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STABILOCK 4040 Lifeline

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

Code; C =Correction, IN= importahi Note, NF = New Feature, 1C = Internal Changes

FW Doc. A Code Changes
Version | pages =~

5.18/5.19 [5.18-0/12-90 (3-49 NF {Special ON 48: CONDITION 48 now requires two entries.

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

no - IN' -{New precision decade stage only works with software > 5.18.

5.20/5.21 19207-520-A {3-28 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 18207-520-A no - 1C Not relevant for the user.

5.24/5.25 19408-524-A |nC IC -\Not relevant for the user.

3-24 | C Firsttext passage changed (in German + French manuai only).







As you can see, we are now prining 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 felled
for the purpose. By the way, from one ton
of paper we can produce about a thousand
manuais.

Our folders are 90% recycled paper. At present we are

only using graphic paper for the cover with the impres-
_ sion.

\, 0 protect manuals against damp and dirt, they will be
‘ covered with a 120-micrometer-thin polypropylene film,

which is quite uncbjectionable in ecological terms,

‘ instead of the divider leaves of PVC we use the paper
_ version. And where ever possible, we use athumb 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 © 1885-1395 Wavetek GmbH, All rights reserved.
No part of this manual or the associated program may be reproduced or copied
in any form {prin, photocopy or any other process) without the written approvat
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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Test Division of Schiumberger Technologies, are now part of
Waveiek Corporation.

So we are integrated Into aninternationai and successiul en-
terprise that is fully committed o test engineering. That means
decisive advantages for you, First of all, your investment to
date is secured longtarm.

The future-oriented, modular concept of our instruments will
he pursued to ensure that everything continues to match
averything else. Tackbkng your test and measurement pro-
biems with all cur expertise and to develop exactly the right
sohution is what we will continue 1o do in the future, just as in
the past 35 years.

“empestor R

Eonfan i L
bt +-ace LSS







STABILOCK 4040
The “High Accuracy” Radio Test Set

Application

Claiming the title of the optimal Radio
Measurement fechnology for Development,
Production and Quality Assurance, high-
lights the reputation of the STABILOCK 4040
High Accuracy Radio Test Set. Its worid-
wide use in renowned radio equipment
manufacturers as well as its excellent dala
shaet characteristics speak for themselves.
The STARILOCK 4040 chacks reliably, pre-
cisely and quickly complete systems, radio
sets and radio compaonents. You have the
choice between manual, half and fully auto-
matic operation. Supplemented by the
Radiocodse Analyser 4823 the STABILOCK
4040 bacomes a full digital measurement
set, Integrated firmware performs poweriul
standard measurement with simple key-
stroka operation. Wih an external contrailer,
the programmer has an sasily used powerful
set of standard and "SPECIALY functions,
For your appiication a comprehensive set of
accessories and options are availabie, for
sxample frequency range up to 1.85 GHz,
adjacent channe! power measurement and a
DC M modulator.

Selective call testing .
Integral call tone encoder and decoder for -,
ZYEN, ZVEI2, CCIR. VDEW, ELRC, NATEL ~ )
or user-specific call sequence with extended
first 1o fourth tone and preselectable para-
meters such as duration of tone/pause, -
encader offset and decoder bandwidith,
Rapid automatic swilchover from receiver
measurement 1o transmitter measurement
with receipt call testing.

: PRUEFPROTORG
FUERSFUNKEERAETE

LI SINEECETE
2L OBERWELLE: R
L NACHBARKAMALLETSTUNGE S0 0

HACHBARKANALLEISTUNG: - =00

Examples for selective cail testing:

EMPFAENGERMESSUNG .

 STROMAUENAHME: Readout of a 5-tone seguence set at the

MITTENFREQ ABLAGE-- 0 00 vl B ) " )
BANDBREITE §-DB° . - - 1 [ encoder with extended first tone.
EMPFINDL, 12 DB SINAR . U stege
OBERE SOUELCH SCHN. B
SQUELEH HYSTERESE . S
NF-FREGUENZGANG -
3.3 KHZ - .60
0% R o
2.7 KHE .3 03 . =
I} ¥ - N . - n . i
3-om - Readout of decoding with aiarm tone in first
KLIRRFAKTOR + KHZ 2.4 % position and second and fourth tone cut ofd

tolerance.
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Manual

Operation is simplified by the clear arrange-
ment of operating and display elemanis
based on functions, the combination of
analog and digital displays, rotary knobs for
rapidly altering settings and routines for ali
principal radio set properties.

Semi-automatic

Complste testing of two-way radio sets
including tolerance comparisen, log printout
with accompanying text, control of the radio

T get with integral sequential control which is

“programmed” by operating the STABILOCK
4040 with no knewladge of programming
language being required. The programs are
recorded on a memory card and can be
retrieved at any time.

Automatic

Procassor-controlied iest system with the
STABILOCK 4040. Can be upgraded 1o
include multi-transmitter measurements,
controt of UUT,. power unit and further
system equipment such as multiplexers,
analyzers e1c. A comprehensive software
package enatles &l required measuraments
¢ be performed without any programming
knowtedge.

[

Options
Low-priced, field installable options such as
Adjacent Channe! Power Meter {and Selec-
tive RF Level Meter), Memory Card Interface,
Controt Interface, Duplex Demodutator, DC-
coupted FM and Wideband Demodulator
allow to expand the STABILOCK 4040 to .
meet future requirements.

Maintenance

Microprocessor-aided fault diagnostics in
combination with easilty replaceable modules
ensure high avaliability of the STABILOCK
4040, '












Technical Data

Signal generator

Carrier frequency
Frequency rangs

FResofution

Accuracy

Reference oscillatar

raqUancy aror

Temperatures drift
Ageing
Cutput

Output levet (EMF}
Socket RF

Socket BFDIRECT

Resclution

EMF arror
Sacket PF
2010 H0GMHz
0.410 980 MHz

ENF @rror

Socket REDIRECT
mpedance

VSWR

Sockeat RF

Socket RF DIRECT
EMF setting range
without internigtion
Additional level error

Spectral purity

0.4 10 980 M-z
)z

a5 Reference Oscillatar

< 1% 107 after
15 min, at 20°C

<Hx10#/°C
< 131078/ year
10 MHz, approx, + & dBm

01 pVio 02y
{max, 01\ with Abf}

1 a0 2V
fmax, 1V with AM)

Ot di

<1308 % 1 digit
<1808 * 1 digit

=8 before + 0.7 4R {max,)
500

< 11
< 15 (P < — 5 dBm)

0102643
03 dB perdB3

1EMF seiting range = 0 dB)
Phase noise 25 kiz from carrier

external

= 800 MHz < =132 didc/ Hz
f > 500 Mz < — 126 dBc / Hz
Resichal FV in 8 30 Hz 1o 3 kHz bandwidth
= 500 MHz <2 2 Hz {rms])
= E00MHz <3Hzlms)
Spuricus signals 0.01 to 30 Mz fram carrier
f= BOGMHzZ < - 80 dBe
> 500 MHz < - 75dBe
Harmonics < - 25dB8c
Hasiciual Al < 70 dB referred to
30 % AM, SO T-weigntad
FM '
Freguency deviation of - 0o 20 kHz
Hasoiution 10 Hz {Af < 4 kHz)
100 Hz (Af > 4 kiHz)
Modutation frecuency )
internal 30 Hzto 30 kHz

