—search range-——*4
- 20.1 MHz

Search time: appr. 2

s for establishing the reference value on

carrier freguency + appr. 9 s/MHz

Procedure:

1. Enter measuring conditions:

[conpit] [05] [X] (Rad MHz_de) (x] (Red MHz dB] [x] [Rad MHz d8]

I l

Measuring Start Stop
threshold - frequency freguency
X=0...99.9 dB  in MHz in MHz

( CO 05 X DB X MH X MH )

7. Set carrier frequency with keyboard or by carrier freéuency

measurement (see

3-12).

3. *@ Continuous readout of actual search

freguency
Result readout when spurious is found--@ dB

@@ : no reading

. Continue search:

B | ()

When a printer or controller is connected the frequency and
level of detected spurious signals are printed out and the search

continued automatically up to the stop frequency.

If harmonics are

detected, these result in incorrect measurements.

Only measure harmonics with SPECIAL 04,

4. Switch off routine: | ( OF 05 )
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08 Selective Level Measurement

Measuring bandwidth approx. 3 kHz
Measuring range at RF socket - -70 to +47 dBm
Measuring range at RF DIRECT -105 to ¢ dBm

The voiume range will decrease if a second signal with >70 dB
above the measured signal is present simultaneously.

Attention: The input circuitry méy be damaged by input levels
=1.5 V at the RF DIRECT socket.

&

!
(FREQUENCY] (X] [Rad MHz 48] [ON][08]— @ = RF Tevel in dBm

o ] .
Set measuring frequency, <:><:><:> : no reading
change freguency without repeated entry of ON 06

{ FR X MH ONO6 P4 )

Recommended accessofy for level measurements: RF Probe 860 108
Allow for possible pre-attenuation of the RF Probe: see SPECIAL 25

Switch off level measurement mode:
Attention: Selective level measurement nct possible at f= 80 MHz

07 Adjacent Channel Power
The microprocessor caiculates the adjacent channel power by adding

the values from a corresponding number of measurements set over
the total bandwidth of the adjacent channel.

@

[CONDITI (07} . [ kHz dB}[ ON |[c71[+] & = adjacent channel power indBc

Set channe] E] D& <E>: no reading

spacing = upper channel
X = 16, 12.5, Reading in 2 e.g.: +25 kHz
20 or 25 kHz :

lower channel

| Reading in 2 e.g.: -25 kHz

(CG{J7XKHONO7+)

The signal from the GEN VAR and GEN EXT generator for setting
transmitter modulation can be varied when SPECIAL 07 is set.

Attention: Adjacent channel measurement not possibie at f = 80 MHz

Measuring ranges: see next page
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For measurements on transceivers with poor adjacent-channel power
ratiocs it is possible to shift the measuring range towards lower
values by entering

[CONDIT]{26]{71] [oN] [26]

Measuring ranges for adjacent-channel power:

for without SPECIAL 26 with SPECIAL 26
f <499 MHz -40 to -80 dBc -18 to -60 dBe
f >49% MHz -40 to -76 dBc¢ -18 to -60 dBc

usable from -15 dBc

08 Wide Band FM in Receiver Measurement Mode RX

Switch on: (ON 08 )  Switch off: ( OF 08 )

Frequency range 0.4 60 120 250 500 —— 960 MHz
Max. int. FM deviation 80 20 40 80 80 kHz
Max. ext. FM deviation 80 20 40 80 160 kHz

Input level for maximum FM deviation at socket EXTMOD: 0.8 V peak

09 Waiting Times

Entry of waiting times on AUTOTEST (see chapter 4) required for
the building up periocd of test objects. When waiting time is set,
the next measuring step follows automatically.

Entry:
| | _

[conn1T] [09] [X] (o] [OR] (T3] - (€O 09 X NO ON 09 )
Waiting time in seconds
X =0.1t09.9

Switch off waiting time: ( OF 09 )
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11 Sensitivity (S+N)/N

<P

[conp1T] [11] (X1 Rad MHz dE ] [aw]]&z]*®

Signa1-té-Loise ratio - possibly [ON]|42]{ AMPLITUDE ]| {unit] .
(S+N)/N in dB :
X =10 to 50 — " ( ON 42 AP unit )

( €O 11 X DB ON 11 P4 )

<:> = EMF for the given signal-to-noise ratic in uv.
Another unit can be selected for EMF with ON 42.

Procedure of SPECIAL 11 and 12 routines:

The routine selects the operating modes ~AC and dBREL (SINAD in
SPECIAL 12) for the AC/DC voltmeter and turns on test modulation
from the 1-kHz generator.

SPECIAL 17 is cut out.

The routine, proceeding from -76 dBm, alters the RF input level
for the receiver with continuously decreasing step width
(successive approximation} until the given signal-to-noise ratio
(S+N)}/N or {S+N+D)/{N+D) is reached. In SPECIAL 11 the modulation
is turned on and off with each step.

_ 25.6 dB

Step width: + or -

n=1,2,4,8, 16, 32, etc
Duration per step: 100 ms

Alignment tolerance ON 11: <#0.5 dB

Alignment tolerance ON 12: <).8 dB

The measured value is output in pV. If unit dBm or dBpV is wished,
this must be entered by ON 42 before calling up the routine.

If no alignment is possible, ===-- will appear on the AC/DC
display <65, The modulation generators and the external modulation
generatorY- if set before - are reactivated after the routine

has stopped. ' '

12 Sensitivity SINAD

The procedure is as with SPECIAL 11 with statement of the SINAD

ratio. _ :
_ S#N+D s
S = g it
D = distortion
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13 Bandwidth and Center Fregquency Error

N 9

|
FREQUENCY! (x| [RadMHz B [conoiT] [13 | X [RagMHz dB' [ON] -

. } .i

Nominai receiver EMF increase _.©
frequency (bandwith)
FTZ: 6 dB

3

(FR X M2 CO 13 X DB ON 13 P1)
P2

]

Result <i> = Bandwidth, <§> center freguency error

Procedure of SPECIAL 13 routine:

The routine turns off the modulation and RF level and swit-
ches the AC/DC voltmeter to ~AC.

After 100 ms the fundamental ncise of the receiver is measu-
red and set with d4BREL as a reference value. Then the RF le-
vel is turned on and, proceeding from -76 dBm, altered in
continously decreasing steps until 10 dB (20 dB) noise re-
jecticn is reached. If no alignment is possible, the routi-
ne is aborted.

Step width: + or — ééﬁggé n=1, 2, 4, 8, 1l6...
Duration per step: 50 ms '

Alignment tolerance: <] dB

Then the RF level is increased by the value entered by
COND13, the nominal receiver frequency set on the 4040 is
reduced by 12,24kEz and alignment is made from there in con-
tinuocusly decreasing steps until 10 dB (20 ¢B) noise re-
jection is again achieved.

5,12kHz
bl
Duration per step: 100 ms

Step width: + or —

The upper bandwidth point is determined in the same
way, proceeding from an coffset of +12,24 kEz. From the-
se two reference points the routine computes the band-
with and the center freguency error.
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When the routine has run, previously set modulation
generators are turned on again and frequency offset is
set zero.

Altering noise suppression:

The nocise suppression (10 dB or 20 dB) is set upon en-
tering the bandwidth.

Entries 80 dB for COND 13 produce noise suppression of
20dB. The dB values of the IF bandwidth are then given
by: entry - 80

Entries 80 dB produce noise supprssion of 10d4B. The dB

values of the IF bandwidth are the same as the entzry
from COND 13,
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14 Sguelch lLevel

D
i
oot 4] ) Mo [on) 2] B

IE]

cut-in EMF 1in puVv
or other unit through ON 42

hysteresis in dB

H

Measuring delay required ::
tti . -
for the iﬁ;glcgfsﬁag‘gg_ oossibly: [ON] [42] [AMPLITUDE] [unit)

X =0 to 9 { ON 42 AP unit )

v

( CO14 X NDO ON 14 P4 )

Cut-in EMF: clears the AF path.
1f the cut-out EMF {blocks the AF path) is desired instead of the
cut-in EMF the routine has to be called up as follows:

[onT[41] 1oN] [14] { ON 47 ON 14 )
ON 41 remains! Switching off by OFF 41 { OF 41 )

Procedure of SPECIAL 14 routine:.

The routine cuts in the squelch relay (relay 03, page 2-9) and
sets the RF output Tevel to -80 dBm. The test modulation comes
from the 1-kHz generator.

The AC/DC veoltmeter is switched to ~AC.

After a waiting time of CONDIT 14 x 100 ms x 2 the AF level of
the receiver is measured and set with dBREL as a reference value.
Then the routine reduces the RF level in 5-dB increments until
the squelch disconnects the AF path (»20 dB attenuation).
Duration per step: CONDIT 14 x 100 ms. If no squelch response
peint is found, the routine is aborted.

The RF level is then again increased by 15 dB and after a waiting
time of CONDIT 14 x 100 ms x 2 reduced in 1~dB increments until
the squelch again disconnects the AF path. This level reduction
occurs without interruption by SPECIAL 15.

Duration per step: CONDIT 14 x 100 ms

The final fine alignment of the cutout point is made in 0.2-dB
orevicusly determined.

To determine the hysteresis the RF level is then increased in
0.2-dB increments (max. 50) until the AF path again connects
through.-

When the routine has run, the squelch relay and SPECIAL 15 are
cut out and previously set modulation generators are turned on
again. The AC/DC voltmeter remains djisabled until the key
is pressed in AUTORUN, until PRINT , or until & key on the
voltmeter is pressed.
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15 Interruption Free Level Range

Operating mode for interruption free setting of the RF output
Tevel.

Switch on:

N (5] — @ Digital display = reference level ( ON 15 )

—*'<:> Meter reading = setting range

~
Set interruption free output level by knob RF LEVEL: (::)
or by keyboard entry: [AMPLITUDE] .[Rad MHz dBi ( AP X DB )

!
Setting range
X = -20.0 to +6.0 d8

Change reference Tevei: [AMPLITUDE}[X][unit]

Unit = dB8uV, uV¥ or mV, After entering a new reference level, the
pointer 1in is positioned at 0 dB. Alteration of the unit
without entering a numerical value is not possible,

With SPECIAL 15 ON amplitude modulation with limited specifications
also can be set at EMF >0.1 V (RF cutput) or >1 V (RF DIRECT).

Switch off interruption free level range: ( OF 15 )

16 Duplex Desensitisation and Duplex Filter Adjustment

Routine for determining the reduction of receiver sensitivity
caused by the transmitter output power in the duplex channel.

<:> = Sensitivity

i .
(Rx][oN] (1] — (CONBIT] (T6g]~ switch on- [oN][16] = &> = Desensitisation

transmitter ~ in dB

( RX ON 11.CO 168 — switch on — ON 16 P5 )
transmitter

Duplex Filter Adjustment:

[ConniT] [fe7] - T on - M [IE) + <& = TX power displayed on
' analcgue meter

RX-RF level digitally displayed

[ConpIT) [162] - TX on - + &> = X power digitally displayed
: RX-RF level displayed on
analogue meter

Automatic switching-on of the transmitter: see 2-§




17 AF Power

Terminate AF output of the receiver with nominal load.

The 4040 calculates the AF power from the voltage meastred and
the resistance value entered by keyboard.

Select the 100 k& input resistance of the AD/DC Voltmeter (~AC).

[conn1T] (7] [X] (8o} [ON] 7] — <& = AF power in VmA or VA

If dB REL has been selected
Load resistor in O the AF power is displayed in
X = 1...999 dBm (600 &). The unit, however,
shows dB only, The printout,
; however, is correct and

( CO 17 X NO ON 17 P6 ) - shows dBm.

18 Freguency ‘TranSfer

With SPECIAL 18 the frequency set in RX mode is also effective
in TX mode and vice-versa. Duplex offset is taken into account.
In conjunction with TX COUNT (page 3-12) the set can be auto-
matically tuned to the transmitter freguency of the transceiver.

Entry with sihp]ex:

**'@ ' ( ON 18 )

<:> = measured transmitter frequency. For all following TX and
RX measurements the transmitter frequency will be automatically
the reference freauency.

Entry with duplex:
_ |
[conpiT) (351 (] [Rad Mz _ds] [connit] [ie} [ [on] [ag] — <&

7

Duplex cffset + = Transmitter 1in upper band
in MHz. - = " " Tower "
Usual values: '
X = 4.6/9.8/10
| |
( CO 35 X-MH CO 35 + ON 18 )
Switch off cperating mode: ( OF 18 )
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19 Fast RX/TX Switching Over
This cperating mode provides fast switching-over from RX to TX
measurement mode of the 4040 for receipt call measurement if an
external Selective Call Coder/Decoder is used.
The RF output level of the 4040 is fixed to -60 dBm.
The switch-over of the 4040 caused by the ocutput power of the
. transceiver is performed in less than 10 ms.
Procedure:

1. Set frequencies separateley for RX and TX dupiex transceivers

2. Select the [in mode { RX )

3. Feed the call to be transmitted into the EXTMOD socket and set
modutation :

4. [on] 19} ( ON 19 )

5. Release the call. When the transmitter replies, the demodulated
transmitter signal will be available within <10 ms at the MOD
socket or at Bu37 {DC coupled) on the rear panel of the 4040

6. The 4040 has to be prepared by [ON][18] for each measurement

( ON 19 )

Transnitted call —e—1—OEXT MOD
STABILGLK
Receipt call ——t— MO0 4040

Transmit  Receipt

i RO - - Transceiver
Receipt call, 0 Bu3? scejve
BE coupled
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21 External filters, distortion measurement

Up to three external filters (see datasheet, "options and
accessories") may be plugged on top of each other into socket
15 at rear panel. For pin configuration of socket 15 see page
2-6.

These filters are inserted into the low freguency path of the
4040 and allow distortion measurements on frequencies other
than 1 kHz or to suppress specific low freguency ranges. The
below procedure is used to activate the filters:

[cOnDIT] |21 | INo.| |oN]{21] ( CO 21 X NO ON 21 )
Function of command (X}

bt Resets funciion CONDIT-21

Inserts distortion measuring filter (renge 200 to 600 Hz)

Inserts either the 4-kHz bandpass, the 300-Hz highpass or the 500-Hz lowpass filter
Capcels the 300-Hz highpass filter (control lime pin & of socket 15 = "H"

t kHz distortion measurement without built-in 2-kHz highpass

Resetting CONDIT-21 function: 21] ( OF 21 )

Starting again of CONDIT-21 function: [ON][21] ( ON 21 )
Measuring distortion in the range 200 Hz to 600 Hz: Select
external distortion measuring filter and then depress

pushbutton .

If however one filter only is plugged into socket 15 it can

uickly be activated by [Z2i] , respectively deactivated by
. For this X has to be set 0. Distortion measurement

with the external filter, the filter has to be selected first

{ON Z1) followed by the pushbutton {DISTORT:. '

1f two or three filters are plugged into socket 15 following
values for X are to be used to select the individual filters.
Maximum two filters carn be selected at a time.

Note: At first the distortion measuring filter (F1)} is toc be
plugged in when additional filters have to be added.

il
QO For N e O3
L LA I B 2

Two filters 1) Two filters 2 Three filters z)

X Fl F2 x F2 F3 X 1 F2 F3 1}?1 = Distortion measuring filter

2 off on 2 on of £ 2 of f on off F2 = 4-kHz BP or 300-Hz LP or

1 on off 4 off off 1 on off off 500~Hz HP or 300-Hz HP

3 on on 6 off on 3 on on off

4 off off 4 off off of £ 2)?1 = Distortion measuring filter
6 off off on FZ2 = 300-Hz HP
7 on off on F3 = 4-kHz BP or 300~Hz LP or

500+«Hz HP

If the built-in 2-kHz highpass, used for 1-kHz distortion
measurement, is deactivated distortion measuring results

are equivalent to the SINAD results. The distortion measuring
results, however, do not exactly correspond anymore with the
definition of distortion.

To use the control line {(pin 6/socket{BU)15) of eguipment with
a serial number below 1525001, in general the hardware needs
modification. In such case, please contact your nearest
Schlumberger-repair centre for modification.

Master-clear (see 3-2) resets all CONDIT-21 settings (X = 0)
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22 DC Measuring Inputs

Connection of 5 DC measuring inputs to the DC voltmeter of the
4440,

Measuring range 0 to +5 V
Resolution 5 mV
Maximum permissible input +20 V
Selection of input:
|
(ConpiT) [22] X (No.) [TN][Z2] —= &> = bC voltage measured

|

X =3 = pin 16 of Bul5 on the 4040 rear panel
4

..... 3
5 co... 15
6 ..... 2
7 oo, 14 Ground: pins 1, 5, 18

Input commands via desk-top calculator: Fast measurements: "ON4QDC™
Cycle time needed for one single measurement with HP 9825: approx. 25 ms
Input format: wrt722;"M&6Pg"

red722 ;A%

dsp AS

In order to save time the result output is shortened by 10 sbaces.

23 Printout Mode

[f on AUTOTEST only the print command is entered for

the particular measuring step {see p. 4-5), the result is printed
out with unit but without any further comment.

Further printout modes.can be selected with SPECIAL 23:
[ConDTT] (23] [X] (o] [0 [Z3] [PRINT O (Y] (€0 23 X ON 23 )

Printout:

Without comment, ===w--wu--- all resylts
" o, wemmmmmme- if gut of 1imit only

With result field no. P, all results
" B " w9 f cut of Timit only

With Text (see page 4-10) , all results
" n " , if out of limit only

W o WM O

Program will stop at out of limit
Note: no dispiay of X =0

Entry of tolerances: see 3-35
If tolerances are exceeded, >>>> or <<<< is printed beside the
result. ‘
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24 Entering Tolerance Limits

Entry of tolerance 1imits for the results
criterion for the print out mode (see SPECIAL 23).

On AUTOTEST the tolerances must

step.

Entry:

02

2

| | | |
[CORDIT][Z4] LUNTT | IX] [UNTT] [on] [24]

|
<:>= type Lower
of resylt limit

|

|

Upper
Timit

rd

(C024 Y X unit X unit ON 24 )

1 to6 as a

be entered separately for each

The entry is independent of the set operating mode and valid for

the specified unit only. Tolerance comparision is

not possible

if the sign changes. Tolerance entries can be made for the

following results:

1Y | Result Unit by keyboard Unit via IEEEbus
<:> Frequency offset| kHz { KH }
3| AF frequency kHz, Hz ( KH, HZ )
<:> Transm. power W ( Wu )
| RF Tevel Vv, mV, dBuv, dBm ( UV, MV, DU, DM )
<:> Modulation kHz, %, rad ( KH, %u, RA )
& | AF Tevel mV, V (SINAD), dBREL ( MV, Vo, RL )
Distortion % ' { %u ) .
DC voltage mV, V (SINAD) ( MV, Vo ) %
DC current mA (dBREL), A (VOLT/AMP) | ( MA, Auv )
SINAD dB { DB}
AF power mW {DISTCRT), W ( mW, Wo }

Double function keys:

DISTORT SINAD

dBREL ~ VOLT/AMP

mid Y mA

A

* Tolerance 1imits below 1 V have to be entered with my units,
>1 V with the ¥ unit.
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25 RF Preattenuation

With SPECIAL 25 allowance is made for the attenuation of a power
adapter {eg 4911, 250 W, oder no. 103 601) or of a RF probe
(860 108) by the power meter anf the RF level meter.

Allow for preattenuation:

<>

f
[connIT] [25] [ X1 [Rad MHz dB] [on}{25]

dB preattenuation
X =10.1 to 99.9
' J
( €0 25 X DB ON 25 )

Switch off allowance: [orF] [25] ( OF 25 )
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26 0G Disconnect Autorange

[conp1T} [26] [00] [Ro.] ( CO 26 00 NO ON 26

This entry will disconnect the autorange of the AC/DC meter to
avoid any measuring interference caused by range switching. The
momentary amplification setting is frozen. This enables, for
instance, observation of the demodulated transmitter signal
without interruption on socket MOD or on Bul6 on the rear of the
instrument.

After switchover of the signal sources VAC, VDC, etc or of
the measuring modes VOLT/AMP, dBREL, SINAD and DISTORT, the
“Disconnected autorange” function must be reactivated by the
following entry:

foFF] [2e] on] [z ( OF 26 ON 26
Return to autorange: ( OF 26

26 XY Preselect Analog Meter Range

[connit] [26]{%Y] INo.] [oN][26] ( €O 26 XY NO ON 26
This entry avoids the jumping about of the pointer caused by the
autorange, this being an advantage especially in adjustment work.
Preselectable analog meter ranges XY: see next page.

If the measured value is more than the end vaiue of the selected
meter range, the meter will go to full scale, and if it is below
the beginning of the range, the meter goes to 1/10 of full scale.

Return to autorange for analog meter:
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Preselectable ‘Analog Ranges of Indication

Type of measurement Xy Range
A1l measurement modes | 0 O Autorange disconnected
of AC/DC meter (Hold range)
Transmitter power 4 4 0.00 - 0.20 W
; 4 2 0.21 - 2.00 W
4 3 2.01 - 20.0 W
4 4 20,1 - 200 W
4 5 201 - 2000 W by SPECIAL 2B
5 6 2001 - 9999 U
AM demodulation 5 1 The RF input attenuator is held
{automatic gain control off)
See 3-15
ABC & 1 0 - 150 mA
6 2 151 - 1500 mA
& 3 1510 mA ~ 15.0 A
6 4 5.1 - 20.0 A
vbe & 1 0 - 150 my
& 2 151 - 1.50 mv
6 3 1.59 mV - 1,50 V
6 4 15,1 - 50.0 V
DISTORT 6 1 0.0 -~ 15.0 %
6 2 15.1 ~ 100.0 %
MOD, GEN & 1 C.0 - 15.0 mV
6 2 15.1 - 150G mv
& 3 151 mV - 1,50 V
& 4 1.51 - 15.0 V
AC & 1 0.0 -~ 15.0 mv
& 2 15.1 = 150 mV
6 3 151 mV - 1.50 V
6 4 1.5 - 15.0 V
6 5 15.1 ~ 33.3 V
SINAD, dBREL & 1 +86.0 - +66.1 dB
6 2 +66.0 - +46.1 dB
6 3 +46.0 - +26.1 dB
& 4 +26.0 - +6,1 dB
6 & +6.0 - -13.9 dB
6 6 -14.,0 - -33.9 dB
5 7 -34.0 - ~-53.9 dB
& 8 -54.0 - ~73.9 dB
& 9 -74.0 - -93.9 dB
Adjacent channel 7 1 -18 to ~60 dBm See 3-26
power :
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27 External Modulation, see 3-9

28, 29 Control Interface

By SPECIAL 28 and 29 relay functions of the Control Interface can
be called up. There are two groups of relays:

1. 16 relays with two-way contacts.
Connection diagram: Bu19, page 2-9.

When SPECIAL 28 is set, five of these relays are activated
automatically depending on the operating modes RX/TX, squelch
ON/OFF,calling key, transmitter advance time and upper/lower
band. The other relays can be called up seperately. The
automatlcally activated relays can also be switched by entries
via SPECIAL 28, the automatic sction however becomes effective
again when the next change over occurs (not after ON 51).

2. 16 relays with on-off contacts.
Connection diagram: Bul8, page 2-8
These relays can be called up separately or can be used for
BCD code output of channel numbers according to SPECIAL 37.

Set relays:

o BIXHMXERKRE ...[] (CO28 % + X+ .o )
BT T

relay no. 02 to 33, see 2-8 and 2-9
set relay
reset re?ay

Cancelling of all relays set: [CGNDITI-E] {CO28 .)

Switch relays to the operative position: --

Non-operative position: - -

X

+

HoH H

Output of channel number: [ON] [Z8] [ON][28] ( ON 28 ON 29 )
Reset output of channel number: ( OF 29 )

Upon Master-clear (see 3-2) all relay settings set by CONDIT 28
are reset, A1l relays are deactivated.
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31 Selfcheck
Start selfcheck routine: ( ON 31 )

Continue routine after error indication:

If no error is found, LED 31 goes out and the freguency indication
appears in dispilay .

CIf a fault in the 4040 is determined, the unit number in which the
error occurs and the kind of error are indicated in . The
designations used in the display for the interchangeable units are
also printed on the rear panels of the units, e.g. U2 for the
Qutput Unit. If a repair is required it is important to report atl
errors indicated by the selfcheck routine to the service '
department.

The selfcheck may only be performed at freguency settings
< 959.999 MHz.

Immediately after switching on the display may indicate a fault

caused by the warm-up period of the test set not being finished.
External signals or too low load resistances at the front panel

sockets may cause wrong error messages.

With REMOTE control LED 31 goes out only with the next command.
Survey of possible fault indications: see next page.
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Survey of possible faults:

Display @

Fault in:

Faulty:

Err U 1.1

Power Supply 204 (40

Supply voltages

Err U 2.1

Output Unit 230 040

Level control ALC

Err U 3.1

UHF Synthesis 213 040

Oscillator
Divider
Osc. + Div.

Err U 4

80 MHz Spectrum 224 040

Synchronization {Sync)
Spectrum oscillator
Sync + Sp.0sc.
Thermostat
Thermost.
Thermost. + Sp.0sc.
Thermost. + Sp.0sc.

+ Sync
+ Sync

[
-~
-5
oo
Y

#nni\)—a\Jc\ux¢=th>—xu:R)

Decade Synth. 210 040

10 Hz Decade

100 kHz Decade

10 Hz Dec. + 100 kHz Dec. :

Unsync >0.5 sec at 0.40123 MHz
or 1.23456 MHz
or 1.56789 MHz

Unsync >0.5 sec at 0.45100 MHz

Err U 6,

IF Unit 229 040

Counter 10 Hz resolution
i 1 Hz 1

AM Demodulator

M Demodulator

M Demodulator/Deemphasis

Err U 7

Mod Generator 208 040

1 kHz Generator freguency
L L Amplifier
Level BAC
Distortion
Frequency
Amplifier
Level DAC
Distortion

n 1
o H

Variab1e Gen,

Qutput amplifier

Err U11

+ -

_ AF Detector

209 041

RMS Detector

Notchfilter

CCITT filter

Pos. DC peak detector

Neg. " '

AF level control 10+8 bit DAC

Err U?B

. N - . * - * - * . . - » - - - .
ﬁmgm—ac\mbwm—-\omwmmnwmmm.::wmg N

.9

Attenuator 226 040

Att R1st (Bu RF) <Att R1s8(20 dB)
v R1s2 (20 dB) # « "
n Risd t ;E " "
u« Rls6 H “#Eom n

v Rls7 ( 8 dB) > on R}SS{‘JG dB)

or < o R1s3( 4 dB)

v R1s5+3(16+4dB)# « R1s8(20 dB}

Err Ut4.7

RF Detector 229 043

Zero drift

Frr U168,
.2

Adjacent 229 047
Channel Power Meter

1 MHz Oscillator/Adj.Ch.P. Meter
T MHz Oscillator switch




SELECTIVE CALL TEST

32 selection of the Call System

<P
%
[coNDIT) [32] X [No ] ( CO 32 X NO )
I

813 system  The ZVEI1 call system can also be selected
= ZVEI1 by using the "Basic Setting for Selective

IVEI? Call Test" (see 3-45),
CCIR

VDEW
EURO
NATEL

¢
1
2
3
4
5
6

LI | | N 1 I 11

é User system

' For the no. 9 system the user can allocate arbitrary tone frequencies
to the tone numbers by thefollowing entry:

<O ?@ @@ @O @@
{‘c‘cﬁmi“leomw I[kez] D-@T D@ZJT Dm

Tene no. ‘"'J ’ LFrequency Repeat tone A]arm tone -
Frequency Tone no. Entry "+" Entry "¢

Ending of entry e.g. here. Entry
automaticaliy ended with Alarm tone.

(CO329NOGXKH— 1 X KHT UX KAy AXKH)
X {Ending of entry by character X

Frequency allocations {(Hz):

Tone no. ZVEI1 { ZVEI2 | CCIR | VDEW { EURO : NATEL| User
@ 2400 | 2400 1981 | 2280 980 | 1633

1 1060 {1060 1124 370 903 631

2 1160 1 1160 1197 450 833 657

3 1270 11270 1275 1 B5] 767 770

4. 1400 11400 1358 675 707 852

5 01530 11530 1446 825 652 941

& 1670 11670 1540 1 1010 6C1 1040

7 1830 11830 1640 | 1240 554 1 1209

8 2000 12000 | 1747 1 1520 511 1336

9 2200 12200 1860 | 1860 471 1477

10 U "+" 1 2600 1-970 2110 1063 200

1T OA """y 2800 885 | 2400 | | 1153 | 1805

f

U "+" = Repeat tone Rounded up or down according to 1 Hz
A "-" = Alarm tone frequency resolution of the AF generator
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33 Encoder
Select the Call System {see 3-42)

Enter call tones and call tone parameters:

O O O RO
! | i
G ) ) 00 B (0 Bl e

8 tones maximum, Freguency- Tone Pause
g to 9 each offset duration duration
” e Repeat tone 0toz0.,9% 30to999ms Oto 99ms
not o= Alarm tone Error of tone duration and
pause duration: <2 ms

Ending of entry e.g. here, if the
following parameters remain unchanged
(1033 X NO—- X %o X NO-X NO )
X ( Ending of entry by character X ;

The repeat tone is sent automatically when a tone is entered
twice in sequence.

Tone duration extension:

By entering [:] after one of the fIrst four tones the duration of
this tone is extended by ten.

Releasing the tone sequence:

Release ( ON 33 )

[.] Release repeatedly
Release with +0.5 % increasing frequency offset

B t M 0.5 % H 1] u
1 : _ ]
<2> Indication of frequency offset
|

and call system number

When special 33 active no other keys than [+][<) -], or the ones
used to enter RF level and deviation must be touched. Any other
key deactivates special 33, Analogue variation of RF level and
deviation impossible whilst special 33 is active.

By ON 33 relay 05 of the Control Interface (see 2-9) is act1vated
200 ms before the first tone (transmitter advance time).

Set call tone deviation for receiver measurement:
[MOD_VAR] [F¥ AW eM|[value] [W kHz dBm] — Display in <&

Set output Tevel at socket MOD GEN :
[GEN VAR][FM AM &M][vaiue] [mV][MOD] —~— Display in &>




34 ' Decoder
Select the Call System (see 3-42)
Enter the decoder parameters:

@ <P

[CONDIT] @D — X (€O 34 X %u NO )
I |
Dacoder Number of tones
bandwidth  to be recognized
0.1 to 8.9¢%
Set decoder to waiting position: ( ON 34 )

In case of AM demodulation: see 3-1b

The numbers of recognized tones cof the call system selected by
CONDIT 32 are indicated in <> (recognition decoder).

Tones out of bandwidth are not recognized

Tones which are shorter than 0.7 times of the tone duration set
through CCNDIT 33 are not recoanized

At pause durations >200 ms after receiving the first tone the
decoding is interrupted

uw_n

appears at tones not recognized
"A" appears for the alarm tone

"U" appears for the reneat tone in first place

By ON 34 relay 04 of the Control Interface (see 2-~9) is activated
(Calling key)

Various calls can be released from the transceiver by use of
further relays of the Control Interface:

Relays 04 o= (a1 no. 1 |
o -/<’ call no. 2 Pin ?ccupancy: 2-9
l—e—— (a1l no. 3 Setting of the relay; 3-39

During waiting position ON 34 alterations of the measured values
are not registrated.