2 Hz 10 140 kiHz {~ 3 gB)

Setting error with Af < W0 kHz

L= 03103 kHz
g = U U3 1030 kHz

Distortion

DGC-coupled FM {option)
Frequenoy deviation Af

Resoiution

E[mod
Setfing sror

o0

< 4% & 2 digit
< 8% = 2 digi

<< 2 Wat Af < 10 KHz
&l g = 0.3 10 3 kHz

Oto & xHz

10 Hz (Af < 4 kiHz)
100 Hz (Al > 4 ki)
010 30 kHz

< 4% & 2 dgit

Distortion

Fraguancy offget

Broadband FM

<2 % (e = 0.310 3 kHz)
< 150 Hz

Mg fraguency deviation depending on

sarrer fraguency
O.4t0 < 60 MHz
B0 < 120MHz
1200 < 250MHz
25010 < 960 MHz

DM

Phase deviation
Resoiution
sdodulation frequency
intemal and external
Setting error
Frecuency rasponss
Distortion

AM

80 kHz
20%Hz
40 KMz
80 kHz

CioGradg

0.01 rad

WOHZ 0 18 kHz

{fmo X rad <2 20 kHz)

<49 4+ 2 dfigit (0.3 to 3 KHz)
< = 3B (100 Hz 1o 16 kHz)
< 1% (03t 3 kHa

{EMF setting range = 0 dB)

Modutation depth
Resolution

Moduiation frequency
ntemat
edtarnal

Cto S0 %
01 %

30 Hz to 20 kHz
2 Mz to 20 kHz

Setting errorform < 70 %

fioe = (.310 3 kHz
Toe = 0.03 10 10Kz

Cistortion

< 4 9% & 2 cligit

< 8% = 20igt

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

Test receiver

Frequency measurement

Measuring range
Resohution

Inpug leved range
Socket RF
Socket RF DIRECT

Meaguring error

30 &KHz 10 960 Mtz

S0z

0.3 mW e 50W
3to100my

like ref. oscillator 10 Hz

Frequency-offset measurement

Fraquency range 2 1o 960 MHz
Measuring ranges O1o #1074 = 100 kHz
Resolution . 1Hz/10Hz
Admissibig input level range with < 10 kiHz offsst
Socket RE 10 Wt 50W
Sockst RF DIRECT 0.5 10,200 mv

~ Power measurament
Fraguency range 210960 MHz
Measuring range 20 MW io BOW
Rasclution O mW 0w

01 W= 10w

Measlring error with average indication

f= 15 10 500 Mz
f= 5100680 MHzZ

FM measurement
Fraguency range

Deviation
measuring range

Rasolution

< 8% -+ 1 digit
<12 % & 1 gigit

2 to 960 Mz

010 30 kHz

10 Hz (Af < 10 kiHz)
100+, [14f = 10 kMz)

deazuring errorwith Af < 10 kHz

frnoe = 0.3 103 Kz
Foneer = 006 t0 10RHZ
input fevel range
Socket HF

Socket RF OIRECT

Demod output

<4 % = 2 digh
< 8% ¥ 2 dgit

0.8 mW to 50°W
510200 mv

DG to 20 kiHz (~ 3 0B)

Broadband FM demodutator (option)

Frequency range
Reviation
measuring tange

nput levet range
Socket RF

WMeastring arror with,
frnse = 3.310 50 KHz

Residual Fiv
< 500 MHz
f2= 500 Mz

Demaod cutput

HM measurement
Freguency range
Measuring range
Reschstion’

Measuring error with
firog = 0.3 103 Kz
frroa = 0.2 10 10 kHZ

Demod output

AM measurement
Fraquencyrange
Measuring rangs
Resolution

deasuring exror with
frnoa = 3310 3 Kbz

Input levet range -
Sockat RE '
Sacket Rr DIRECT

Demod output

210980 Mz
O to 50 kHz
10 mWic B0W

< 5 % < residual FM
< 9% + resigual FiV

<3580 Hz peak
< 500 Mz pedi

DCto 140 kHz (- 3 dB)

210 8680 MHz
010 8 rag {Af < 50 KMz}
0.0t rad .

49 % 2 digit

< 8% 2 digit
150 Hz 10 16 kiz {~ 3 o)

2 t2 960 MHz
01099 %
01 %

<4 % & 2 digit
< 8% + 2digt -

0 mW to 50'W peak
7 to 1V peak:

DC 1o 20 kHz (- 3 dB)

Spurious-modulation measurement

\Weighting

wue rms

Measuring ranges for measuring sror <1 dB,
referrad 10 3 kiz FM, 3 rad &M or 30 % A

Fe BOOMHZ

f= B0OMHzZ

£ SO0 Mz

iz B00 MHz
Admissibie input level
Socket RF

Sockat RFDIRECT

010 80 dB/ GO T-weighted
010 56 dB / CCiT T-weighted
Q01048 dB/0.03to 30 kHz
U044 9B/ 0.0310 30 kiHz

= 10 vy
= 20mY

Adjacent-channei power measurement (option)

Freguency range
Input level range |
Socket RF

Socket RFDIRECT

10.5 10 960 MHz

1 W io B0W
2010 280 my

Measuring rangs for adiacent-channst power

< 499 MHz
{72 499 MHz

Channel spacings
Measuring error

8o - 80 dbc
“““ 1§t - 76 dBc
usable from — 15 dBe -

10/12.57 20/ 25 khiz
= 3dB







owe

mMarmoenics measurement 0o — 70 dBe
NMieasi ring error < 3l to - B0 dBe

Spuricus-signal measurement O to — 86 dBc
MéasLring sror < B for - 3510 — 75 dfc
an carrler offset 50 kHz
10 20 MHz

Maasuring range for selective level measurernent
Socket BE = TG0 + 47 dBm
Socwet BFDRECT - 105 10 + 0 aBm
Measuringarror < 4B/ = 800 MHz
Measurig bandwidth APOroX. 3 kHz

Puptex FM/PhM demedulatar [option)

Fraquency range 27 10 880 MHz
Fid measiyng range 01020 kHz
Resolution 1G /106 Mz
= OMimseasuring rangs Oto frag
Cod (foa X rac = 20 kk4z)
T Resolution D07 rad
- 0.2 to 20 kiz
Measuring srror
(frnoe = 0.310 3 KHz. Py = 0.5 10 50 W,
Fivt < & % + residual FM
2 digit
Bt < 690 + rasidual FM %
2 diigit
Residual FM, CCIT-weighted, rms
Fid
f= 500 M-z < W Hz
T2 500 Mz < 2Hz /100 MHz
]
= 800MHz -~ < 0.02 rad
f=>800MHz < 0.0% rad 7 100 My
Squelch threshoid
o 200 Mz = 10 mw
General data
Variable modulation generator
Fraquency range 30 He 1o 30 Wiz
Rasoiution O Mz {f < 300 Hz2)
1 Hzif<3kHz)
o 0 Hz (= 3 kHz)
%ed frequencios D16/0.3/04/1/1.25/
N 2773/ BkHz
Frequency error =00 %
EMF range Ol myiodV
Lodd resistance =200 0
Level resolution D V=< 1Y)
Tomyiy =<ty
0 MV =Y
EMF error < 4% £ 1 digit
{foner ™ 0.3 10 3 kiz}
Digtortion < T%atf> 50z
Source resistance < 5 {f=0.310 3 kHz)
flosting or 80002 £ 5 %
1 kMz moduiation generator
Frequancy error < Qdkz
Distortion <D2Z2%
AF superposition -
Variable rmodlistion generator + § KMz moduiation
genargtor + externai modulation signal
Sumvoitage max. 15V,
Ly
P

AF voltmeter
Frecency range

Measuring range

Fesoiution

nputresistance

Distertion meter
Measuring freguency

aasuring range
Resolution

Measuring error
K= 71090 %

Input level
SINAD meter
Maasuring range
Resoidion

Measuring srror
U fevel

AF counter
Fraquency.range

Resoiltion

Measuring arror
Admissibia input level
DG voltmeter
Maasuring rangs
Resclution

" Measuring error

nput semistance

DC ammaeter
Measuring range

Resolution

Measuring error

Shunt resistance

S8B stage (option)