End waiting position: by depressing any arbitrary key (X))

Entry for indication of the call tone deviation:

ez —< (ON 02 FM M5 P5 )
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32 Receipt Call

Operation:

1. Select the call sytem number: CONDIT 32 ..., page 3-42
2. Set Encoder: CONDIT 33 ..., page 3-43

3. Set Decoder: CONDIT 34 ..., page 3-44
4

. Release a call: [RX][ON][32] ( RX ON 32 P1 )

After releasing the call, the test set switches over to transmitter
measurement mode TX in less than 10 ms. The call tone seguence
received is indicated in <:>

*

Basic Parameters for Selective Call Test

The selective call tesi parameters stored cannot be cancelled by
the reset functions given on page 3-2. They can be changed only by
overwriting-

Depressing and releasing the RESET key while the OFF key is held
produces the following basic setting (not possible over IEEE bus).

ZVED

5 tones .

70 ms tone duration

# ms pause duration

# % freguency offset
User system cancelled




35 ... 37 Channe}l Number

Permits calling up channel frequencies by entering channel
numbers.

The channels can be numbered in ascending or in descending
order. For descending order (channel no. 1 = channel with ‘
highest frequency) [ON] {43 ( ON 44 ) must be set in conjunction

with SPECIALs 35 to 37.
Enter channel pattern:

l !
(conD:T] [35] [X] [Rad MHz dB[CONBIT] (38] (X] (W KAz dBul —

Enter duplex offset. Enter channe}
Not required on spacing
simplex.

OO

| P
—[conn1T] (37} [X] [No ] [x] [Rad Mz ds]

Enter Enter corresponding
charnel no. channel frequency in
X =0...999 the Tower band

( CO 35 X MH CO 36 X KH CO 37 X NO X MH )

Calling up channel frequencies by the channel number:

&

%
|
B

Channe] f»————-~~+

number —

<D ( FRX + NO MH )

channel in upper band Entry not required
" " lower " with simplex

o

Change-over to frequency display: [Rad MHz dB
~ Back tc number display:

The channel numbers called up can be output by the Control
Interface and used for frequency control of the transceiver under

test (see SPECIAL 29, page 3-39),
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39 Concealed SPECIALs

SPECIALs 40 through 47 are not indicated by LEDs on the front
panel. With ON 39 it is possible to determine which of these
SPECIALs 1is activated:

For activated SPECIALs display <:> shows 1, and for non-
activated SPECIALs 0. The SPECIALs are assigned to places 1
through 8:

eg oo1o¢oao-@

Place 12345678

SPECIAL function Page
-L- 47 SAT MOD/DEMOD =m-mcemwennea 3-48
46 AF generator in RX rereme-- 3-48
45 AF generator 1 Hz resolution 3-48
44 Descending channel pattern - 3-46
43 SNR measurement =-wcswasaao 3-48
42 Alter units =---wewu- 3-27/ 3-29
41 Cut-out EMF  =weeemmmccceeas 3-28
40 Shortened measuring times - 3-47
The concealed SPECIALs can be jointly disabled by the following
entry: : _
epit] [1L0]

Termination of display ON 39: [FREQUENCY| [Rad MHz dB]

40 Shortened Measuring Times with Controller

By setting ‘the measuring times of the SPECIALs 04, 06
and 07 can be shortened from approx 2.5 to approx 200 ms.

Example:

10 DIM A$ (100) '

20 QUTPUT 722, "ON 40 ON 08"
30 INPUT 722, A$; DSP AS

40 GO TO 30

50. END

Ending by CUTPUT 722, "X" or by any new command.

Shorter integration time of DC measurements: see 3-34

41 Cut-out EMF, see 3-29

47 Alter units, see 3-27/3-29
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43 SNR Measurement

When is. set, then signal-to-noise ratio of the recesiver
depending on the RF level applied to its input is measured and

dispiayed in {not possible by IEEE488 bus control).

44 Descending Channel Pattern, see 3-46

45 Modulation Generator 1 Hz Resolution (NMT)

If is set (see also SPECIAL 39, page 3-47), frequency
resolution of 1 Hz can be set for the generator MOD VAR up to a

frequency of 4.085 kHz.

Level accuracy and distortion then degrade slightly above 3 kHz.

46 AF Generator in RX mode

By ON 46 level and frequency of the generator MOD VAR can
also be set in RX mode.

47 SAT MOD/DEMOD (NMT/AMPS/TACS)

serves for measuring the ratic of the SAT modulation
to the transceiver/SAT modulilation from the transceiver. The dBREL

operating mode is set by the routine.

?easurﬁment of the modulation level by external filter on Buib
ON 21).
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48 Blanking transients of radio transmitter

From software 5.18 onwards, Special ON 48 works in a different
way. CONDITICN 48 now requires two entries: Tl and T2.

[CONDIT] [48] [XXX] [Nol [YYY] [No]

XXX -> T1 Range of entries: 0 to 9299 ms
¥YY -> T2 Range of entries: 0 to 8999 ms

Depending on Special ON 02 (modulation peak storage), the
following test operations can be carried out:

ON 02 not activated

STABILOCK 4040 triggers as soon as RF input power is > 50 mW.
It then waits for a delay of Tl. During Tl the duplex sguelch
is closed; no signal appears on the MOD socket.

After Tl the duplex squelch is opened for the duration T2;
the demodulated received signal is output on the MOD socket.
After T2 the duplex sguelch closes again.

Application example:
Blanking transmitter turn-on peaks in measurements with Radio
Code Analyzer 4922/4923.

ON (02 activated

STABILOCK 4040 triggers as soon as RF input power is > 50 mW.
It then waits for a delay of Tl. During T1 the duplex sqguelch
is closed; no signal appears on the MOD socket.

After T1 the peak-responding rectifier is discharged and the
duplex squelch opens.

During T2 the modulation is measured and the peak value is
displayed. The peak modulation value can also be output on
P5,

The duplex squelch remains open after T2.

Application example:
Measuring peak deviation of a certain tone in a call-tone
seguence.




51 Preventing automatic switching of relays 2,3,4 and 5

94

From software 5.20/5.21 onwards {not with SSB option) it is possible to
prevent automatic switching of relays 2,3,4, and 5.

[ON] [51] Automatic switching of relays 2,3,4 (ON 313
and 5 is prevented, the relays can be

activated by SPECIAL 28 and remain set
after the next switchover operation toco.

[OFF] [351)] Automatic switching is activated again.

Disable squelch on duplex stage

From software 5.14/5.15 onwards the squeich on the duplex stage of
STABILOCK 4040 can be disabled. The requirement for this is a duplex stage

‘with a squelch switching line. A duplex stage of this kind can be

recognized either by a sticker with index "AB" or by the fact that its
serial number is 2 01%6000.

[ONT [94] Squelch is inactive. Demodulation signal {ON 94)
is connected through regardless of
RF input level.

[OFF} [94] Squeich-is active. Demodulaticn signal {CF 84)
is blocked if RF input level is very low.

Every time the Communication Test Set is powered on and after RESET the
SPECIAL is OFF 94 (ie the sguelch is active). It is not possible to
indicate the status of the sgquelch, so in cases of doubt the only sclution
is to call up the SPECIAL with ON or COFF 64,
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AUTOTEST

INTRODUCTION

If the STABILOCK 4040 includes the option "memory card
interface”, the radio communication test set can load and
run any user-written test programs. Thus, for example,
complete automatic acceptance tests for radios can be
performed. The test results can be printed ocut on a
printer with IEEE-488 bus interface (IEEE connector is
socket 20, see page 2-10).

The AUTOTEST control panel of the radic communicatiocon test
set is used to write, edit (correct) and run the test
programs. Every newly written program is retained
initially only in the non voiatile RAM of the 4040. Thus
it can then be properly tested before it is finally stored
on a memcry card.

If a test program is stored in the RAM of the radio
communication test set after being reloaded, it can be
started, modified, extended or overwritten. Once a test
program is stored in the RAM, it remains stored there even
after switching off the 4040. After switching on again it
can be started without relcading from a memory card. Only
a Total-CLEAR (see page 3-2) erases the RAM.

If a test program must control the radio under test as
well as settings con the radio communication test set, the
opticn "control interface” {see data sheet) is reguired.
In conjunction with AUTQOTEST, all settings like
transmitter on/off, squelch on/off or channel selection
are then controllied by the radic test set. This guarantees
fully automatic measurements in shortest possible time.




MEMORY CARD

A memory card ccntaing 32 KByte RAM. This memory capacity
can store up to eight "files", each file can perform up to
50 setting steps. One test program requires at least one
file. If however a test program contains moere than 50
steps, up to eight files can be linked.

Input slot for memory card

The input slot for the memory card on the 4040 is below
the AUTOTEST control panel. Push the card into the slot in
the arrow direction with the side marked TOP facing
upwards until the stop is reached. Incorrect insertion of
the memory card is prevented mechanically.

Battery life

The memory cards carry a battery, which guarantees the
storage of the test programs over several years. The
"expiry date"” of the battery is printed on the memory
card. We recommend to transfer the test programs to a
"new" memory card before this date is reached.

Formatting

New memory cards must be formatted before they can store
data.

Step by step procedure:

1. insert memory card into the slot

2. {EDIT|{oN]||END ] (ON = ON key in SPECIAL field)

The formatting takes approx. 20 seconds. During this time
the AUTOTEST display reads: A - « -

The formatting is completed when the display goes off.
During formatting, bit patterns are written in and read
out of all memory cells. If the write and read values are
not identical (memory error), the display reads ERRD.




By formatting used memory cards, all data of files which
are not write protected -~ is erased.

How to set WRITE PROTECT and ERASE DATA

Individual files can be write protected, to avoid
unwanted overwrite, erasure or alteration of a test
program.

[ONiI9iJ1Xl | set write protection for file X

loFFilo1lix] clear write protect for file X

X = file number (1...8)

If a file is write protected, it also cannot be erased
by formatting. Complete erasure of a memory card is
therefore only possible when no file has been write
protected.

File status {directorv)

This command lists all allocated file numbers in the 8

digit display FREQ. A decimal point indicates all write
protected file numbers. Free files are identified by the
LU sign.

For example:
FREQ. display reads: - - 3 4 5.-7.=
free files: 1, 2, 6 and 8

allocated files: 3, 4, 5 and 7
write protected files: 5 and 7

Caution: To avoid data loss on the memory card the card
must not be plugged in when switching on or switching
loff the test set. It is sufficient to pull back the
card approx. 1 cm in order to disconnect the card from
the reading/writing device of the test set.
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AUTOTEST DISPLAY

The called up file number and the number of the actual
step are displaved on the AUTOTEST display. Additional
informations about the actual step are displavyed in coded

form:

file number step number

0 = RAM 1...580

1...8 = memory card—l

Lo L

The dash signifies The decimal point indicates
that the displayed step that the displaved step
is allocated, If the dash is contains a print command.
missing, the step is not
allocated.

‘———— This decimal point
marks a JBREL step
fset reference level)
Additional steps are
reguired for the
relative measurements.

This decimal point
indicates that this step

contains a SPECIAL routine.

Error messages on the display:

ERR1 = no memory card inserted
ERR2 write protected
ERR3 = no preamble, for example memory card not formatted

ERRE4 = file not allocated

ERRE = error in stored data .
ERR6 = error in test bit pattern
ERR7 = file not found

ERR8 = file number > 8 : .
ERRS = chec¢ksum erroxr {file allocated by radiocode
analyzer 4922)

The messages ERRS to ERR7 indicate a faulty memory card.




WRITING A PROGRAM

Step by step procedure

1. [0]  file number O (RAM)

and step number 01 are displayed

2. Make settings (for step 01) on the 4040 as usual

Basic settings: RX/TX, freguency, modulation,
ilevel etc.

 SPECIALs: only one of the following routines
is permitted for each step:
01, 04, 05, ©C6, 07, 11, 12, 13, 14, 1i6, 19.

In addition, the operating modes
02, 03, 08, 09, 15, 17, 18 ang 21 to 29
can be set.

Condition settings of the SPECIALs remain valid
for a complete file. Therefore, it is not possible
to alter the condition setting of the SPECIALs
within a file. Exepted from this restriction are
the conditions 09, 22, 23, 24 and 28

Print command: If the measurement result of the
actual step is to be printed ocut, the print command

is réquired. Y = 1...6; number of display
{result field) which presents the measurement
result. '

Only one print command is permitted per step.

A print command or a wait (see page 3-26)
must be set for each step if the program has to
run automatically.

W
1
1
|
v

(next step)
4. Perform settings for step 2

(next step) and so on

|91}
|
LN
L

A4

X. | END {program end)




The finished program is now retained in the 4040 RAM. The
following command saves it onto a memory card:

eo57) [0 (I (3 (B

X = 1...8; file number on the memory card. The file must
not be write protected. If the selected file number is
already allccated, the new program overwrites the old one.

How to link files

If a program takes more than 5C steps, il.e. more than one
file, the next file must be called up at the end of file
(last step by ON 99). Input the following command along
with the last step:

Program repetition

If a program is to be repeated automatically, for example
in a continuous test, input the following command at
program end aleong with the last step:

[on] [e8]

The program will then be continuously repeated until the
END key is pressed. '

CHANNEL FREQUENCY CHANGE

The command ON S0 suppresses the set channel freguency or
channel number. In addition, the command provides the
input of the actual channel freguency or channel number
before program start. Thus, the program can remain
unchanged and yet still be used for different channels:

[on] [90] [FrEQUENCY] [value ]| Rad MHz dB |[RUN] (frequency)

lon] [s0! | FrREQUENCY | |value| [+/-] [No.| [RUN] (chiar.mel)

(The channel frequency or channel number stored
in the program is wvalid again). :




RUN OF TEST PROGRAMS

Step by step procedure

1.

Insert memory card with the desired program into the
card siot (not necessary if the program is already in
the RAM}.

X = desired file number; the file is loaded into
the RAM. The AUTOTEST display shows file number
X and step number 01,

If the program is already in the RaM: X = 0

The program is now automatically performed if print
commands or waits are set. If not, every.

step must be called up individually. To do this,
press the correspcnding key (STEP) on the

AUTOTEST control panel. '

In automatic run, if the printout mode 9 is set the
program stops every time the set limit is exceedsd.
(see page 3-3?), The program run 1is resumed once
the STEP key peointing to the right is pressed.

4. The AUTOTEST display is dimmed at program end.




FILE HANDLING

Erase file

Er|alalEs

¥ = 1...8; number of file to be erased.

Copy file

If large parts of existing programs are to be inserted in
a new program, it is advantageous to copy file contents.
The original file contents remain thereby unchanged.

5] (1) (0 (31 ()

X = number of original file; Y = number of new file.
The new file must not be write protected.

If the original and new files are not on the same memory
card, the RAM (file 0) must be used as temporary memory:

1. Insert memory card with the ¢riginal file iﬁto the card
slot.

. B EEEED] (e x --> ram

3. Insert formatted memory card which is to receive the
copy into the card slot.

a. [eoit][o][-] [¥][Enp] (raM --> file ¥).

Every attempt to overwrite a write protected file causes
the LED "WRITE PROTECTED" on the AUTOTEST control panel to
iight up. Change the memory card or find another file
which is not write protected by calling up the file
directory.




Copying memory cards

Only single files can be copied without external computer.
This means that the memory cards have to be exchanged
after every file transfer, as previously described.

If your computer has an IEEE bus interface, all files of a

card can be lcoaded into the computer and then copied onto
a new formatted memory card.

EDITING STORED PROGRAMS

Overwrite step setting

1. [LEARN|[x][--=>] or

X = file number. Press the appropriate key until the
number of the desired step is displayed.

2. Change the settings on the 4040.

3. | END

Insert step

1. [LEarn] [x][===>] or [<===]"

X = file number. Press the appropriate key until the
number preceding the desired step is displayed.

2. [EpiT]|[<---] (corresponds to [EDIT|[INS STEP|)

3. Carry out the settings of the additional step.

4. | END

The step numbers preceding the insertion are automatically
increased by one. A beep indicates when the maximum step
number (50} is exceeded.




Erase step

1. [zEARN][X][--->] or

X = file number. Press the appropriate key until the
number of the desired step is displaved.

2, [EpIT][--->] (corresponds to DEL STEP )

3. JEND

The step numbers above the erased step are automatically
decreased by one.

PROGRAM FPRINTOUT

[LEARN|[%]| [EDIT]||PRINT] (printout of a complete file)

L

X = 1...8; file number.

LEDIT]IPRINTJ - (printout during programming)

TEXT INPUT

If the testsheet is to be supplemented with explanatory
text, the option STABITEXTER is required (order number:
248 081). This keyboard for text input is connected to
socket 18 (control interface). ' .

The AUTOTEST display functions as a character counter
during text input. Max. 20 characters per line are
permitted, the remaining number of characters is
displaved. The text is always justified left in the
testsheet. Each text line and empty line takes one step in
the program. '




Procedure for Text Entry:

STARITEXTER STABILOCK
Set the TALK ONLY mode on
the address switch (5-2}
Switch on: File and step number display:

— LED Vights up

[LEARN][0] —=~ e.g.: |0 - 0 1

Headlines, text only:

Display counts characters:

START| = = = = = = = - END - =20
Print command, next step:
[PRINTO [ ][=>]— 10 -02

Empty line: Print command, next step:

[ START] [Space bar|[END|

[PRINT O[] [ D] — e' - 03

Perform all seftings for the
program step

Accompanying text:
START

Test printout without storing:

#
|SHIFT] 3
Repeat entry if error:

RESET]

Store text:

- W e e wu e mm we om e

T

Display counts characters:
-=-248

H

File and step number display

Printout mode:

TconDiT (23] [XI[me.Jfon}(e3]

X
X

4: prints text and result
5: prints text and resuit
if out of limit only

Print command, next step:

(PrRINT oV [ED]— |0 -0 4

P=1...6

and so on

Switch off:

OFF | —= LED off

Print out program Visting: [LEARN]{X][EDIT][PRINT ©

s
X = file number 0...9

Print out listing during programming: [EDIT][PRINT O]

Exampie: see next page




Example of a Test Record

TEST CERTIFICATE:
FOR MCRILE RADIO: ...

AL TRENEM.MERS. @

FREGUENCY : 1de. 24781 M2
CHANNEL OFFSET: - WE2Y EMI
MIECRO.SENSITIVITY: 75.8 MV
DISTORTION 1 KHI: 1.2 %
MED. LINEARITY:
QLI585 WiHZx - 2.0 DB
0,20 FHIx - i.4 DE
Qa0 HHZ: ' - .2 DR
1,0 HHZ: L B
1,25 KHI: - -1 DR
2,7 EHZ: - i.2 DE
Z,0 EHIs - 2.% DR
&0 KHZ: - 25.5 Db

VOLTAGE SURFLY: - 7.14 W
CURRENT CONES. = - TIE HMA

Program Listing:

O-01 0 _ TEST CERTIFICATE:
Cree(3l P ' FOR MUBILE RADIO:...
O-035%  F, e e e e e e e
O—0d =, &, TRANSM. MEAS. &

O0—-05  Fl/4 S&E OO0/ QL0000 FREGUENCY:

O-06  P2/4 TE QOO0 0.000 CHARNNEL OFFEET:
O=-07  Pé&/s4 BO1 ON Thr 0000 7 0,000 MIDRO.SENSITIVITY:
D08 P&/ aaEE QU800 /4 1.000 DISTORTION 1 KHMI:

R S FMOD.LINEARITY:

&

O-—10 DRER

=11 Fb&/4 L& 1.000 4 0,100 0,15 KHI:
O—-12 P64 & 1,000 / 0,100 0,30 KHI:
O—13  F&/4 T&F 1,000 /7 0,100 .40 KHZI
0—-14 &/4 L&EF 1L000 /7 00100 1.0 EHZ:
CO-15 F&/4 whE L.000 /0,100 1,25 mHZ:
O-185 F&/4 Tl 1,000/ 0,100 2,7 MHI:
O-17 F&i4 TEE 1,000/ 0.100 T, KHIZ:
0-18 F&/4 TEF 1,000/ 0.100 &,.0 EHZ:

O~19 P e e e e e
Qw20 &g G, 000 /7 0,000 VL TAGE SUFFLY:
(3 B&L/a Q.000 / 0,000 CURRENT CONS.

oo

File number

Step number -—
Resull display no,
Printout mode
SPECIAL

Hin, tolerance —
Max, tolerance —
Text



IEEE 488 Bus

GENERAL DATA

In STABILOCK 4040 the remote-control interface is implemented
in the form of an IEEE 488 interface. The connector (Bu20 on
the rear of the instrument} is 24-way. '

A1l the functions of the interface are handled by the Motorola
module M68488 in combination with preconnected data drivers,
Available functions: AH1, SH1, L2, T1, SRt, RL1, DC1.

If the GPIB .1is activated by the conirol processor, the REMOTE
display on the 4040 lights up and all front panel control
elements are inoperable, The numerical and mode displays remain
in gperation. :

For some of the measuring seguences the measuring times can be
shortened considerably {see SPECIAL 40, page 3-47).

The 4040 is operated with the IEEE 488 Bus by using 2-letter codes
which are extremely easy to learn since they are closely related
to the clear text used on the front panel of the 4040. The code
letters are underscored on the front panel. o
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ADDRESS SWITCH

The bus address of the STABILOCK 4040 is set at a dip switch on
the [EEE 488 Interface 236 040 on the rear panel of the unit using
the code table on page 5-3.

Address switch:

Shown:
- . Switch itd
1 — =[] for addiiiétéé’”s
A 2 — Infel] (setting ex Works)
i e LOS
R g — | &[]8]
16 — @) o
Send E07 —— |oy[(1®} | —— Without EOI
Talk only ——— |NI®|—— Talk and listen
CR ~— {0 I8 | —— CR/LF as delimiter
1 ?
o i
ON OFF

The bus address set can be diép]ayed in field <:> by entering
[On] {64] .

Example with address 22: [5.04 - — A22]

The reading is by 64 higher as the set address, if the TALK ONLY
mode is switched on. In ‘the example above the reading would
be A86. ‘

Switch off address display with the RESET key.

Further functions cof the address switch:

Switch 6: printout with or without sending EOI

Switch 7: for setting the TALK ONLY mode of the STABILOCK 4040.
The TALK ONLY mode has to be switched off, if the 4040 works in
conjunction with a controller. '

Switch 8: determines if CR/LF or CR (for instance Commondore) is
used as delimiter of the print strings.
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Address Coding

w i G 1
%%&mw O~ NOITWONDDO v N 0O~
E - - o < W oo
BEwiw| 0000000 rrr Y irr s raaalId8qRTRS
b o) S
<3z 0~
—
ny
588 |l o
.m”w g BT HFO R - - —~ O - NOMYT DO~ ® s s A
a £
<5
B
n @
St
Q
X O 5 ‘
S5 5 BCBODWLUIL~-"XY ISZO0ACXTORID>TX>N— ~m—(
- :
£
— OCrOr OO0 rOr OO0 rOQrOvrOrOr-rOrOrOyO-—C0O
% od 00110011.00110011001100110011:001.
=g
3 = s
= 5= . .
D a Glm DO OO0~ v~ v~ OO0 r =~~~ OO0 ™ r=irOOOO ™ v +
3 I .
ne |z
Qo ¥’
S
T o
28 THOO0OO0O0C0O00Or vy eer 00000000 rmirmerr -
¥ OO0 OO0 ODOO0OOOO0O 1 1 v | v v = y y= oy




IEEE-488 BUS COMMANDS FOR THE STABILOCK 4040

Mode selection

The GPIB can be used to perform all of the possible mode and
numerical settings available on the front panel of the STABILOCK
4040, the AUTC operating mode excepted,

The commands for setting modes consist of one or more code designa-
tions each of 2 letters (see front panel). Numerical values are
entered together with the related function and unit of measure.

Examples: Bus Command
Preparing frequency deviation measurement (TX) MM KH or alse FM
Display of positive modulation peak - PO

Retrieving frequency deviation measurement M5 P5

Freguency setting (RX) FR 151.65 MH
Fregquency deviation setting MM 2.8 KH
Retrieving frequency setting P1

General Commands

g . Bus
Signification ~ Command
Request to the STABILOCK 4040 to perform the MY
measurement. Display of the measured value in

|field <§> = 1...6. The execution of measurements
called up is confirmed by the MEASUREMENT lamp
in the SPECIAL field lighting up.
Wait for transmitter power >50 mW , TR
before any measurements (see 5-7)
Retrieving measured values or existing settings Py
on 4040
Request for cyclical measurements without MA

transfering the measured values to the
controlier

End cyclical measurement. End selective call test Xu

Examination of the bit pattern test inputs P
{{see 2-8) and result presentation e.g.

ct11100601

bit 8§~/ M bit 1
Reset 4040 to lecal mode. : LC
For controllers without a direct 1oca1 command
Total Reset (see 3-2) via IEEE bus _ CL
The 4040 gives x times an acoustic signal PPx
Command starts specials 11,12,13,14 repeatedly RP

up to 3 times if no measuring result has been
found (helpful in combination with AUTORUN of
4922). RP is to be set every time again when

repeat function desired,

k

v = space
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Bus Commands for Transmiiter Measurements

43840 Settings and
Calling up Measuring Results

Bus Command
{v = space)

Cperating mode AUTO
(automatic RX/TX selection)

not via bus

TRANSMITTER MEASUREMENT

TX (1x for all following
transmitter measurements)

Transmitter output:

Average power AV
Envelope peak power PK
Call up result M4 P4
From 5.04 also with RX mode,
erase result AP
Transmitter frequency:
Set nominal frequency FR DATA MH
Call up frequency offset M2 P2
Measure and call up
transmitter frequency Mt P1

Output of Mcdulation Generators:
Set frequency 30 Hz...30 kHz
Set output level (mV)
Switch on 1 kHz Generator
Set output level
Switch on EXT MOD input
Set EXT MOD
Switch off generators

GR ON MF DATA KH or HZ
MM DATA MY

GK ON

MM DATA MV

GX ON :

ON 27 MM DATA MV

GR OF, GK OF, GX OF

Moduiation measurement:

Switch off modulation
Call up residual modulation

FM MM KH or FM
AM MM o4, " AM
M MM RA " PM
Positive modulation PO
Negative modulation NE

Average modulation PE

Call up result M5 PS5
Measure and call up

modulation distortion MO DI M6 P6
Relative residual modulation:

Set useful reference modulation MO RL

. GR OF or GK OF

Again via RF socket

{CCITT) CC ON M5 PH
Transmitter measurement
via RF DIRECT socket DR ON

DR OF




Bus Commands for Receiver Measurements and DC Measurements

4040 Settings and
Calling up Measuring Results

Bus Commands
u = space

RECEIVER MEASUREMENT

RX {1x for all following
receiver measurements)

Set frequency

Set frequency by the channe]l

number {see SPECIAL 35...37)
Set frequency offset

FR DATA MH

FR DATA {+/~) NO
FR +/- DATA KH

RF output level:
Set EMF in uV

n Hl mv
il Hn H dBuV
Set intoc 50 (O voltage in pV
H LH [H 13 1] mv
n it 11 H [H dBuV

Set output power in dBm
Switch off output tevel
Switch on again

Call up set value

EM AP DATA UV

Modulation: :
Set mod. frequency 30 Hz...30kHz
Set FM
i AM
EH @M )
Switch on 1t kHz Mod. Generdto
Set modulation
Switch on EXT MOD
Set EXT MOD
Call up set value

_Switch off Mod. Generators

1] MV
[H F 11 DU
I N Hi L] UV
1 ] i MV
il 113 1 DU
H 1 1) DM
LE OF

LE ON

P4

MR.ON MF DATA KH or HZ
MM DATA KH

1] 1] %U )

it (1 RA

MK ON

as for 30 Hz...30 kHz

MX ON '

ON 27 MM DATA KH, %uv or RA
P5

MR OF, MK OF, MX OF

AF Voltmeter:

Measure AF level from receiver
" distortion

Measure mod. frequency response:
Reference level (fmod 1 kHz)
Relative measurement

Set SINAD display mode

independent of RX/TX
AC VA
AC DI

AC VA RL
MF DATA (mod. frequ.) KH
AC SI

Set CCITT weighting CC ON, CC OF
Call up result M6 P6
AF freguency measurement M3 P3
DC Measurement:
DC voltage 'h)
DC current AD
Call up result M6 P6
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Special routines

The IEEE-bus commands to cperate the specials (mentioned in
brackets) are described in the front-panel operation
instruction starting on page 3-20.

Trigger function at singie measurements

Input TR delays the selected single measurement until the
TX power has raised from 0 W to >50 mW. If the power does
not drop below 50 mW before raising up, single measurements
will not be triggered. TR can be used together with any
measurement, like for example an RMS measurement. :

If no trigger occurs, the waiting position can be left by
the time-out of the computer using the IEEE command

LOCAL 4040. The command has to be delimited by two

fi11 characters (e.g. "SPC" or " ") or by CR/LF.

Power measurement for instance:

wrt722,"TRM4  P4" (bus blocked until power is >50 mW),
or

wrt722 ,"TRMA"CR/LF
wrt722,"P4" (bus free until power exceeds 50 mW)

Modulation-peak hold

In remote mode the peak detector is discharged by any set
M5 command, if ON0OZ has been selected before. :
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Service Request

The commands below can be used to determine the operating conditions
in which STABILOCK 4040 should send SRG:

[ON] (23] [X]

X
X
X

non n

Y SRG at end of measurement
2 SRQ with selfcheck errcor message
3 SRG if synthesizer not synchronous

{ ON 49 X )

Combination of several operating conditions by addition, for example

SRQ at end of a measurement and with selfcheck message: X = 3

Resetting the SRQ function:

[OFF ] (23]

Output Format

Output format of STABILOCK 4040 with IEEE 488 bus

String length: 24 characters + CR LF

Format:

Position

( OF 49 )

Tz 3T 5 6 7 8] s[0u] 2|5 w1517 8|15 20] 2 22]23] 2] 25] 2]

10 spaces for
perforation*

Measured value
Right-justified

Filling up with
spaces, e.g.:

unit

. fied

o | Left- .
Maximum 9 positions = | Justi-

wn

od

CR/LE

viuvwuuvuvue vwewowujt 23,25 00 0juv viM H Z
U v v v vy v au vl v vy v u U 3uu b
UuwbUuuwu vuvuluuvueu 17 2 71y iW v v
A
r~— "
* Not applicable in combination 2 spaces or  *
ON40 + DC (fast DC measurement) if RF level + Uin

is selected




TRANSIENT RECORDER

From software version 5.12 onwards STABILOCK 4040 in conjunction with an
IXEE-bus controllier offers the extra feature "Transient recorder®™. Thus
the Communication Test Set is able to sample any low-frequency signal, to
store the samples in RAM (transient memory) and to output them for further
processing to a computer. In this way it is possible, for example, to
produce a graphic display of the transient response of & transmitter

stage.

Technical data

Sampling rate: maximoem 100 ps + 1 us
minimom 1000 ps 2 1 ws
Resolution: 8 bits (236 guantizing steps) + sign
Transient memory: 2 Kbytes {2048 samples)
Recording duration:  minimum approx. 205 ms

maximum approx. 2.05 s

Gain: x1l, x5, x 5¢
Trigger: 250 mv
Signal feed-in
Test signal: The input for the signal to be sampled is the

Vdc sockets on the front panel.

Trigper signal: The input for the trigger signal is socket 15,

pin 2 (rear panel). If the voltage level here
alters by at least 250 mV, the transient recorder
starts to sample the test signal at the same time.
Permissible vecltage level on socket 153, pin 2:

0 to 5 V.

IEEE control commands

There are five IEEE commands for controlling the transient recorder:

ﬂTMH

HTR“

ﬂTPn

!‘!Tn“

!?'Snﬂ

Starts the sampling of the test signal and the recording of the
samples. :

Declares the trigger condition for Bu 15/pin 2, ie the program
is not started or continued until the voltage on this socket
alters by at least 250 mV..

_ Produces output of the 2048 stored samples to the computer.

The samples are 3-digit with sign (range of wvalues: =000
to #255). Terminating character = CR/LF.

Extends the maximum sampling rate (100 us} by neil0 us
(n = C to 9).