Fraguency range

AF power measurement

Meaguring error

Presslectabie
intermodulation

Test frequencias (AF)
Fraquency offset

30 Hz 1o 30 kHz or
CUITT-P5G-weighted

0.2 mV o 30V unbalanced
0V max. baianiced

01 MV <01V
1MV Y

0 VIV < 10V
00 MV (V2 10V)

< 5% & 1 digit
< 5% = 1 digit

00K £ 10%
or 006 + 4%
floating or groundeet

TkHz £ 5Hz
Oto 89 %
01 %

< 5% % 3 digit

B Yot ARY)

110 46 di3

G1 i3 (SINAD < 30 dB)
0.5 dB {SINAD = 30 dB)

<0.8dB + 1 digt
0110 30V

30 Hz 1w 30kHz

01 Hz {f < 300 Hzy
1 Hz {f = 9700 (8899} Hz)
W0 Hz (f 2= @700 {10000) Hz)

<001 % & 1 digh

5mvio 30V

U104 50V
DMy (V< 10Y)
0O MV IY 2 10V

<5% £ 1 digh
> 100 K

oz 1BA

TmA = 2A)
0mA{l=2A)

<4 % E5mA
10 meéd

TX measurements
210 960 MHz

1Vt 50 W
{averagae and paak)
ilke with standard instrument

25t040dB
G717 K’z or 11 /1.7 xHz
4 80kHz

Resicual FM measurement ke "FM measurement”

AF bandwidth

{page 6)
10 Hz to 30 kHz

Cartiar suppression
Measuring error

3B suppression

338 modulation
Resnluton
Freguency accuracy

Infermociulation
EAsUing rangas

Measiuring error

Tastabie sensiivity
Waaguring s

Ciifget rangs

miax. BF level
Socket RF BIRECT

Socket RF

max. RF iave! for

Ji060dB {f=0to 15kHz)
F2dB (Dta40dB)

Oto 80 dB (f = 010 15 kiHz)

RX measurements
Ot 30 ki

10 Hz

like reference oscillator

01080 d8
3 to 80 dB {0 dBm /600 ()

+ 208

10 10 g8 SINAD
= 0808 = 1 digit

1 kHz (=1 kHizd

+ 13 aB8m
~ 7 dfm)

intermodulations measuremenis

Socket RFDIRECT
Soexet RF

Selective call testing

+7dBm
----- 3 dBm

Encoder, decoder and acknowledgement call testing.
Tone seguences with up 1o 8 tones )

Call systams

Freqguency eror
Cistartion
Fraguency offaet
Tone duration
Pause duraton
Dscoder bandwidth

IEEE-bus interface
Stanoard

Connector
Functions

ZVEN, ZVEIZ, CCIR, VDEW,
EURO, NATEL and afres
programmaicie tore sequence

= 0.0t %

= 1%

Oto+ 9.9%
20 t0 899 ms -
01092 ms
+0f ok 9.9%

EEE 488
24-way

AHT BHT L2 T, SR,
#L1, DCH

Contred interface 236 041 {option)
16 on-off relays and 18 switchover relays

VBWR test probe (option;

Frequency range

VEWR measuring range

Measliriag error
Impeadance
Forward power

Cannecting cabig

25 6 500 MHz
10016 9.89°

< (VEWR - 0.9V/3
50 0 (VSWR < 107)
59 W to 50 W

Power supply, dimensions, weight.

A maing

D6 Supphy

Cerating temporaie
Storage temparature
W Hx D)

Waight

87 10 140V and 180 0 260V
47 10 450 Mz, approx. 120 VA

11032V, apnrox, B5 W
=5 45870 -

- 250+ 700

443 % 264 % 374 mim)

appiox. 21 kg {46 1)
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Transient Recorder for Radio Sets - E—
File  Measure QOntions  Help
Brief interference in adjacent channels when turning the trans- | [ fletersiesssenen — : AL M
mitter of radio sets on and off or when the transmitter powar 090 0
takes too long to bulld up are typical problems that are simply . e lein
anatyzed with the aid of the transient recorder” in STABILOCK 530 S ; 7 i ; ;
4040, = 11 S .
SO A R ]
Together with Windows on a PC and the transient recorder PC e w06 R Y A - T
program, Precision Radio Test Set STABILOCK 4040 proves = w20 f } [
) . '
that it is still right up to date and up to the mark. . e | \ i :
- " RN
Storing test cunves, printing, superimposing, compariscn and +og0 - i \\-_m\ ;
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This picture shows the transient frequency response, The meastrement is triggered by pressing
the transmit kay {t = 0.0 ms): For more detafied analysis, & section of the curve was zoomad for
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of a cursor. I this example it i3 1260 Hz and appears 37.12 mgs aiter pressing the transmit key.
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Installation Instruction

GENERAL

This set has been constructed and tested in conformity with DIN
57411 Part 1/ VDE 0411 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 powér plug may only be inserted into a socket with an earthing
contact. The protection given by this must not be neutralized by
an extension lead 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.

Wwarning: 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 permissible.

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
fonger be possible, 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 OPERATION

The STABILOCK 4040 can be operated with the foliowing power
voltages:
97...140 V or 180...260 V, 47 to 450 Hz

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

Adjusting power voltage:
1. Disconnect power plug

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

| %
o, ¢
yd

Power fuse in Power connection
voltage selector

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

4. Insert voitage selector so that white arrow on selector is
pointed toward the desired power voltage:
§7...140 V: 100 mark on voltage selector
180...260 V: 220 mark on voltage selector
5. Re-connect power plug

Replacing powerfuse:
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 V

approx. 3,5 A at z2¢ V
Fuse: T16/250 E (16A})

Connection by means of:

Battery connector ‘
reference number 300 642 (standard accessory)

SOFTWARE STATUS

Software status readout is provided in display <:> after entering
[ON] [64]. “ o '

Example:
.04 — —  AZ22
Software IEEE 488 bus
status address of the 4040

Switching off with [RESET] key.

2-3







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 1is on if the_power or battery is connected to the 4040, also

when the set is switched off.

STANDBY mede is not provided since the unit achieves a frequency
accuracy better than 1x10°7 within 15 minutes after switch-on

{Ta = 20 °C).

EXTERNAL SYNCHRONISATIGCN

If the accuracy oflthe crystal oscillator in the STABILOCK 4049 is
not adequate for particular applications, pulling synchronisation
is possible by an external reference s1gna3 to socket 12 on the rear

of the unit:

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

CRYSTAL CORRECTION

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

Special ON 653: Displaying built-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 iastead.