Sets the gain for the test signal in the DC branch:

$1 = x 1 ‘

$2 = x 5

8§83 = x 50




Program example

dim T$[8200] Dimensioning of output string

wrt 722,"T4" Sampling rate = 500 ps
wrt 722,"TR TM TB" Wait for trigger pulse, record and output
red 722,T$% Read output string

Applications

Below four elementary applications for the transient recorder are outlined
schematically. The printouts shown next to the test setups are the result
of graphic evaluation of the samples.

Transient response of transmit frequency

The test signal is the transmit signal demodulated by the Communication
Test Set; the trigger signal in the test setup shown is derived from the
transmit key, but it can also be obtained from Radiocode Analyzer 4922 for’
testing cellular radios after a command for changing channel.

i [— T T
3
, .
i I L]
Bui$ 3
Pinz - = :m : =
e —— - me
pC-INpUT] = L
N N M o o —
E _§ .
-—
RE |MOD ] : i 2 ‘
0 Oile ¢ o I - ' Q- 16 3B L. 4B . Bs 18]
A 3
Trigger DEMOD Signal
A
RF Signal |

I ‘Radto
s

Send

After a dead time of barely 36 ms (transmitter buiidup) the deviation of the carrier frequency Tirst
increases to three times the standard offset, which is reached after approx. 68 ms.

5-10




Delay and increase in transmitting power

Take the test signal from the RF power probe at testpoint M3 on board
461 378 (AF decoder) and apply it to Bu 15, eg the vacant pin 11. Take the
trigger signal from the transmit key or Radiocode Analyzer 49%22.

L ]
—
Buls
Pind = = - EE - - !
prermred -
Do INPUT| W — i
[ RN ] e o ™
]
-
oo ||| —
6 0jo o o " - e 13 32 48 g4 1o
mEec
Signal from
PWR measurement head
&
4 RF Signal
Erigg. e
{
i: Radio
Send

After & dead time of approx. 33 ms the transmitter reaches its nominal power at approx. 52 ms. The
increase from 10% o 90% nominal power lasts approx. & ms.

Transmitter buildup in calling systems

The test signal is the transmit signal demodulated by the Communication
Test Set; the trigger signal is taken from the transmit key.

L | B
Buls
Pinz o . -
o W BN | e | ]
DC Inpyy| W= m
- o o o o L
—
-
RF |®0D D - g
A o] +] ? o © Iy .
Triggexr |DEMOD Signal
A
RF $ignal

[ Radio
]

Send

After the transmit key is pressed, it takes 40 ms for the transmitter to issue the call signal. The
transmitter buildup in this case is the dead time plus the call delay after applying the power,
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Squelch delay

The test signal is the AF output signal of the radio set; this time
triggering is not with the TR command via socket Bu 15, but direct by
infliuencing the RF cutput level of the 4040. For this the RF level must be
set beforehand so that it is 10 dB above the switching point of the
squelch. By calling up the Special ON15, with -20 4B attenuation of the
RF signal, the switching point of the squelch is initially underrun. The
trigger instant is when the the RF attenuation is cut out with OF153 and
the switching point of the squelch is thus again exceeded. The following
program example implements this: '

wrt 722,"ON15-ZGDB“
walit 500
wrt 722'0F15 TM"

[ N—
——
| |
- - w iy
- L
™
DC Input -l
= = . o o -
e
- Pt
: ! i —=
0 s} o Q0 g [ o.
Y
RF Sigr
$ignal '
Radia
AY Sigmal

As soon as the trigger condition is fulfilled (switching point of squelch exceeded}, the radio set
tested here reguires 80 ms until the wanted signal appears on the AF output.

Program listing for graphic evaluation

The following pages show the listing of a program that controls the
transient recorder and at the same time handles graphic evaluation of the
samples. The program (Rocky Mountain BASIC) can run on EP computers of
series 200 and 300 and prompts all entries interactively from the user,

512




15 Mar 13815 19:35:57

1820 |===momsscsome=rossrsooccoo=oEsoooERRCSoCCSEZESCCoooEEmSssssso—————o=meER
1212 1AUFGABE : Transient~recorder 4849
1920 IDISKETTE :

1830 IFILE © t Transier_E

1948 1AUTOR i G.Mayrhofer

185@ (DATUM i 28.2.88

1960 VERSION P1.e0

1970  ICOPYRIGHT @ SCHLUMBERGER TECHNOLGEIES MUNICH

1980 Is===crrassscscsssssssssss oo w N S N X SR P R N NSRS S ERESSS=oo===========
1080 !

1198

111¢ GOSUB Dim

1120 GOSUB Clear 404¢

1138 GOSUB Input

1140  GOSUB Grafik

1150  BOSUE Bas_4048

116€@ GOSUB Bain

1178 E0SUB Transient

1189 GOSUBR Print_ocut

reg ¢ _
1288  IF fgeinS="y" OB Again®="Y" THEN
1219 G070 1130

1220 ELSE

1238 PRINT "End"
124G END IF

1256 ¢

12E@  STOF

1278

1288 ¢

1298  IProgramm_leve ]l me s o o e —————— e
1388 |

Y310 Dimy

1328 DIM Rs[81841
1320 DIM Asli@]
124@ RETURN

1258 - 1 '
1368€ Llear_4040: !
127¢ CLEAR 722
1380 WAIT 2

12898 RETURN

1428 ¢

1412 IProgramm _level l=—m— oo oo e
1429 1

1428 !

1443 Input:l

145G EGCLEAR

1460 PRINT CHR®(II)

1472 INPUT "Please enter rsecording time {(max 2068 msec)",Input
1488 IF Input»Z280 THEN 1470

1488 INPUT "powermessurement y/n 7" ,Input®

166@  IF Input®="y" OR Input$="Y" THEN Pouers=]

1818 IF Inputs="n" OR InputS="N" THEN Power={

1528 RETURN

"

1S30 i
1540 1 -

S50 Eas_4040:! _

1560 QUTPUT 722:"TX UD® | Uolimeter




157¢ R
1580
1538 6
1508
1619 R
162e
1638
1640 T
1658
1668
16870
1E88
210
1728
1718
1720
1738
1742 R
{758
1768
1779
1788
730

85
cord

B i D T T T S S

o) P — Do 0 -] BY
LS R S CN I I o I B s I e

3OO0 o 0 Ul o0 M o Y o

ui
=3

n
<1 7
26

1480
1330
2000
2010
2020
2030
2040
2050
2080
2078
2280
2090
2100
2110
2120
2139
2140
2150

- DRAW Resolution,~-7

ETURN

i

ain: i

QUTPUT 722;"S3" ! Gain ixB@=0831+%5=82{+{=511
ETURN

f

!

ransient:i

i

PRINT TABXY{(2 ,4);CHRI{I13D);"WAITING FOR TRIGGER";CHRI( 128}
QUTPUT 722:°TR THM TP*

PRINT TABXY(2,4):CHRB(128):" "
ENTER 7Z2Z:R$

;

SUTPUT 722¢"AC UD" | Dummy

LOCARL 722

!

ETURN

PRINT TABXY(Q,1);CHRSOIZE " SCHLUMBERGER TECHNOLOGIES

er STABILOCK 4@4@ "SCHRE(1ZE)
LINE TYPE 1
Resolution=Input+i@

VIEWRORT 0,400 ,25 89

HINDOW 0 ,Resolution,-320,255%
SRAPHICS ON

GCLEAR

|

MOVE B,255

CRAW Resolution , Zth

MOVE @ ,-285

o

5
MOSIE @A
CRAW Resolution ,@
| .
FOR X=0 TO Resoclution ETEP Resclution/20
MOVE X ,-2BE
DREW X ,28

NEXT X
|
FOR X1=@ TC Resolution STER Resclution/S
MOVE ¥1,-290
CSIZE S,.5
LORG §

IF X1=@ THEN LORG 2
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2219 Prini_ocut:!

2220 !

2230 Counter=0

2240 LCounter=INT{(Counter?

2252 1

22B@ FCOR X=t 7O Resclutionx4 ETEF 4
2270 Counter=Counter+!

2228 Xi=X+3

2296 AS=RE[X ,X11

22682 A=UAL{AE)

2316 IF Power=?! THEN A=(Axf)/255
2322 IF Counter=1 THEN MOVE Ccunter . f
2338 DRAW Counter A

2348 NEXT X

2358 i

2362 IF Power=71 THEN

2370 !

2388 IF A<1@ THEN 2559

L350 i

TAQH LINE TYFE 8

2410 F_B88=(A/102)*30

2420 F_1@=(f£/100:+10
2430 MOVE ©,P_30

2440 CRAW Resolution,F_B€
2458 MOVE @,P_10
2480Q ORAW Resolution ,F_1@

2470 LINE TYPE 1

2480 MOVE -Resolution/29 P_S0
2498 LORS B

2500 LABEL "398 %"

2518 MOVE Resolution/20 . F_18
2520 LORG 4

530 LABEL "1@ %"

2549 LORG 4

2h5¢  END IF

25688 |

2578 INPUT "New reccrding y/n 77 Apaing
2530 i

25%@ RETURN

2800 1

ZE18

2BZ0 |

2ETL END




Application Notes

STABILOCK
4040
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SienaL/Norse (S/N) RaTio METHO@

Receiver sensitivity is the EMF of 4040 at the receiver input, which
produces & defined signal/noise ratio (S/N) with standard modulation
on the nominal frequency of the receiver at the AF receijver ocutput.
Common signal/noise ratios are:
With FM/®M= 20 dB S/N, with AM =
weighted (CCITTP53 filter).

10 d8 S/N - which are normally measured

i
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Test Configuration for Receiver Measurements
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"Step for Step" Test Sequence

Explanations

Connect radioteie-
phony set and 4040
as shown in Fig. 1.
Mode RX or AUTO

'

Set:
Nominal frequency
EMF 10 uv

standard medulation

'

Voltmeter to:
VOLT/AMP
~ AC

—

|

Voltmeter to
dB REL

'

Switch off
modulation

{

Reduce EMF until
voltmeter indicates
desired S/N value.

K

Switch on modulat-
ion. Does voltmeter
indicate Q dB?

‘ Yes

Read off EMF.
EMF is sensitivity!

No

6-5

Are the cables ok?

Ensure short RF connecticns, cable
attenuation falsifies your measuring
results - use double shielded {dense)
RF cables! :

Initial EMF and standard modulation
are set as specified in the
appiicable regulations or specific-
ations.

Example: EMF 10uV, modulation
frequency 1 kHz, freguency deviation
2.8 kHz

Voltmeter <:> indicates receiver AF
voltage - does this voitage correspond
to your specification?

Correct with the volume control of
your receiver, If you have to measure
weighted ~ switch on CCITT filter.

Voltmeter indicates "0 ¢B". The

AF voltage of the receijver {useful
signal) is thus the reference value
for the signai/noise ratio.

The S/N ratio for the initial EMF
is indicated on the voltmeter:
e.g. -40 dB

The voltmeter indicates the signal/
noise ratio you desire e.g. -20 dB.
Following this, the reference value
must be checked.

Check whether the receiver s still
adeguately limiting - if not - re-
define reference.

The EMF reading is the receiver
sensitivity for the defined signal/
noise ratio.




SIGNAL/NOISE RATIC METHOD USING THE S/N ROUTINE

Receiver sensitivity is the EMF of 4040 at the receiver input, which
produces a defined signal/noise ratic (S/N) with standard modulation
on the nominal freguency of the receiver at the AF receiver output.

Common signal/noise ratics are:
With FM/®M= 20 dB S/N, with AM = 10 dB S/N - which are normally measured

weighted {CCITTPS3 filter).

g — .
I i h_'?‘m LbLh STAB“—QCK ;n-[m?rmﬁ i [

[y 3 (‘\_\ ) ( -

Tif

Ty

566665@6‘

<
e

=

7,
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vuq*nl/;./ 3 & - ¥ wr
/E/
/O

- P

f'"""""'..."........, MQD..’"?”’% o u-,.g.“q_p
[~ SRS vy gy

- e =

5 e -

Y A
i
EOTX
Lr: i
Qntenna -].% By i
jack i AF
output

Fig. 1:
Test Configuration for Receiver Measurements
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"Step for Step" Test Sequence

Explanations

Connect radio tele-
phony set and 4040
as shown in Fig. 1.
Mode RX or AUTO

Set:
Nominal frequency
EiF 10 pv

Standard modulation

¥

Voltmeter to:
VOLT/AMP
~AL

r‘

[

Switch on SPECIAL 11

|

The displayed EMF
is the receiver
sensitivity for

n dB signal/noise
ratio

!

Alter the S/N value:
CONDIT

{Enter the S/N value,

B

6-7

Are the cables ok?

Ensure short RF connections,
cable attenuation falsifies your
measuring results - use double
shielded (dense) RF cables.

Initial EMF and standard modulation
are set as specified in the
applicabie regulations or specific-
ations.

Example: EMF 10 uV,modulation
freguency 1 kHz, frequency deviation

2.8 kHz

Voltmeter <:> indicates receiver AF

 voltage - does this voltage correspond

to your specification?

Correct with the volume control of
your receijver., If you have io measure
weighted - switch on CCITT filter.

SPECIAL 11 is the routine for auto-
matically measuring receiver sensit-

{ivity based on the S/N method

If no S/N value is entered, the routine
operates with a signai/noise ratio of
20 dB. This value can be overwritten.

For S/N values % 20 dB the desired

S/N value is entered with{CONDIT] (1][1].
The display is provided in the

display panel {frequency).
(30 - 11} .

S/N value SPECIAL

in dB il




ManuaLLY MEASURING RECEIVER SENSITIVITY BASED ON
THE SINAD (SND/ND) MeTtHop

Receiver sensitivity is the EMF of 4040 at the receiver input, which
produces a defined SINAD (SND/ND) ratic with standard modulation on

the nominal frequency of the receiver at the AF receiver output.

SINAD (dB) = 4D
S = signal
N = noise
D = distortion
e : —~
T pemey e STABILOCK Soiio’™ s 70 o s o

TrIie e |
GZE )

o & 2w )

o 3

12306678 s [(T730kH:

\

s ooffifin -

Fig. 1:

‘Test Configuration for Receiver Measurements
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"Step for Step" Test Sequence

Explanations

Connect radiotele-
phony set and 4040
as shown in Fig. 1.
Mode RX or AUTO

L J

Set:
Nominal frequency
EMF 10 uv

standard modulation

!

Voltmeter to:
YOLT/AMP
~AC

!

1¥oltmeter to

SINAD

5

Reduce EMF until the
voitmeter indicates
the desired SINAD

ratio
{

Read off EMF.
EMF = sensitivity

£6-9

Are the cables ck?

Ensure short RF connections, cable
attenuation falsifies your measuring
resuits - use doubie shielded (dense)
RF cables!

Initial EMF and standard modulation
are set as specified in the
applicable reguiations or specific-
ations.

Example: EMF 10 uV,modulation
frequency 1 kHz, frequency deviation
2.8 kiz

Voltmeter <§> indicates receiver AF
voltage - does this voltage correspond
to your specificaticon?

Correct with the volume control of
your receiver, If you have to measure
weighted - switch on CCITT fiiter.

The voltmeter becomes the SINAD meter:
S+N+D/N+D

Common SINAD ratios are:

20 dB or 12 dB.

Please use the analog display of the
voltmeter.

The EMF reading in the EMF panel
is the recejver sensitivity for the
SINAD ratio you desire.




AU TUMAT TCALL Y TIDASURING RELWLDLIYEIR O0NOL IV i Y

THE SINAD MeTHop Usine SINAD ROUTINES

LDRASCL UN

Receiver sensitivity is the EMF of 4040 at the receiver input, which
produces a defined SINAD ratio with standard modulation on the
nominal freguency of the receiver at the AF receiver output.

e oo STABILOCK gimmasy™ ™

MK LSS AT

O

S
"eT&T (1723LklHz

szt

LI

ot TR r

o oan A

l

1
kntenna ﬂﬁl_f

RX
jack :

AF
output

Fig. 1:

Test Configuration for Receiver Measurements
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“Step for Step" Test Sequence

Explanations

Connect radiotele-
phony set and 4040
as shown in Fig. 1.
Mode RX or AUTO

|

'

Set:
Nominzl frequency
EMF 10 uV

standard medulation

y

Volimeter to:
VOLT/AMP
~AC

-F-Q

Switch on
SPECIAL 1Z:

[on] (7] 2]

|

The EMF indicated is
the receiver sensit-
ivity for n dB SINAD

ratio
¥

Alter the SINAD
ratio:

Enter the SINAD
ratio you desire,

Emr—m

6-11

Are the cables ok?

Ensure short RF connections, cable
gttenuation falsifies your measuring
results - use double shielded {dense}
RF cables!

Initial EMF and standard modulation
are set as specified in the
appiicable regulations or specific-
ations.

Example: EMF 10 pV,modulation
frequency 1 kHz, frequency deviation
2.8 kHz

Voltmeter indicates receiver AF
voltage - does this voltage correspond
to your specification?

Correct with the volume control of
your receiver. If you have to measure
weighted - switch on CCITT filter.

Special 12 is the routine for automat-
jcally measuring receiver sensitivity
based on the SINAD method.

If no SINAD value is entered, the
routine operates with a SINAD
ratio of 12 dB. This SINAD ratio
can be altered.

With a SINAD ratio = 20 dB, the
desired SINAD value 1is entered with

[CONDIT] [1]2). This Disptay is provided

in _the display panel (frequency)
[20 - 12}

SINAD- SPECIAL

Ratio 12

20 dB




MANUALLY MEASURING THE SieNaL/NO1SE RaTio or SINAD
RATIO WITH SPECIFIED CMF

The signal/noise ratio or the SINAD ratio, respectively, is measured at

a specified EMF.

T ey o STABILOCK somsssy™= ¥

TETT = = =

TI3LSEvgrerer [T2 30wtz

EZE (O eesatne

‘ s = n; . v-rr:m:v//z‘

e ) o ) — 7

[ ‘/..';,/- | S “/.‘./- w g o L L A

I N A L G N R B
Sl ~ 3 o Cuu-.-c 4 - ! -

v ) - AR

S EVERTIS———

. o
..-O—M—-Q':D-¢ T e

Fig. 1.:

I

Antennz
jack

AF

output

Test Configuration for Receiver Measurements
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"Step for Step” Test Sequence

Explanations

Connect radio tele-
phony set and 4040
as shown in Fig. 1.
Mode RX or AUTO

|

Nominal frequency
set EMF
standard modulation

!

Voltmeter to

VOLT/AMP
4 ~AC
L ;
¥
Voltmetar to
SINAD
read off
SINAD ratio
Voltmeter to
dB REL
display O dB
k|
¥
Switch off
modulation.
“tyoltmeter

1ﬁndécates S/N

!

Read off S/N

6-13

Are the cables ok?

Ensure short RF connections, cable
attenuation falsifies your test result -
use double shielded {dense} RF

cables,

Set specified EMF {e.g.2 pv, 20 u¥ etc.).
for SINAD measurement, 1 kHz modulation
freguency must be set.

Yoltmeter <:> indicates receiver AF
voltage - does this voltage correspond
to your specification?

Correct with the volume control of
your receiver. If you have to measure
weighted - switch on CCITT filter

The SINAD ratio indicated on the volt-
meter is the measuring result sought.
Use the analog display of the voltmeter

The S/N ratio reading is the one sought
at the specified EMF




MANUALLY MEASURING KECEIVER BANDWIDTH AND

RECEIVER CENTRE FreEqQuency OffFseT

The receiver bandwidth is the total of the amounts of the positive and
negative frequency detuning of the 4040 related to the nominal freguency
of the receiver which, after an increase in EMF of +6 dB, produce the
same AF level at the receiver ocutput as existed before increasing the

EMF to the nominal freguency.

B = |Af1] + |af2]

The centre frequency offset is half the difference of the amounts of

the frequency detuning.

Attenuation“

a =

Centre frequency offset =

f (fe)

= for 10 dB noise suppression
compared tc basic noise

- A2

Lf1

2

- feo
input freguency

* E==m v STABILOCK smoum <

[T 3 ey v B =
(1236567 8]735% L23LMHz!e
R = s
i;fﬁﬁg“gg TEisEEL Y
i E .
! P e e |t
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Liﬁﬁr+*’ L e T
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=z B2 ¥ o
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OB - .
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A o5 {0
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.- N LI
TN e =) - - LY
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Fig. 1:

Test Configuration for Receiver Measurements
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"Step for Step" Test Seguence

Explanations

Connect radio tele-
phony set and 4040

as shown in Fig. 1.
Mode RX or AUTO

\

Nominal frequency
EMF OFF
modulation off

Voltmeter to
VOLT/AMP
CCITT filter
~ AC

]

Voltmeter to dB REL.
EMF ON and increase
until voltmeter to
~-10 dB

Y

EMF +6 dB

(arpL] [] [] [dB]

!

Alter frequency in
positive direction
until volimeter to

L e Note

A1

-10 dB
!

Alter freguency in
negative direction

e NoTe

until voltmetfer to LTZ
-10 dB
¥
§ {
Bandwidth Center _
B =|Af1]+1AT2] freguency
' = nominal
frequency
+ [Af1]-]|Af2]
z

6-15

Are the cables ok?

tnsure short RF connections, cable
attenuation falsifies your test
result - use double shielded {(dense)
RF cables.

Set unmodulated nominal frequency,
switch off EMF, switch off recejver
sguelch.

Voltmeter indicates receiver noise
voltage, adjust volume if necessary.
If you wish to measure unweightied,
switch off CCITT filter.

Voltmeter to dB REL - noise voltage =
reference, switch on EMF, increase
until noise reduced by 10 dB,
vottmeter indicates -10 d@B.

Increase EMF by +6 dB (for 6 dB band-
width}, voltmeter shows =<2 -16 dB

Alter 4040 frequency in positive
direction until voltmeter again
indicates -10 dB. This frequency
offset is Af1 - note value.

Alter 4040 frequency in negative
direction until voltmeter again
indicates -10 dB. This frequency
offset is Af2 ~ note value.

Bandwidth and center frequency are
calculated from [Af1] and [Af2{.

If you only wish to know the offset
of the center frequency relative to
the nominal freguency, then the
offset is:

IAFT[-1AT2]

2




AUTOMATICALLY MEASURING RECEIVER BANDWIDTH AND RECEIVER
CenTER FrEQUENCY OrFFseT Using THE SPECIAL 13 ROUTINE

The receiver bandwidth is the total of the amounts of the positive and
negative frequency detuning of the 4040 related to the nominal frequen
of the receiver which, after an increase in tMF of +6 dB, produce the
same AF level at the receijver output as existed before increasing the

EMF to the nominal frequency. B = [Af1] + [Af2/

The center frequency offset is half the difference of the amounts of

AF1 - Af2

the f%equency detuning. Center frequency cffset = i

Attenuationé

a = f (fe)
—for 10 dB noise suppression
compared to basic noise

= fp
input frequency

N\
|

cy

¥ b
{0 a = O

T e STABLOK maer - R AS— 4 T}?; E ;///

18 B

ik !
Lot
Y |
]
! TX
I i
L]
Anterina ‘],% Ry
jack a i
sutput

Fig. 1.
Test Configuration for Receiver Measurements

6-16




"Step for Step” Test Seguence

Explanations

{onnect radio tele-
phony set and 4040
as shown in Fig. 1.
Mode RX or AUTO

i

Set
nominal frequency

¥

CCITT filter?

——

|

Switch on
SPECIAL 13

(on] (1] &

\

Results of
measurement: i
Center freaquency
offset in display
panel Af

2
Bandwidth in
frequency display

panel
R

Alter bandwidth
dB value:

rcomTT) (130 (&)

X =0.1,..60 ¢B

Are the cables ok?

tnsure short RF connections, cable
attenuation falsifies your test
result - use double shielded {(dense)
RF cabies,

Set the nominal freguency of the
receiver - switch off the receiver
squelch. AT1 other settings are
performed automatically by the
4040.

Check whether your specifications
require the measurement fo be
performed with or without CCITT
filter, if not - switch off filter.

SPECIAL 13 is the rcutine for
automatically measuring receiver
bandwidth and center freguency
offset. Without entering a

dB value for the & dB bandwidth.
This value can be altered. -




ManuaLiy Measurine MODULATION ACCEPTANCE BANDWIDTH

The MODULATION ACCEPTANCE BANDWIDTH of a receiver is the frequency deviation
at an EMF of 6 dB above receiver sensitivity which produces the same SINAD
ratio at the receiver output as the standard mcdulation with the EMF of the
receiver sensitivity.
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jack ; AF
cutput

Fig. 1.
Test Configuration for Receiver Measurements




"Step for Step” Test Sequence

Expianations

Connect radio tele-
phony set and 4040
as shown in Fig. 1.
Mcde RX or AUTO

Y

Set nominal
freguency

EMF T mV

Standard medulation

f

Volimeter to
VOLT/AMP
~AC

'

Voltmeter to
SINAD.

Reduce EMF until
12 dB SINAD 1is
reached.

| 1
Eiif_+6 dB

(AiPL] [+] (8]

]

Increase
modulation
until 12 dB
SINAD is
reached.

{

Read off the
frequency
‘deviation

Are the cables ok?

Ensure short RF connections, cable
attenuation falsifies your test
result - use doubie shielded
(dense) RF cables.

Set EMF to 1 mV, set standarc
modulation, e.g.

modulation frequency 1 kHz,
frequercy deviation 3 kHz.

Set volume control of receiver to
10 % of nominal power; if you
reguire to measure weighted -
switch on the CCITT filter.

&> indicates a SINAD ratio
of 12 dB. Use the analog
gisolay.

i§:uce the EMF until voltmeter

Increase the ZMF by & dB
SINAD display ~18 d8 &>

The freguency deviation is the
MODULATION ACCEPTANCE BARDWIDTH,
e.g. 5 kHz. The bandwidth must
be )» than the nominal deviaticn
in the particular channel pattern.




Squelch level:
cut-in EMF at which the squelch clears the AF path.

EMFI = -
EMFO = cut-out EMF at which the squelch blocks the AF path.

Hysteresis:
The difference between cut-in and cut-out EMF in 4B

AF path --—hys*t:ereszs—---li
i
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\
off - -
f t
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]
\ A
|
! X
I ]
L
Antenna H]_{ BY N
jack i i
output

Fig. 1.:
Test Configuration for Receiver Measurements
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"Step for Step" Test Sequence Explanations

Connect radic tele- Are the cables ok?

phony set and 4040 Ensure short RF connections, cabie

as shown in Fig. 1. attenuation falsifies your test

Mode RX or AUTC result - use double shielded
(dense) RF cables.

!

Set:

Nominal frequency
EMF 10pV

Standard modulation

|

Voltmeter to:
VOLT/AMP

~AC

Set volume
control

increase EMF Switch on interruption free EMF
from 0 uV until range

modulation is
audible in
speaker, ON 15

\

Reduce EMF : Read EMFO from the analog
until Note display _
modulation is ™= EMFO

inaudible.

Increase EMF until Note Read EMFI from the anaiog
modulation is R NF] display

audible in speaker

EMFI-EMFO

Hysteresis in dB = 20 1g phit

Calculate Hysteresis in uV
squelch hysteresis

6-21




AULVIMATTCALLT HIDADURINDG QHUELULH | ARAFICTERS U 1INY

THE InTEGRAL SQUELCH RouTine

Squelch level:
EMFT = cut-in EMF at which the squelch clears the AF path.
£MFO = cut-ocut EMF at which the squelch blocks the AF path.

Hysteresis:
The difference between cut-in and cut-out EMF in dB.

AF path -r-hysteres15a1
i

in—“‘““?r-
f j{fﬂﬂr ////’
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=
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Fig. 1.

Test Configuration for Receiver Measurements
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"Step for Step" Test Seguence

£xplanations

Connect radio tele-
phony set and 4040
as shown in Fig. 1.
Mode RX or AUTO

i Set
nominal frequency

¥

Read off EMFI <:>

Read cff hysteresis
in dB '

{

[On1[a1] [oN] [14]
Read off EMFI <&

Read off hysteresis
in 8 &

6-23

Are the cables ok?

Ensure short RF connections, cable
attenuation falsifies your test
result - use double shielded

(dense) RF cables.

SPECIAL 14 is the routine for
automatically measuring the
squelch parameters.

You will get the result for EMFQ
if you switch on SPECIAL 41 before

oW [
Reset by @




MANUALLY McasuRInNG RECEIVER FrEgUENCY RESPONSE

The receiver AF freguency response is the change in the AF output level
of the receiver dependent on the modulation frequency of the input signal.
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Fig. 1.:

Test Configuraticon for Receiver Measurements
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"Step for Step" Test Sequence Explanations

Simple and Convenient Using the
dB REL Function of the Voitmeter

Are the cables ok?
Ensure short RF connections, cable

Connect radio tele-

phony set and 4040
as shown in Fig. 1.
Mode RX or AUTO

'

Nominal freguency
EMF 60 dBuv
Modulation 20 % of
peak deviation with
fMOD 1 kHz

Voltmeter to
VOLT/AMP, ~AC
CLITT off
Yoltmeter
indicates VAF

| 4

Voltmeter to
dB REL

}

Alter the modul-
ation freguency
from 0.3...5 kHz
and read off the
frequency response
on the voltmeter
in dB.

6-25

attenuation falsifies your test
result - use double shielded
{dense} RF cables.

Set the nominal frequency and an
EMF of 60 dBuV = 1 mV. Modulate
with fMOD 1 kHz and 20 % of peak
deviation, e.g. 1 kHz.

Set the output level of your
receiver to 50 % of nominal AF
output (volume control)

The AF output veoltage with 0D
1 kHz is the reference value

If special test freguencies are
specified, use these. C{Compare
the frequency response with your
specifications.




TN PV e PAL MO U LN v D YT o GINAR S TV LD v L

(HUM AND HOISED

The signal/noise ratio is the ratio in dB between the AF level of the
signal with standard modulation and the unmodulated signal at the
receijver output with the same EMF.

? — [seful signal

Signal-te~ncise ratio weighted or unweighted

Noise, residual modulation
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Fig. 1.: _
Test Configuration for Receiver Measurements
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"Step for Step" Test Sequence

Explanations

Connect radic tele-
phony set and 4040
as shown in Fig. 1.
Mode RX or AUTO

‘P
Nominal freguency
EMF 30 dBpv

Standard modulation

L

Voltmeter to:
VOLT/AMP
~ AL

J

Voltmeter to:
dB REL

Switch off
moduiation

Read off S/N
ratio at
voltmeter,
e.g. ~-40 dB

£-27

Are the cables ok?

Ensure short RF connections, table
attenuation falsifies your measuring
results - use double shielded (dense)
RF cables.

Set measuring conditions according
to your specifications, e.g. cMF
30 dBpvV, fMOD 1 kHz, freguency
deviation 2.8 kHz.

Do you reguire to measure weighted?
Then switch on CCITT filter.

Set volume control of receiver to
specified output veolitage.

The specified AF voltage is the
reference value for measuring
S/N ratio.

Switch off the modulation.




ManuaLry Measuring Receiver AF QUTPUT AND
JISTORTION FACTOR

The AF output of a receiver is generally measured at a load resistance of
5 {2 (speaker jack} or 200 @ (headphone jack). The distortion factor
appiies to the nominal output specified by the manufacturer and for
standard deviation (70 % of peak deviation).
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Fig. 1.
Test Configuration for Receiver Measurements
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"Step for Step" Test Sequence

Explanations

Connect radio tele~
phony set and 4040
as shown in Fig. 1.
Mede RX-or AUTO

!

Nominal frequency

EMF 1 mv _
Standard modulation

!

Terminate AF
output.
Adjust volume
control.

!

Voltmeter to:
VGLT/AMP

~AC, 100 ko

1

Enter resistance:

i fixg

f
— (&

bt o e ssrorirt st —]

!