12 3 456 7 8

L—————— SSB stage

Broadband FM demodulator
Adjacent-channel power meter
Control interface 246 047 or 236 041
Frequency-range extension

Duplex FM demodulator

Cassette drive or memory card
IEEE-bus interface

Special ON 66: Displaying hardware status

[ON] [66] shows the hardware status. This Special is important for servicing
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 4 5 - - ~

1

L——— Reserved

Reserved

Reserved

Precision decade stage

DC FM modulator (on decade stage)
Duplex demoduiator

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 intoc 200 Q
Pulling range approx. 1x1078 ppm

10 MEz Output Bull
Output of intermal. reference oscillator
Cutput level approx. + 5 dBm into 30 O






AF Detector Buib
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 Bulb:

Function Pin
4040: max 10 Vpp, Ri 10 ————= Ri >1 kil %
1040 ground  Ext. filter | &
4040: max 10 Vpp, Ri 1 Mn == ‘ 20
4040 ground 21
+15 V, <10 mA, Ri 68 q for external filter — 1z
-15 \J, 1 1 i u 1" PSR 25
Ground 13
RX/TX Switchover =—— RX=1, TX=0 23
RX/TX Message, RX=1, TX=0 ———> L
Ground , 24
DC Measuring input 3 - 16
4 H 3
5 . ] 15
6 " 2
7 n ’!4
ground I 1
ﬂ 5
i 18
Notch Filter 248 076 10
200 - 600 Hz 22
Auxiliiary control line (see chapter 3-33) 6

Mating plug for Bu15: Subminiature Plug Series D, DB-25 P
Reference number 300 641
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Monitor Qutput Bulb
The monitor output enables the signal tc 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 lccated paralliel to Buls.
See also SPECIAL 26 (page 3-37): AF Volimeter Autorange

Monitor Signals

NOTCH
£X7 ' 200-
) FLTER 500Hz2
DEMOD ot [ I [ _J.;
T RMS METER
AL -——n---*\-._..‘ ot :\L..« 1kHz @
MOD GEN —mem—i ] b V—— O U o T

TX '
OFFSET =

Double Modulation Bul?
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 contrel by SPECIAL 28 and 29, see page 3-39

Pin occupancy Bul8:

Relay

no.

18

22

23

24

25

Drawing shows non-operative

VAVATRVAVRVRTAVA

m

(@]

P

[

A A

'Y

ava

™

mnm

bit 1
bit 2
bit 3
bit 4

a¥aTata'

[ ARA

Pin
ne.

BCD Relay
code no.
26 :
¥
- 8
27 L™ :
4
e ¢
x 1000 28 ¢
2 -
29 ¢
1 r
J w TS
8 -
31 c
4 ™ C
32 -
x 100 ' <
2 3 7\0 ¢
1 4
- i C
Inputs for testing bit 5 —f—C
bit patterns by a bit 6 C
controller, bit 7 C
See page 5-4 bit 8 C
Log 1 & +1.2,..+30 V
Log @ = -30...+1 V

Mating b]ug for Bul8:

positions of relays

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

2-8
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Pin
no.

10
28

1
27

12
28

-
4

14
30

15
31

16
32

17
33

BCD
code







Control Interface Bul9

236 041: 16 relays with switchover contacts

236 (42: 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 Buig:

Relay
No.

02

03

04

05

06

a7

08

09

] _a
i .
i ~
-
1/" i
-
.
s
¥ A
~
(‘ S
-
.
-~
{ A
a e
/' .
PR
. -
e
T o
~
/’ A
-
1
[
' -
i -
: a -
ol -
"
|
-~
{ ~
r. i
ol ¢
pe
L
P
T -
&~ s
1/- <
~
-

aYata

Pin
No.

18
34

18
35

20
36

21
37

22
38

23

A\ WA

39

24
40

25
41

Contacts Relay

closed No.
en
r (
10 {/4 C
TX -
RX ] e
11 1//= ¢
s
Squelch ON -
Squelch OFF : ¢
12 _ C
Calling key L C
See 3-44
I C
13 » L
Transmitter il 'd
advance time
See 3-43 ' <
14 T,,c L
e
P L
15 f,/s —~
e
[ C
16 - C
-
el
E -
17 f,/c C
5
i r
i .

Drawing shows non-operative positions of relays

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

2-9

Pin
No.

10
2b
42

11
27
43

12
28
44

13
29
45

14
30
46

15

31
47

16
32
48

17
33
49

50

Contacts
closed
an

) Lower band

3 Upper band






AM Output Bu3é

DC-coupied demodulator output DC...20 kHz

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

With FM and #M demodulation Bu36 can be used as a Tlinear
tevel output

Internal resistance 600 G

FM Cutput Bu37

DC-coupled discriminator output DC...20 kHz
Cutput voltage 2.8 V with 20 kHz frequency deviation
Internal resistance 600 0

IF Output Bu38

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 m¥ into 50 D '

Printer Connection Bu2ld

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 + 4922:
see 4922 operating manual, page 2-3

Wide Band FM Demod Bu4l
See 3-16






Operating Instruction

SHORT FORM OPERATING INSTRUCTION

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

CONNECTING THE TEST TRANSCEIVER

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

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

2. Cable with BNC plug for connecting transceiver AF input to
4040 modulation generator.

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

:"“S.mex e K -

'{ 2 L:S'i-_ﬁ,_,”ﬁw '.g}‘-KHZt

| B 4 Voltmeter
RF Generater

RX
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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-ciear

If 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 depress1ng 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)

Freguency 150 MHz

oMF 10 uv

Modulation generator 1 kHz

Voltmeter to ~AC and VOLT/AMP

CCITT filter switched off

A17 external filters deactivated (see 3-33)
A1l 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 1nf!uence the stored selective call test
parameters.

If the OFF-key is he]d 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).







RECEIVER MEASUREMENTS

Frequency Setting

The.frequency is entered by the keyboard and indicated in
display <§>. If frequencies <0.1 and >%60 MHz are entered a
warning signal socunds 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 freguencies 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 zeros.

Procedure:

1. LFREQUENCY]| LED in the key }ights up.

2. Enter numerical MHz value with decimal point

3. [Rad MHz dB

Fine Detuning

The frequency,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. |FREQUENCY] 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 B 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] =]
3. vary with [5] or [-] key

4. To switch off variation mode depress: '
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Step Variation {channel hopping)

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

|

Step width

in kHz

X =0.01...99.9
2. Vary: [ON][38][FREQUENCY] [£] or [H]—=<
3. Switch off variation facility:
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RF QUTPUT LEVEL

Set

The RF level can be set optiocnally in uV, mV, dBuV or dBm with

the keyboard.
The RF level 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
or
or with terminal voltage (INTO 5000 display

only
Alter unit:

1. |AMPLITUDE

2. Depress key of desired unit

Vary and Switch Off
QFF /0N A The output level dispayed in <@> can be varied

by turning the RXLEVEL knob and switched off and
[::::::j on again by the OFF/ON key. This can also be done
RY LEVEL if the LED in the AMPLITIDE key is off.

Terminal Voltage

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

fevel display shows haif of the EMF value or

] -6 dB respectively.

RX
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dB Addition or Subtraction.

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

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

“RF DIRECT QOutput

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
on.

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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2nd 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 other 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 DIRECT LED has to be off.

20 d8
i P
‘ Rr -
I! GIRECY
RX & ¥ox
g?d . Spectrum
jgna i or Analyser
Generator
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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 Tow
distortion.

Procedure:

1. Select modulation generator by MOD VAR [<Z] or MOD 1 kHz [&Z
keys. Switch off with same keys.

The MOD VAR generator is also switched on by depressing the

key.
2. Set modulation frequency:
[MOD FREQ][DATA][% Hz dBm] or [W kHz dBuj
Fixed frequencies: -]
“Back to DATA entry:

Modulation freguency indication by 8 LEDs in <:> or as numerical
value after pressing the key.

3. Set modulation:
(FH A e [DATA] [W_kHz dBu] for FM or
N e IR
" " [Red MHz dB] M

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 <:>:
(oD FREQ] [ [
2. Vary by [+] or [-]
3. Switch off variation facility:
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External Modulation

Without setfing facility

Modulation sensitivity at EXT MOD input (600 &) on the front panel:
0.1V peak 2 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:

LA FM aM][W__kHz dBu] for FM, display in &
% Hz dgm] u AM W

Rad MHz dB « Rad n oo

T

With setting facility

Entry: [conDIT] [27][0] [on]i27]

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

Or:

Enter the modulation on the keypad of the 4040 or by remote 4
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 moduTation 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:

Lcono1T] [27] [1] [ou]

Modulation sensitivity for DC FM: 40 mV/kHz

Switch off DC coupling:

Caution: It is not allowed to switch off CONDIT 27 14 during TX
cperating 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.
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Superimposing Modulation

The modulation sources MOD VAR, MOD 1 kHz and MOD EXT {front
panel) can besuperimposed for the same type of modulation. With
that e.g. testing of a receiver with subaudio squelch is possible
with the MOD VAR generator set to the squelch frequency and the
MOD 1 kHMz generator used as test modulation.

Modulation 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 4040
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 Bul7
AM M
FM AM
M AM

The internal modulation can be composed of MOD VAR, MOD 1 kHz
and MOD EXT (front panei). '

Modulation sensitivity at Bul7:

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







TRANSMITTER MEASUREMENTS

Frequency OFFSET Measurement

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

Procedure:

1. Enter nominal frequency: [FREQUENCY!ldata|[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 teone 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:

FM deviation = 250 ms

Error = T ek Time ~Fod ° clock time |

p—
i

Example: FM deviation 2.8 kHz, fmod 1 kHz

2800 )
Error = ——go5 o000 © * 3.56 Hz







Transmitter Freguency Measurement

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

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

Procedure:
Measurement at RF socket At RF DIRECT socket
Input Tevel range 0.1 mW...50 W Input level range 2...100 mV
LTXx] or [AUTO] mode mode
Switch-on RF DIRECT socket
TX COUNT TX COUNT

'

<i> indicates:

-------- = search

! ~-241656 | previous frequency alternatively
T with lines = no signal found

2567783 ] = frequency of the signal detected

, |
' '

Further measurements: Further measurements:

automatically on frequency by depressing [TX COUNTl only
changes and power >50 mW _ :

or with power_ <50 by
depressing “ COUNT | only
The measured frequency is now the reference freguency for the
following TX modulation and offset measurements.

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

.Nﬁth ON18 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 PELAK
O O
[:::::] indication in <:> in W
™
AVERAGE: for FM/&M transmitters. .
On AM the average carrier power is indicated
PEAK: indication of envelope peak power

Frequency range 1...15 MHz

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
facter

1.5

14 D

1.3

?.2 A i

1 .1 ‘\M

1 1.5 2 3 L5 6 § 10 15 fie







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. Select demodulation mode:

(BN FMa][W_kiz dBy] for FM, display in &

or [ 2 dgm " m, 0t *

" [Rad MHz dB ] "M, " oo
2. Select measurement mode by repeated depressing of the PEAK
key: '
POS +/~ NEG
O O
PEAK

POS 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":

citew (Mgt

3. Monitoring modu]ation:
Depress the key and adjust loudspeaker volume.

4. Demodulated signat:

The demodulated signal is available at sockets Bu3é 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 so on. The front panel
output is DC coupled and in order to avoid faulty evaluations
provided with a squelch.

: f
— ;g - —-C Bu37
Loud- |
speaker i
Demedy- N ’ !
lator Squelch L MOD
i
NP Y ® ' - ;C Bu3é







5., AM Demodulation

With AM demodulation there is automatic gain control (AGC) by
the RF input attenuator. The attenuator is set in such a way
that all 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
demodulate this modulation content:

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

Then enter: fCONDIT] {26] [51] [No] [ON] [26]

This holds the RF input attenuator. In any subseguent 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 moduiation.
Measuring bandwidth 30 Hz...30 kHz or CCITT-P53A.

Residual FM, AM or 3M relative to the test modulation

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

[FM AN eM] (W kHz dBu] for FM, indication in <& =
l‘:é“ Hz dBm{ 2] AM i L £
Rad Miz dB ] " &M " "

L]

2. Test modulation indication by the AF voltmeter:
[MOD] [VOLT/AMP | indication in @

3. Set test modulation as reference value: |[dB REL

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

5. Demodulated signal: refer to page 3-14

Residual FM or 8M in Hz or mrad units

1. Transmitter unmodulated

2. Depress and VOLTZAMP] 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

m i

Wide Band FM DemoduTator 229 039 (Option)

Can not be used simultaneocusiy with the Duplex-FM Demodulator

229 051,

By using this option, FM demodulation and measurement can be
performed with modulation frequencies 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 Bud0 on the rear panel:

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







MODULATION GENERATOR
Qutput 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 frequencies: — * —= [MODFREQ)[* ][] ——= [FMAM &) [dzta)[mV]

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

30 Hz ... 30 kHz: == % - " " o
vary: = =na]
1 kHz: - T
Ext. generator: =~ can not be set
" L - [ON][27][FM AM &M][data](mV |

* 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 alsc 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 1 V
peak at the EXT MOD input (600 ) is regired for correct level
setting by the keyboard.

Upon ON 46 level and frequency of the med generator MOD VAR
can aisc 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 coupled {see also next page).
Source resistance <5 or 600 (. See specifications,
Output level display: [GEN] [VOLT/AMP] —= &>

Not the EMF but the terminai volitage at the MOD GEN socket is
displayed.







Cutput MOD

For some applications, the frequency response of the transformer
coupted MOD GEN output may be toce poor.

With RX mode the signal from the Modulaticn Generator is also
available at the MOD socket providing a better freguency response,
Output via MOD socket with RX mode:

Freguency response 0.3 dB from 10 Hz to 30 kHz
Maximum available EMF 5.6 V
Source resistance 600 O unbalanced

EMF setting:

By setting FM as for receiver measurement, see page 3-8:
2.8 V2 10 kHz P or 3.57 X2

Setting resoiution:

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







AC/DC METER

(' )
/AC/OC @
L]
[ > - R
% : T W
“““““““ TATS T Te
1 2 3 [oh | 4 | =
o 5

C_ -0 0 i

P4 1ER s - METER

O mo O gx g Oarn) o O -«

T3 ]

AF inputs:

Input resistance
600 Q or 100 kO

DC ammeter

X Y (/;3)
DC voltage é T
measiring . SYM Balanced or
1nput ---—"t--4 unbalanced
DC current —~ )
measuring
input
Meas. point ® =
AF inputs /.Ivommﬂ ([dBREL]) + AF Voltmeter
socket -
MOD GEN — ([cc1TT]) ~—=[SINAD _ ~ SINAD-Meter
- ,
TX-Demod / N DISTORT] ————— DistOrtion
VDC input [ DC voltage
' : I’ meter
ADC input  [ADC -
!







SPECIALS

General

By means of the SPECIALs transceiver test routines and épecia1
measurement modes can be called up. ATl SPECIALs are indicated
on the front panel with the corresponding ccde number,

( O1 MO0 SENS Loow e sEns S/N, 98 21 EXT AUDIC FRTER 31 SELFCHECK [FiNExT )
‘ 02 HOLD PEAK MO NOWCAT [-n SENS SINAD 8B 22 AUX DO weuT LMo {’32 ANSWER BACK/SYSTEM _Ho
03 DUPL MOD METER 13+ CENTR ganDw ,.®@ 73 PRMT WO0E e 233 COOER Mot % Mo Mo
104 HARMON o 14 SOUELCH | NoDELAYSEC 24 TOLQ Min/ Max  Dow [3«  oecooen h o
Xos SRR o8 MMy o Meg 15 EMECONT[TE —20 8] 75  PRE AITEN o8 {38 puPLex SMCE T
DB SELECTIVE POWER 16 DuPLEx ODESENSINc-ADJS 26 HOLD PMS. RANGE 36 CHaN SPACE aHr
07 ADJCHANPWR L’.‘i 17 A0 PWAREXTION Mo 27 EXT MOO LEVEL CONTR 37 CHAN Mo .. M
OB Fs wWIDEBAND 18 RXFOLLOWSTx £Tx 2 Rx 78  CONTROX RELAY .. % *EASUREMENT
[ o® LPWATISECH s Mo 19 RX = X FAST 29 CHANR - 8CD IRELAYSS REMOTE y

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 1is over.