Read off AF
——output on volt-
meter,
1]
VYoltmeter to:
DISTORT
|
Read off

distortion

factor on veit-
meter.
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Are the cabies ok?

Ensure short RF connections, cable
attenuation falsifies your
measuring results - use double
shielded {dense) RF cables.

Set nominal freguency, EMF T mV
and standard modulation. Refer to
your specifications.

Terminate the AF output of receiver
with correct load resistance and
turn volume control to intended
position.

Voltmeter is prepared for output/
distortion factor measurement.

Is the CCITT filter required?
Switch on the CCITT filter,

SPECIAL 17 is the mode for
measuring AF output; the load
resistance value must first be
entered. The value entered

remains stored until it _is
overwritten, i.e. the @
step is not required until a
different resistance value is entered.




MANUALLY MEASURING LIMITER CHARACTERISTICS

The 1imiter characteristics state to what extent the AF output level of
the receiver alters when its input signal level is altered by a certain
value (e.g. from +6 to +100 dBuv}. Set value <3 dB. The input
signal has standard modulation.
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Fig. 1.:
Test Configuration for Receiver Measurements
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"Step for Step” Test Sequence

Expianations

Connect radiotele-
phony set and 4040
as shown in Fig. 1.
Mode RX or AUTO

i

Nominal frequency
EMF 2 uV (+6 dBuY)
Standard modulation

i

Voltmeter to:
VOLT/AMP
~AC

j

Voltmeter to
dB REL

i

Alter EMF!

Read off change
in AF level on
voltmeter,

6-31

Are the cables ok?

Ensure short RF connections, cable
attenuation falsifies your measuring
results - use double shielded (dense)
RF cables.

Set measuring conditions, initial

EMF in Tine with your specifications
e.g. +6 dBuV = 2 uV with standard
modulation e.q. fMOD 1 kHz, frequency .
deviation 2.8 kHz.

Set output voltage of receiver to
6 dB below nominal voltage {(nominal
output).

Measuring weighted? Switch on
CCITT.

Operate voltmeter as relative
tevel meter.

Alter EMF within specified range,
e.g. from +6 to +100 dBuV (2 LV to
100 mV) and measure change in AF
output level with voltmeter.
Change £ 3 dB between minimum

and maximum value.




AUTOMATICALLY MEASURING KEDUCTION IN KECEIVER SENSLILIVIIY
WITH DUPLEX MODE

The reduction in sensitivity is the difference of the IiF, with or without
transmitters switched on.
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Fig. 1.:
Test Configuration for Receiver Measurements
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"Step for Step" Test Seguence

Explanations

Connect radiotele-~
phony set and 4040

as shown in Fig. 1.

Mode RX

'

Sensitivity meas-
urement:
S/N or SINAD

|

Switch on
transmitter

|

with Contr.

Interface

|

'}..

(oN] (1] 6]

1

rRead off reduction
in sensitivity on
voltmeter

@in dB
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Are the cables ok?

Ensure short RF connections, cabie
attenuaticn falsifies your
measuring resuits - use double
shielded (dense) RF cables

Measure receiver sensitivity S/N
or SINAD. Refer to pp. 6-2 and
6-4

When using the RX/TX relay in the
control interface, it is not
necessary to switch on the
transmitter manually; the trans-
mitter is automatically switched

on after [ON}[1][6].




MEASURING

IRANSMITTER QuTPUT

4040 for outputs >50 W.

In this case,

The nominal output is the output of the unmodulated transmitter signal.

A power attenuator (4911) must be connected in front of the STABILOCK
it is possible to achieve a
display of the correct output without conversion by entering the
preattenuation.

d > Wm_*_un  we STABRLOCK

LOMMISTATION TEST ST
UL SELA T
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"Step for Step" Test Sequence

Explanations

{onnect radiotele-
phony set and 4040
as shown in Fig. 2.
Mode TX or AUTO

¥

Switen on the
unmodulated
transmitter.

1

Read off
transmitter
output.

e —— iy

e

ion, e.qg.

— !

tEnter preattenuat-

nR e

|

F“

e -, i— R p— ————

[on] (21 [5]

nead off output
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A1Y transmitter measurements are
performed in the TX or AUTC mode.
In the AUTO mode the 4040 autom-
atically switches from the RX mode
to TX when the fransmitter output
is »50 mW. Ensure short RF
connection since cable attenuation
falsifies measuring resultis.

Note that the STABILOCK 4040 can
measure 50 W. For larger outputs,
pre-connect a power attenuator e.g.
4911 for outputs up tc 250 W.

Transmitter output is displiayed
in Watts.

Enter the attenuation level of your
power attenuator:

E.g. 10 dB.

This value remains stored until it

is overwritten, i.e. the measuring
sequence step Z1[E] is

not performed until the preattenuation
level is altered.




MEASURING IRANSMITTER rREQUENCY AND UFFSET OF IRANSMITTER
FREQUENCY TO SET FREQUENCY

Due to the measuring principle (selective counter), delay lags =3 sec
may occur with the initial measurement, =0.3 sec with subsequent
measurements for frequency spacings <10 MHz.

~aJ Af Offset to
| set frequency
|

| 5
f w f
X nominal actual
Freguency measurement Offset measurement

|

T ® =22« STABILOCK oz
T ot (s o
TLShTgTErE. [Te3tk]mz | :

I
N IS
: — T Transmitiler
Antenna I RX key
jack |

Fig. 2.: _
Test Configuration for Transmitter Measurements
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"Step for Step” Test Seguence

Explanations

Connect radioteie-
phony set and 4040

as shown in Fig. 2
* Mode TX or AUTO

Switch on the
transmitter

]

Enter the nominal
frequency

]

Y

Switch on trans-
mitter

- Switch on
counter

!

'

Read off the
of fset. O

Read off the
—— transmitter

frequency. @

A1l transmitter measurements are
performed in the TX or AUTC mode.
In the AUTO mode the 4040 autom-
atically switches from the RX mode
to TX when the transmitter output
is >50 mid.
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e.g. 150.610 MHz

Display [-9.599] to {+9.999] kHz
resolution 1 Hz
[-99.99] to [+99.99} kHz
resotution 10 Hz

if
>100 kHz or level too low

Display counter running
150,6112 frequency measured




MaNUALLY MEASURING MODULATION SENSITIVITY
OF TRANSMITTER

We distinguish between two methods:

1. We are seeking the modulation voltage which produces a desired
modulation intensity (frequency deviation, phase deviation,
modulation level). This modulation voltage is the modulation
sensitivity.

2. We measure the modulaticn intensity produced by a defined
modulation voltage. '

T ° e e STABILOCK mmn=®  ©
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]
NI
- - Transnitter
Antenna i RY key
|

jack

Fig. 2.:
Test Configuration for Transmitter Measurements
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"Step for Step” Test Sequence

Explanations

Connection as
shown in Fig. 2.
Mode TX or AUTO

Set transmitter

frequency

%

Set type of

demodulation

!

Yoltmeter to:
VOLT/AMP

GEN

#i;

Adjust level
of mecdulation
generator

until nomina)l
modulation is
reached.

{

Read off AF
level on volt-
meter = modul-

ation sensitivity

¥

Adjust Tevel of
modulation
generator to set

value,
Y

Read off modu?afien

intensity.

A
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¥

Ensure short RF/AF connections.

Iin the AUTO mode the 4040 autcomat-
ically switches to transmitter
measurement at outputs >50 mW.

Set the transmitter freguency on
the STABILOCK 4040.

Set the type of demodulation,
e.g. | FM AWM QM| [kHz]

for FH#.

The voltmeter measures the
terminal voltage of the modulation
generator. Switch on the correct
internal resistor: Ri =5 Q or 600

.

Alter the tevel of the modulation
generator until the set modulation
is reached. Pay attention to

the specified modulation frequency.

Read off the modulation voltage on
the voltmeter.

This voltage corresponds to the
modulation sensitivity e.g. 4 mV
for 2.8 kHz deviation.

Set the desired modulation voltage.

Displayed on voltmeter.

Read off the corresponding
modulation intensity on the modul-
ation meter.




MEASURING MODULATION SENSITIVITY Wi1TH MODULATION
SENSITIVITY ROUTINE

Measuring method: The modulation voltage is automatically altered

until the modulation intensity (deviation or modulation level) defined
previously is reached.
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—
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! .
™ EN
1d i ‘o
- t= Transoitter
Antenng t X key :
jack |

Fig. 2.:

Test Configuration for Transmitter Measurements
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"Step for Step” Test Sequence

Explanations

Connection as
shown in Fig. 2.
Mode TX or AUTO

Set transmitter
frequency

.

1
(CONDIT] [01 [1]

Enter set moaul-

ation e.q.
2 L (8] 1

Enter expected
modulation
voitage, e.g.

4 my '
i [mV]

At

i
!

o4 0] (1]

Read off

modulation voltage
on voltmeter
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Ensure short RF/AF connections.
In the AUTO mode the 4040 automat-
ically switches to transmitter
measurement at outputs >S50 nW.

Set the transmitter frequency on
the STABILOCK 4040.

SPECIAL 01 is the routine for
automatically measuring the
modulation sensitivity of the

transmitter. The set value entered
with [CONDIT] [0] [T] remains

stored until it is overwritten, 1.e.

CONBIT;[0] [1] stepis not performed

until a different set modulation
is entered.




ManuaLLy MeasurRiING TRANSMITTER MODULATION FREQUENCY ResponsE
AND DISTORTION FACTOR

Dev, ¢
{kHz) 1548
M&%M&M
28 Wfriﬁ‘fi)’v_)m
""_’;’;";r 1.5 ¢B i _3dB
| |
: } Cuteoff
I ; value for 0.5
f g -3
S O 1 dev. Timiting | : !
| i
Oraigats Cale zvloo T 5050 0.3 ey oo 050 5700 60100”
AF (Hz) AF(Hz)
300 P
EM &M
] .
T e e STAB&DCK oot
Foge T e
2;&557 HTI:T ?Zihkﬁz lg e i
ol e
by 2310 2 (’\ CH LA LT L§[ o
o — o Ginare vy
L 1
i
AF
input
]
sl N
- {1~ + Transnitier
hntenne i RY key
jack !
Fig. 2.:

Test Configuration for Transmitter Measurements
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"Step for Step" Test Sequence

Explanations

Connection as
shown in Fig. 2.
Mode TX or AUTO

¥
Set transmitter
frequency. Volt-
meter to:

VOLT/AMP
MOD

Modulate
transmitter
with ¥ 1 kHz
| and specified
modulation
intensity.

e

1
Voltmeter to:
dB REL

Display: O dB

1

Alter modulation
freguency as
specified, read

| off freguency
response on
voltmeter in dB.

¥

Voltmeter to:
DISTORT
Read off distort-

ion factor on
voltmeter.

Frequency Distortion®
response factor
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Ensure short RF/AF connections.
In the AUTO mode the 4040 automat-
ically switches to transmitter
measurement at outputs >50 mi.

Set the frequency of the transmitter
on STABILOCK 4040; switch the
voltmeter to the output of the 4040
modulation meter (DEMOD).

Modulate the transmitter with the
specified test modulation e.g.
fMOD 1 kHz, deviation 20 % of
peak deviation - test modulation
is indicatec by modutation meter <:> .

Switch the voltmeter to dB REL -
the modulation freguency response
is thus related to the test
moculation.

Vary the modulation frequency
as stated in your specifications
(fixed frequencies or varieable
freguency modulation generator).

Voltmeter &> shows you the
transmitter distortion factor

at the specified test modulation
when the DISTORT button is
oressed.

For fmod 200 to 600 Hz use the
notch filter (order no. 248 079} and
SPECIAL 21,




FERANUALL T TIDADSWIRLIING

IMANIML P ITEN LJIONAL TV O

RaTio anp REsipuaL MODULATION

The signal/noise ratio is the ratio of the standard modulation level

to the noise level without modulation.
-40 dB i.e. the noise level is 40 dB below the standard modulation level.

The signal/noise ratio is measured wefghted {CCITTP53).

It is expressed in dd, e.g.

i
I Useful signal
Signa?-to-noise ratio
Noise, residual modulation
gte.,
o f
f——
¢ = oo STABILOCK s R
T & Lf - ~
MZ3tseielers) [T13LxH
4]
\/‘/ RE .
‘?7-7_,.,;'“:’ ’
NN
- _—
- [ O HOoam e -] o+ | e D
. C- 137 e 0000
ST o w — LRI &
= e e
= = i PR e O g T P
A SR v ; o
s - Lo . é Eg
HosaGs ke PR
L N N T i | .
i AF
input
! -
TX N\
I H - ei
i e ! [ransmoitler
hntenna i RX key
jack ]
Fig., 2.:

Test Configuration for Transmitter Measurements
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"Step for Step" Test Seguence

Explanations

Connection as
shown in Fig. 2.
Mode TX or AUTO

1

Set transmitter
freguency.
Modulate trans-
mitter with
standard
modulation.

i

Voltmeter 1o0:
VOLT/AMP
MOD

L

Voltmeter to:
dd REl
Display: O dB

Switch off
modulation.
Read off S/N
ratio on volt-

meter &> . e.g.
-472.7 dB
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Ensure short RF/AF connections.

In the AUTO mode the 4040 automat-
ically switches to transmitter
measurement at outputs >5C mil

Set the transmitter frequency
on STABILOCK 4040, modulate the
transmitter with the specified
standard modulation e.g. fMOD
1 kHz, dev. 2.8 kHz - display

The voltmeter is switched to the
demodultation output.

The voitmeter operates as a
relative Tlevel meter - the

standard modulation is the reference

value for the signal/noise ratio




FIANUALLY MEASURING IRANSMITTER

FICDULATION LIMITER

Frequency deviation

4 kHz 100 %

2,4 kHz 50 %

e

Example according
to CEPT for 20 kHz
channel pattern

dB =

= AF Tevel

—

~r

& % Lop STABILOCK

o VAR L
Fumemgssiiatl

i

f\
23&551 mHz

™ IN

Fig. 2.:

Transmitier
key

Test Configuration for Transmitter Measurements
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"Step for Step” Test Seguence

Explanations

Connection as
shown in Fig. 2.
Mode TX or AUTO

!

Set {ransmitter
frequency. Volt-
meter to:
VOLT/AMP, MOD
Modulate trans-
mitter with

- test modulation.

i

Increase level
of modulation
generator by
+20 dB.

|

Read off modulation

intensity on

modulation meter<:>.

647

Ensure short RF/AF connections.

In the AUTO mode the 4040 automat-
ically switches to transmitter
measurement at outputs >50 mW.

The transmitter modulation is
displayed on the modulation meter
. Test modulation for 20 kHz
channel spacing e.g. fHOD 1 kHz,
frequency dev. 2.4 kHz (2 60 % of
permissible maximum deviation}.

Output Tlevel of modulation
generator is increased by +20 dB
so that the modulation limiter of
the transmitter is now operating.

The modulation intensity must not
exceed the permissible maximum
value, e.g. freqguency dev. 4 kHz
at 20 kHz channel spacing.




MEASURING TRANSMITTER HARMONICS AND SPURIOUS

Py 4 1 | P4 i
| Harmonics ~ Spurious
1 ' spacing spacing
X 1
. f _ - f
Harmonics (remote from carrier) Nonharmonic spurious (close to carrier)

The STABILOCK 4040 operates as a spectrum analyser; this requires the
adjacent channel vpower meter opticn. The test bandwidth is approx. 2 kHz.

N

¥ == we STABILODK soomis™ ™

Lo TN
{1 Transnitter
Antenne ! RY key
jack I

Fig., 4.
Test Configuration
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“Step for Step" Test Seguence

txplanations

Connections as
shown in Fig. 4.

Set transmitter
frequency.

Switch on trans-
mitter unmodul-
ated.

Set to the desired
harmonics, e.g.
3rd harmonic

!