Measuring Conditions

Some SPECIALs, marked by one or several points on the front
panel, reguire 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 cailed up by

CONDIT valid conditions are shown in display @
e.g. [20 X] |

20 = numerical value of condition, X = SPECIAL number

The second part of multisectional conditions, e.g. 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 10 the ex works status. _

SPECIALs via IEEE 488 Bus

Bus commands corresponding t0 the front panel operations
are-given in the following pages in parentheses.

IEEE 488 bus command = ( -~=mewn- )
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01 Modulation Sensitivity

Procedure:

@ @ @

%

% d8m
539 MHz dB
Enter nominal modulation Enter expected value of
FM: X = 0.1%t09.0 mocdulation voltage.
AM: X = (.1 to 89 X = 0.1 to 3000 mV. The entry
gM: X = 0.1 to 6.0 must be repeated on AUTQTEST

. |
' l
( TX CO 01 X KH MM X MV ON 01 M6 P6 )
%,
RA

Result <:> = AF voltage at the m1crophcne1nput of the transce1ver
for nominal moduiatwon

When the routine is recalled, the expected modulaticon Qo]tagé
has to be entered again while the nominal modulation remains
stored.

Recall: [FM AM aM][X][mV]{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 level resclution of the modulation generator (0.9 mV) may be
too coarse. The level resolution can be increases by using a
small load resistor (see following test setup). The siide switch
on the generator output must be set to 600 (L. The division factor
of the arrangement is produced by ON 01 and does not have to be
considered by the user (see also 3-22). This does not apply to
level settings without ON 01.

I . e , o
W

S hl
600 @ To microphon
: ST 0 input of the
transceiver
(. - - - Maxinun AF level: 30 nV
Fodulation generator  Socket
in the 4040 MOD GEN
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Procedure of SPECIAL G171 routine:

The routine cuts out the i-kHz generator and turns on the

variable generator. The AF millivoltmeter measures the Jevel on
putput MOD GEN. The type of demcduiation M, AM or &M is set by
CONDIT 01. C

The program first determines the division factor between the
entered expected value and the actual veoltage on the cutput
socket and then increases the output voltage by this division
factor. This also includes range switching, so the level
resciution of the modulation generator (0.1 mV) is alsc loaded
with 6 @ {(shunt). The maximum output level in this example is
30 mv. -

Then the required AF voltage for the entered nominal moduiation
is determined in the foliowing manner: Proceeding from half the
expected value 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 moduiation is exceeded, the
output voltage is measured and displayed as the resuit.

0Z Hold Peak Modulation Indication
Switch on measurement mode: @] : ( ON 02 )

Switch off: ( OF 02 )

Note: In remote operation the peak detector 1is 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 freguency 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 Democulator:
3. Enter receiver frequency (RX): [FREQUENCY][X] Rad MHz d3 |

Now ail foliowing RX freguency entries will tune the Duplex FM
Demodulator automatically to corresponding TX freguencies.

The moduiation 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:

(co] [03] [x] [Rad MHz @Bl [oN][03] ( CO 03 X MH ON 03 )
|

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

Switch off Duplex FM Demodulator [OFF] | (OF 03 )

04 Transmitter Harmonics

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

Transm?tte% unmodulated, 4040 tuned to fundamental frequency.

Procedure:
, |
& = dB ratio - ( ON 04 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 freguency measurement not possible at f = 80 Mhz
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05 Spurious Signals

T = em e e (J dB carrier reference level

Measuring threshoid X dB. Only spuricus
signals with Tess dB difference to the
carrier are measured.

______ N No signals are registered at carrier
. offsets of #2 MHz. Width of gaps: #5 kHz.
T T Substitute measurement: SPEZIAL 06.
I Attention: Spurious measurement not
fstart fcarrier fstop possible at f = 80 MHz
la—— search range-mm-J

20.1 MHz

Search time: appr. 2 s for establishing the reference vaiue on
carrier frequency + appr. 9 s/MHz

Procedure:

1. Enter measuring conditions:
[ConpiT) [05) (¥] (Rad MHz_dB] [X] [Rad MHz d8] [X] [Rad MHz dB]
| l | |

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

{ CO 05 XDBXMHXMH)

2. Set carrier freguency with keyboard cor by carrier frequency
measurement (see 3-12). '

3. [0 [05]=< Continuous readout of actual search

frequency
Result readout when spurious is found —=<&> dB

.<:><§><:> : no reading _
Continue search: _ {+)

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

continued aytomatically up to the stop frequency.

1¥ harmonics are detected, these result in incorrect measurements.
Only measure harmonics with SPECIAL 04.

4. Switch off routine: { OF 05 )
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06 Selective Level Measurement

Measuring bandwidth approx. 3 kHz
Measuring range at RF socket -70 to +47 dBm
Measuring range at RF DIRECT -105 to 0 dBm

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

Attention: The input circuitry may be damaged by input levels
>1.5 V¥ at the RF DIRECT socket.

&

s
[FREQUENCY] [X] [Rad MHz_dB] [ON][06]— <& = RF level in dém

i . . )
Set measuring frequency, <:><:><:> : no reading
change frequency without repeated entry of ONO06

{ FR X MH ONOS P4 )

Recommended accessory for level measureménts: 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 not possible at f= 80 MHz

07 Adjacent Channel Power

The microprocessor calculates the adjacent channel power by adding
the vatues from a corresponding number of measurements set over
the total bandwidth of the adjacent channel.

|
[CONDIT] [ C7] .[ W _kHz dB i ON| fDﬂ. . = adjacent channel power in dBc

Set channeT [:] <:><:><:> no reading

spacing = upper channel
X =10, 12.5, : ' Reading in 2 e.g.: +25 kHz
20 or 25 kHz ‘

lower channel
Reading in 2 e.g.: ~25 kHz

[ ]
H

|
(/€007 X KH ON 07 +

The éigna] 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 possible at f = 80 MMz

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

vatues by entering
[conp1T]{26] [71] [ON] [26]

Measuring ranges for adjacent-channel power:

for without SPECIAL 26  with SPECIAL 26
<499 MHz  -40 to -80 dBc 18 to -60 dBc
£ 2499 MHz 40 to -76 dBe -18 to -60 dBc

usable from -15 dBe

08 Wide Band FM in Receiver Measurement Mode RY

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

Frequency range 0.4 60 120 250 500 —— 960 MHz
Max. int. FM deviation 29 20 44 80 &0 _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 period of test objects. When waiting time is set,
the next measuring step follows automatically.

Entry:'
| ; |

(conn1T] [65] [X] [No.] [ON} [T9) ('CO 09 X NO ON 09 )
Waiting time in seconds
X =0.1%t9.9 _ _

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

[cono1T] (111 [X1[Rad MRz dB ] [ow]._,.@

Signa?-to—imise ratio b possibly |ONJ[42]{ AMPLITUDE|{unit] .
(S+N)/N in dB ) '
X = 10 to 50 {——— " ( ON 42 AP unit

( CO 11 X DB ON 11 P4 )

<:> = EMF for the given signal-to-noise ratio in pV.
Another unit can be selected for tMF with ON 42,

Procedure of SPECIAL 11 and 12 routines:

The routine selects the cperating 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 1is cut out.

The routine, proceeding from -76 dBm, alters the RF input Tevel
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 1% the modulation
is turned on and off with each step.

_ 25.6 dB

- n=1,2,4,8, 16, 32, etc

Step width: + or
Duration per step: 100 ms

Alignment tolerance ON 11: <3).5 dB
Alignment tolerance ON 12: <&0.8 dB

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

1f no alignment is possible, -=-=-- will appear on the AC/DC
display ¢6>. The modulation generators and the external medulation
generator”~ 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 .
SINAD = S = signal
N+D N = noise
D = distortion
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13 Bandwidth and Center Freguency Error

O &
{ . i
FREQUENCY [ X [RadMHz dB [ CONDIT | [ 13 [X| [RagMHz a8 [ON] -~
i : MHz : 42

! i
Nomina! receiver EMF increase _.®
frequency (bandwith)
FTZ: 6 dB
e

|

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

Result <§> = Bandwi&th, <2> = center frequency 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 noise of the receiver is measu-
red and set with dBREL 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-
jection is reached. If no alignment is possible, the routi-
ne is aborted.

Step width: + or - géﬁggg n=1, 2, 4, 8, 16...
Duration per step: 50 ms

Alignment tclerance: <1 ¢&B

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

5,12kHz

n
Duration per step: 100 ms

Step width: + or —

The upper bandwidth point is determined in the same
way, proceeding from an offset of +12,24 kHz. From the-
se two reference points the routine computes the band-
with and the center fredquency 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 noise suppression (10 dB or 20 dB) is set upon en-
tering the bandwidth.

Entries 80 dB for COND 13 produce noise suppression of
2048. The dB values c¢f the IF bandwidth are then given
by: entry - 80

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

values of the IF bandwidth are the same as the entry
from COND 13. :
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14 Squelch Level

&

[conoiT] [12][X] [mo.) [oN) 1] <B>

cut-in- EMF din uV
or other unit through ON 42

hysteresis in dB

H

Measuring delay required <:>

for the sguelch setting v :
time in steps of 100 ms. possibly: [ON][4Z2]{AMPLITUDE ] [unit]

X =0 to9 ( ON 42 AP unit )

( CO 14 X NO ON 14 P4 )

Cut-in EMF: clears the AF path.
If 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:

fon) [a1) [on] [14] ( ON 41 ON 14 )
ON 41 remains! Switching off by OFF 41 ( OF 41 )

Procedure of SPECIAL 14 routine:

The routine cuts in the sguelch relay (relay G3, page 2-9) and
sets the RF output level to -80 dBm. The test modulation comes
from the 1-kHz generator.

The AC/DC voltmeter is switched to ~AC.

After a waiting time of CONDIT 14 x 100 ms x 2 the AF level of
the recejver 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
point 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 (.2-dB
previously determined.

Toc 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 a 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:
[ON] (18] = <& pigital display = reference Tevel { ON 15 )
— Meter reading = setting range
& P
Set interruption free output level by knob RF LEVEL: (::)
or by keyboard entry: [AMPLITUDE| [X][Rad MHz dB| { AP X DB )

f
Setting range
X = -20.0 to +6.0 dB

Change reference level: [AMPLITUDE] [X][unit |

Unit = dBuV, uV or mv. After entering a new reference level, the
pointer in 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 output) or 1 V (RF DIRECT).

Switch off interruption free level range: ( OF 15 )

16 Dupiex Desensitisation and Duplex Filter Adjustment

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

& = sensitivity

! o
[RX](GN] [11] = [CONDIT)[168] - switch on- -w—@ = Desensitisation

transmitter in dB

{ RX ON 11 CO 168 — switch on — ON 16 P6 )
transmitter

Duplex Filter Adjustment:

[CONBIT] [i67] - T on - [ON) [18] + <&> = TX power displayed on
_ analogue meter
RX-RF level digitally displayed

[conoiT] [162] - TX on - + &> = TX power digitally displayed
: RX-RF tevel displayed on
analogue meter

Automatic switching-on of the transmitter: see 2-9







17 AF Power

Terminate AF output of the receiver with nominal load.

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

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

! | |
[ContT] (171 [X] [No.] [BR][G7] —= <& = AF power in VmA or VA

1 If dB REL has been selected
Load resistor in 0 the AF power is displayed in
X = 1...999 dBm (600 Q). The unit, however,
' shows dB only, The printout,
l however, is correct and

( CO 17 X NOON 17 P6 ) shows dBm.

18 Frequency 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 simplex:

@E—-<» (On 18 )

= measured transmitter frequency. For all following TX and
RY measurements the transmitter frequency will be automatically
the reference freguency.

Entry with duplex:

D

|
[conDiT) (35) [X] (Rad Mz d8] [connit] (18] 3] [on} 18] — <D

7

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

1. Set frequencies separateley for RX and TX duplex transceivers

2. Select the [RX] mode ( RX )

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

a. {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

&. The 4040 has to be prepared by [ON][19] for each measurement

( ON 19 )

Transmitted czll —pSEXT MOD
: STABILGCK
Receipt call ) MO 404D

Transnit  Receipt
Rece? ‘ W O - Transceiver
Receipt call, O LT _ Transceiver |
0C 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 freguencies other
than 1 kHz or to suppress specific low freguency ranges. The
below procedure is used to activate the filters:

[conpIT] | 21] [nNo.] [on][21] ( CO 21 X NO ON 21 )

Function of command (X}

X = 0 = Resets funciion CONDIT-21%
{ = Inserts distortion measuring filter (range 200 to 600 Hz)
¢ = Inserts either the 4-kHz bandpass, the 300-Hz highpass or the 500-Hz Towpass fiiter
4 = Cancels the 300-Hz highpass filter {control lime pin & of socket 15 = "H'
8 = 1 kHz distortion measurement without built-in 2-kHz highpass
Resetting CONDIT-21 function: [21] ( OF 21 )
Starting again of CONDIT-21 function: 23] ( 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 21} , respectively deactivated by
q@ . For this X has to be set 0. Distortion measurement
with the external filter, the filter has to be selected flrst

(ON 21) followed by the pushbutton

If two or three filters are plugged into socket 15 fellowing
values for X are to be used to select the individual filters.
Maximum two filters can be selected at a time.

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

Two filters 1) Two filters 2) Three filters <)

X Fl  F2 X ¥2 F3 X Fl F2 F2 l}?l = Distortion measuring filter

2 off on 2 on off 2 off on off F2 = 4-KHz BP or 300-Hz LP or

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

3 on on 6 o©off on 3 on on off

4 off off 4 of f off of £ 2)Fl = Distortion measuring {ilter
3 off off on F2 = 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 eguivalent to the SINAD results. The distorfion measuring
results, however, do not exactly correspond anymore with the
definition of distortion.

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

Master-clear {see 3~2) resets all CONDIT-21 set+1ngs (X = 0)
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722 DC Measuring Inputs

Connection of 5 DC measuring inputs to the DC voltmeter of the
4040,

Measuring range 0 to +5 V
Resolution 5 mV
Maximum permissible input +20 V

Selection of input:

&

|
[conpit] [22) (X) [(Ne.) [BR][Z2] —= <& = DC voltage measured

X =3 =pin 16 of Bu!5 on the 404C rear panel
4

..... 3
5 ..., 15
5 ... 2
7 e, 14 Ground: pins 1, 5, 18

Input commands via desk-top calculator: Fast measurements: "ON4ODC"
Cycle time needed for one single measurement with HP 9825: approx. 25 ms
Input format: wrt722;"MeP6"

red722;A%

dsp AS

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

23 Printout Mode

If on AUTOTEST only the print command [PRINTIOI[Y] 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:
(CONDIT] (23] [X) (o< [0F] (23] (PRINT © (€O 23 X ON 23 )

Printout:

Without commeﬁt, ---------- all results
i W, mmem—mm——e ~if out of Timit only

With result field no. P{ , all results
u u " t w5, 1f out of Elmt On]y

With Text (see page 4-10) , all resuits
s it o , 1f out of 1imit only

W o W o

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

Entry of tolerances: see 3-35

If tolerances are exceeded, >>>> or <<<< is printed beside the
resuit. ‘
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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 AUTCTEST the tolerances must be entered separately for each

step.