Harmonic display:

L%igl spacing:
|

Spurious
responses

Enter threshold for spurious
measurement in dB relative to
carrier and search range:

[CONDIT] [05] (X] [Rad_MHz_dE]
(fstart)
Rad MHz dB] (fstop)

t
[on1{0] [5]
The sweep continues
until a spurious is
found.
Display of spurious

frequency:

Display of spurious
spacing:

Continue with:
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Ensure short RF connections,
switch STABILOCK 4040 to TX
node {transmitter measurement).

The rule here is: The first
harmonic {fundamental} is the
carrier frequency of the trans-
mitter.

Special 04 is the routine for
automatically measuring harmonics
spacing.

Typical displagy:
é Number of harmonic

752 @ D

Harmonics spacing
to carrier freguency

SPECIAL 05 is the routine for
automatically measuring nonharmonic
spurious. The search range and
measuring threshold are set with
?E] [E]. They remain stored

until thTf]are overwritten, i.e. the

CONDIT step is not performed

until the test conditions are altered.

Typical display:

(0612051
BRI

If no spurious is found, the displays
read as foliows:

=1
=6

il

spurious freguency
spurious spacing




MEASURING |RANSMITTER ADJACENT ULHANNEL UUTPUI

This measurement is only possible with the adjacent channel power meter

option.
Channel  Channel
A spacing ! spacing
0 dB
' { y
' AC = adjacent channel
\ ‘ , ACP = adjacent channel power
ACP ACP
/
X Transm. '
signal ;
| 1 ! Lans
Lower Transm. Upper
-AC channel i AC

| z "
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] 3- L TaT I e, 1 2 3 }"‘79 %=

[ /‘% 3.5 7 K 7
nee 1 O — 4l o D
e / «
< "
C .
- - {32 e -0
feving a2 - - A had

AR L c-n )= o — Bl

¥ o B B . o w

o I PP 0 v T e B

b - & & ! 1
. - a ! iE
i~ oL’ S et O O, | =
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Antenna ! Y key
I

jack

o
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Fig. 2.:
Test Configuration for Transmitter Measurements
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"Step for Step" Test Sequence

fxplanations

Connections as
shown in Fig. 2.
TX mode

Set nominal
frequency of
transmitter.
Modulate the
transmitter
as specified.

]
conpI] [0} (7}

Input of channel

spacing e.g. 20 kHz
[2) [0) (W iz cB)

Y

Upper adjacent
channel:

o} (o] (71 (4]
Read off test
result in dB

!

Lower adjacent
channel;
[on] [o] 71 (5]
Read off test
result in d3
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Ensure short RF/AF connections.

In the AUTO mode the 4040 switches
automatically to transmitter
measurement at outputs >50 mW.

Set the STABILOCK 4040 to the

nominal frequency of the transmitter.
Modulate the transmitter as
specified, e.g. fMOD 1250 Hz,

AF level +20 dB above Tevel with
standard modulation.

SPECIAL 07 is the routine for
automatically measuring adjacent
channel output. The desired

channel spacing is entered with
CONDIT . The spacing

remains stored until it is over-
written.




DUPLEX MEASUREMENTS

Receiver and transmitter sections of duplex radio sets have to be
measured separately as described on the preceding pages.

The measurement of duplex desensitisation and adjustment of duplex
filters is given on page 3-30,

The modulation transfer characteristics of repeaters can be tested
as follows: :

rd
I Z

e @ @“w STAB!LOCK Soomepmcaton TST 5 ©

Trme o= rl.@.m... et

ST e 123& Qe |25

- ey
...__..__..._.__-- o, B3inom
iy owr .
e || )
)

+23a5“() BE8568508 0
Jrar LY K A

N NN |
. \\\\::

O s

RX Receiver

X Transmitts

-

1
GRS

Fig. 3.
Test Configuration for Repeater Measurements
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Test Seguence : Explanations

Connections as The RF connection only 1is reguired
shown in fig. 3 - for testing modulation transfer
[RX] mode characteristics of repeaters
Set standard For bxample:
modulation and EMF <— fmod 1 kHz, frequency deviation
for the receiver 2.8 kHz, EMF 10 uv
Entries for By means of this entries the
| SPECIAL 35 and «— Duplexmeter will be tuned
SPECIAL 18: automatically to TX frequency when
Page 3-3% a RX frequency is set
. ]
Or tune Duplexmeter The Duplexmeter can also be tuned
manually: - manualtiy. This tuning can not be
@ @ Rad Wi a8 stored on c;ssettes
Y Y
Switch on

Duplexmeter @
Y

Enter RX frequency The moduiation meter <:> indicates
for the receiver «— modutation of the fransmitter
[FREQUENCY)[X}J[Rad MHz dB]
"Over all" The over all distortion factor caused
distortion factor: --— Dy the receivgr qnd-transmjtt2§>of
(W] [DISTORT] the repeater is indicated in
Modulation ‘ Change over display <:> for comparision:
Comparision | ~— [QFF]1[03] = Modulation to repeater
[ON] [03] = " from "
Eventually adjust Measurement of the AF level with
AF Tevel AF voltimeter <§>
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STABILOCK 4040 _
Freguency Range Extension 222 040 (option)

Specifications

RECEIVER MEASUREMENT

Carrier Frequency

Frequency range - 950...1850 MHz
Resolution 20 Hz
Accuracy as Reference Oscillator

Output Level
EMF (FM, @M only) ,

at RF socket -26 dBm =22.4 mV EMF
at RF DIRECT -6 dBm = 224 mV EMF
Level resolution 0.1 dB
EMF error
at socket RF 23 dB {960 ...1850 MHz)
at RF DIRECT £3.5 ¢B
Impedance B0 Q
VSWR <1.3 {Bu RF)
Interruption free
setting range +6 dB...-12 dB
Spectral Purity

Phase noise -120 dBc/Hz typically 25 kHz off carrier
Spurious signals at 0.01...30 MHz
off carrier <-65 dBc

. Harmonics <-25 dBc
Subharmonics /2, 3f/2 <-35 dBc

Residual FM in a
50 Hz to 3 kHz bandwidth <6 Hz eff

FM
" Range 0...2C kHz
Resolution 20 Hz, Af <4 kHz
200 Hz, Af 24 kHz
Modulation frequency

internal : 30 Hz...30 kHz
external 2 Hz...140 kHz (-3 dB)
Error with AT <20 kHz and

fmod 0.3...3 kHz <4 ¢ 2 digit

fmod 0.03...30 kHz <8 % #2 digit

Distortion <2 % at &4f <10 kHz
. and fmod G.3...3 kHz
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Wide Band FM
Maximum freguency deviation 0...80 kHz

gM
Range 0...6 rad
Resolution 0.02 rad
Modulation freguency
internal and external 100 Hz...16 kHz (fmod x rad <40 kHz}
Error <4 % £2 digit (0.3...3 kHz fmod)
Freg. response -3 dB {400 Hz...16 kHz)
Distortion <1 % (0.3...3 kHz fmod)

TRANSMITTER MEASUREMEN?

Frequency Offset Measurement

Frequency range 960...1850 MHz
Measuring range 0...#10 kHz/0...#100 kHz
Resolution _ 1 Hz/10 Hz

Input Tlevel range with
<10 kHz offset '

at socket RF >0 dB
at RF DIRECT >-20 dBm
Power Measurement
Frequency range 960...1850 MHz
Measuring range 20 mW...50 W
Reso?ution 10 mW <10 W
100 mW >10 W
Accuracy with average -
indication
0.96...1.86 GHz <20 % #1 digit and input = 0.1...10 W

FM/ &M Measurement
Input level range
at RF socket 50 mW...50 W
at RF DIRECT socket 20 mv...500 mv

Spurious ModuTlation Measurement
relative to- 3 kHz FM

CCITT weighted 0 - 50 dB

Input level range ‘ _

at RF socket 50 mW...50 W

at RF DIRELT socket 240 mW
RESTRICTIONS

Not possible above 960 MHz:

Measurement of AM, selective level (adjacent channel power,
harmonics, spurious signals) and TX frequency.

Measurement of TX fregquency offset is possible.




OPERATION

In the extended frequency range {>960 MHz) the 4040 is operated
in the same way as in the basic frequency range.

One must simply observe the restriction stated in the technical
data.

Because of the doubler function there is frequency resolution

of 20 Hz in the freguency range >960 MHz instead of 10 Hz as in
the basic frequency range. Although fregquencies can be entered
with 10 Hz resolution, only output frequencies with even-numbered
resciution (00, 20, 40, 60, 80 Hz) are possible. For odd-numbered
entries the next even-numbered value down becomes effective.

In the frequency range >960 MHz the modulation sensitivity is
twice as high as in the basic freguency range.

Modulation sensitivity on the EXT MOD input (600 Q):

0.1 V peak = 5.0 kHz FM or 2.00 rad ¢&M.

The modulation display <:> shows the set value,
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VSWR MEASURING HEAD (option)

This option serves for measuring antenna matching with the
Communication Test Sets STABILOCK 4040 {from software 1.06 onwards)
and 4033 (from 1.01 onwards). It can be used only in conjunction
with the Adjacent Channel Power Meter option 229 042,

With the aid of a directional coupler the forward and reflected

power is measured, the VSWR of the antenna is computed from this
and indicated in digital form on the RF display panel of the

communication test set.

1+ /Prefl/Pforw
1 - /Prefl/Pforw

The directional coupler 1is connected to the sockets RF and
RF DIRECT of the communication test set by way of two 10-dB
attenuator pads.

VSWR =

AN

Communication
test set '

o é

Radio set

The selective VSWR measurement is performed at the freguency set
on the Radiocommunication Tester. On the tester, the TX operating
mode and the channel frequency corresponding to the channel number
of the radio must be set. Radios of the C-Net system have to be

~ tested in the “Service Mode" (see manufacturers instructions) of

the radio.

Entry for measuring VSWR:
[ConotT) [061) [oN] [08] —= &>

Technical data:

Frequency range --------- 25 to 500 MHz

Impedance =--===rorrce—ow 50 ohms, VSWR <1.07

Connectors. —---rrmmmmcose- 2 N sockets (radio set and antenna)
VSWR measuring range ---- 1.00 to 9.99

Measuring error --------- < E§E§€%E;E

Forward power wee-veaenon 50 mW to 50 W

Ordering designation -~--- VSWR Measuring Head 248 104
. including directional coupler,
2 attenuator pads and
2 connecting cables {6 m) .



[T T T T T K o e e o i e e e NP A e e e e e e e Y AP o e e e e e it e !--C!E:iaam
2 SN R RPN P U S i
" M m HIMOS X {bo1313a v } " " P v “ _—
| ! l—{ % i [ A on A8 og |
P 2 : LT R A il _ |
e = | M |
i | }
_ _ m g i3a f—4 ili..‘ll.l m _ " _ _
xnv nvoc
! _ g 430 ~ HCALOH: “ “ 7 . al _ _
U E e Y R |
Xy ull.
i el ey o r TR G| |
- ! o] T Jl ! |
-_w\ MI WY =i .“ _
lllllllllllllllllllllllllllllllllllllll —
_ : [
_ T I T 1 U7 e | B Y 1
L L GED | - . i N
i _ T [ swvore By miose-on P P
| | 0% | ! ames 4y, b - M o Lol d frams Tousus Taoass] 1 |
_ | A u s bt i & A VJ b e 1| Lme jawasel &} |
_ | Nt i (! oW Xi | TN 095 0% P i |
o I N[z k- I | | G sman) )
R ] e o A R I QLA ) Rl . Cia ) | — !
1% JARIN At
_ i i | : : : P xy ! |
I i v | H | . b I ] | oL
< / ” Mos
L i S EHE L TR R =
| o o) _ o | - _ ) P
I s i a1 =1 S @J u* il i
. o [n FEHEHE S w
! g ey i . A oSy 1 ! T ! - !
“ | ALLASTYD f “ oy i hiszwuw*mﬁw; %%%%%%%%% lu w o i
| _;.illllwlllll - 30 B — . 8 m m
I |
, PalT i 183 _ H e - | .
D ol B 1 B ] - | I - pm——— n |
- - _ M # I 1
- sl SEm N N Rl ~ s o N |
| It wamos s | - = ! ! (uot3dg) w |
. | ov L1 AL | | |
{ R S o av U :im..ﬂ i _ (dolnaon3a pd x31dno )} B “_
T e UL e “
| I 3IVIEIANE BHINO I Loy 1 | weabeig ¥doy w
TR TR S - ob0b A36118Y1S I
_Il......i.:zﬁrtls[l...si:.::i;i11a.l:l.i...ll!lLJll\l.ii!i::::.!:.i;!aa;!!!.l..l.l,it:ifi\ ,.i.#

HY  O0HIG 4
L



[’X Measurement |

[ TX Feasurement |

TSPECIALS ]

Setting the STABILOCK 4040 for
RX measurement:

or [AUTG] and TX power <50 mW

Freguency Setting

TFeuency] o) (B W ) —~
Frequency variation:
R (=1 =10 E — O
Fine frequency detuning:

By knob suf 6 @

Potarity: [FREQUENGY () [5] ~——e @

RF Output Level Setting
CAMPLTTUDE | [DATA] [UNIT —_ &>

8y knob: RX LEVEL O —
Switch off and on: — &
Change unit:
[(A¥PLTTORE ] [BRIT) &
EWF or EMF:2 display:

EMF INTO 500
0 o &

Modulation Setting
Mod freguency display: ----<5>

Internal fixed frequencies:

[y FRE 1 [
S

Internal 30 Hz...30 kHz:
Yary frequency:
[map FrE) e 121 (4

Internal 1 kHz: o <3>

External Moduiation:

[FET) (3 @ O

Set modulation:

[P AR ) DA INT) —— &
URIT = kHz, % or Rad’

By knob: MOD VAR, oy
MOD 1 kHz (MOD EXT) () e B

Superimposing MCD YAR, MOD 1 kHz and
MOD EXT after setting separately,

Setting the STABILOCK 4040 for
TX measurement:

or {AUT0] and TX power >50 mW

&

TX Power Dis;ﬂax

TX frequency Errgr Measursment

Enter nominal TX freguency:
(FREGUENCY) [DRTE) (Red %Rz 48] —~ <
Frequency error &

TX Frequency Measurement

Result &
@ + blanked

Back to error measurement:

Modulation Generators
Signal at socket MOD GEN

Frequency display: - @
Set fixed freguencies:

(wed Free) ][] &
Set 30 Hz ... 30 kHz:

(W00 FRED ) [BATA) [TRIT] &
Vary 30 Hz ... 30 kMz frequencies:

w0 Freg) () (I B =

Switch on | kHz Mod. Generator:

©

AF output level display:
Set output level digitally:

By knob:
GEN VAR, GEN 1 kHz,

O—-®

Modulation Measurement

UKIT: FM = kHz, AM = %, $M = rad

&

M e = = STAZLDX ocoum=r ¥ L aw T

Fom e

m:zg 123u s

[ el

=
o

=

7 4 14 fros 1 ¥t
MO0 Voltaeter
f T L. Generators
4 Rx

Caliing up measuring modes or
starting measuring routines: [ONJ[% |
¥ = SPECIAL number 01,,.37

Switch off measuring modes: [OLF)(% ]
fad of routines: LED extinguishes
Entry of measuring conditions ...

[EoRn1s ) F_[DATE IR e

Often used Routines

[OR3{12]: receiver sensitivity at

20 dB SINAD e &
[CH)[13]: & dB bandwidth ——a= D
and centre freguency error ——a= @

: squelch level et @
RyStRresis —mmmmm——e~ @
[AUTOTEST )

Calling up Measuring Programs (Files)
Test set performs step Of

of program X. X=0: non-voiatile
storage in 4040, X=1._.9: cassette

Ge to next or previpus step:

ster <= =2

End of AUTOTEST:

Setting up Programs

{X as above)

Set 4040 for the first step and enter
waiting times, print mode, tolerances
and relay contrel .

Enter print command for the desired
measuring result:

0 @)

STEP {C=0|Set 4D40 for the next step
STEP and so on
Ending the program: .

STABILOCK 4040

Short form operat1ng
instruction