Entry:

&

&

| | |
(CONDIT] [2%] LUNIT ] [X] [UNTT][on] [22]

[

<:>= type Lower
of result limit

I

l

Upper
Timit

rJ

(€024 Y X unit X unit ON 24 )

1 tob as a

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

the specified unit only. Tolerance comparision is

not possibie

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

following results:

Y | Result Unit by keyboard Unit via IEEE bus
<:> Frequency offset | kHz ( KH )
3| AF frequency kHz, Hz ( KH, HZ )
{:) Transm. power W ( Wu )
| RF level uv, mv, dBuv, dBm (Uv, Mv, DU, DM )
<& | Modulation kHz, %, rad ( KH, %u, RA )
&> | AF Tevel mv, V (SINAD), dBREL ( MV, Vu, RL )
Distortion i ( %o )
DC voltage mV, V (SINAD) ( MV, Vu ) *
DC current mA (dBREL), A (VOLT/AMP) | ( MA, Au ) |
SINAD dB (DB )
AF power mW (DISTORT), W { mW, Wu )

Double function keys:

DISTORT SINAD

dBREL VOLT/AMP

- mW v mA

A

* Tolerance 1imits below 1 V have to be entered with mV units,
>1 ¥ with the V 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:

O

f
[Cono1T] [25] [X] [Rad mHz 48] [on][Z5)

dB preattenuation
X =0.1 to 99.8

!
( CO 25 X DB ON 25 )

Switch off allowance: for) 25 { OF 25 )
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26 00 Disconnect Autorange

[conniT] [26] [00] [No.] ( 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 Buib con 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:

[OFF] {26] | ON] {26} ( OF 26 ON 26 )

Return to autorange: | ( OF 26 )

26 XY Preselect Analog Meter Range

fconpIT) 26} xy] | No.] [ON]]26] ~ { CO 26 XY NO ON 26 )

This entry avoids the jumping about of the pointer caused by the
autarange, 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 value 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 autcrange for analog meter:
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Preselectable Analog Ranges of Indication

Type of measurement X Y| Range
A1l measurement modes | 0 0 Autorangs disconnected
of AC/DC meter {(Hold range)
Transmitter power 4 1 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 - 20060 W by SPECIAL 25
5 6 2001 - 9999 Y
AM demodulation 5 1 The RF input attenuator is held
(automatic gain control off)
See 3~15
ADC & 1 0 - 150 mA
6 2 151 ~ 1500 mA
& 3 1540 mA - 15.0 A
6 4 15.1 - 20.C A
vDC 5 1 0 - 150 mV
6 2 151 - 1.50 my
6 3 1.51 mV - 1,50V
6 4 15.1 - 50.0 v
DISTORT 6 1 0.0 - 15.0 %
& 2 15.1 - 100.0 %
MOD, GEN & 1 0.0 - 15.0 mv
6 2 15.1 - 150 mV
& 3 151 mV - 1.50 V
& 4 1.51 - 15,0V
VAC 6 1 0.0 - 15.0 mV
6 2 15.1 = 150 mv
& 3 151 mV - 1,50 V
6 4 1.51 - 15.0 Vv
6 5 15.1 - 33.3V
SINAD, dBREL 6 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 5 +.0 - -13.9 dB
6 6{  -14.0 - -33.9 dB
& 7 -34.0 - ~53.9 dB
6 8 -54.0 -~ ~73.9 dB
6 9 -74.0 - -93.9 dB
Adjacent channel 7 1 -18 to  -60 dBm See 3-26
power '
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27 External Mcdulation, 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: Bui9, 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
sutomatically activated relays can also be switched by entries
via SPECIAL 28, the automatic action however becomes effective
again when the next change over occurs (not after ON 51).

2. 16 relays with on-off contacts.
Connection diagram: But8, 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:

[comm B N HEEHEXE ...00 (CO28 X%+ X+ .. )
0 & O T |

X = relay no. 02 to 33, see 2-8 and 2-9

+ = set relay -

- = reset relay

Cancelling of all relays set: [CONDIT][28] [7] (€O 28 - )

Switch relays to the operative position:
Non-operative position:

Output of channel number: [ON] [28] [BN] (28] ( ON 28 ON 2% )

Reset output of channel number: { OF 29 )

Upcn Master-ciear (see 3-2) all relay settings set by CONDIT 28
are reset, All 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 frequency indication
appears in display .

1€ 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
Output Unit. If a repair is required it is important to report all
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 2 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 nexi page.
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Survey of possible faults:

Display <>

Fault in;

Faulty:

ol
-
—

Err

Power Supply 204 040

Supply voltages

Err

Dutput Unit 230 040

Level control ALC

[k § s
[FN1EpN

Err

UHF Synthesis 213 040

- Oscillator

Divider
Osc. + Div,

Err U 4.

80 MHz Spectrum224 Q40

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

+ Sync

+ Sync

crre U 5.

- - » v - . - - L] - - » - -
LA TN S O e A T2 B NP FUT RSN MIVEMUNR a

Decade Synth. 210 040

10 Hz Decade

10C 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 775 040

Counter 10 Hz resolution
1 1 Hz i

AM Demodulator

M Demodulator

M Demodulator/Deemphasis

.5
1
.2
.3
.4
.5
Err U 7.1 Mod Generator 208 040 | 1 kHz Generator Frequency
L2 ' " u Amplifier
.3 u J Level DAC
! " t Distortion
.5 Variable Gen Frequency
.6 u 1 Amplifier
.7 " " Level DAC
.8 " " Distortion
.9 Output amplifier
Err U111 AF Detector 209 041 RMS Detector
.2 Notchfilter
.3 CCITT filter
A Pos. DC peak detector
.5 Negq, f
.6 AF level control 10+8 bit DAC
Err U13.1 Attenuator 226 040 | Att R1s? (Bu RF) <Att R1s8(20 dB)
2 n R1s2 {20 dB) # = "
.4 i R]SQ 1 ;é t 1
.6 " R156 n £ ou H
v » R1s7 ( 8 dB) > u RIs5{16 dB)
or < « Ris3( 4 dB)
.9 v R1s5+3(16+4dB)# « R1s8(20 dB)
Err U14. RF Detector 229 043 | Zero drift
Err Ul6.1 Adjacent 225 042 | 1MHz Oscillator/Adj.Ch.P. Meter
.2 Channel Power Meter 1 MHz Oscillator switch







SELECTIVE CALL TEST

32 Selection of the Call System

<

! |
(CONDIT] [32] [X][Nod {CO 32X NO)
|

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

IVEI2 Call Test" (see 3-45),
CCIR

VDEW
EURD
NATEL

E LI | IO (O [N F R 1|

C
!
2
3
4
5
6

3

User system

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

@ @@ ®® @@ ”@@
[CONBIT] 321[1&NﬂDN-11kHzI D:J@—,—DIUTHHTDI_WH_ZJ

Tone no. LFPEQuency Repeat tone Alarm tone -
Frequency Tone no. Entry "s+" Entry "-"

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

(COSZQND@XKH—I—1XKHTUXKHTAXKH)
X {Ending of entry by character X)

Freguency allocations (Hz):

Tone no. ZVEI1 | ZveEIZz | CCIR | VDEW | EURD | NATEL | User
¢ 2400 | 2400 1981 | 2280 580 | 1633
1 1060 11060 | 1124 370 503 631
Z 1160 11160 1197 450 833 657
3 1270 11270 1275 550 767 770
4 140G | 1400 1358 675 707 852
5 1530 | 1538 1446 825 652 941
6 1670 11670 1540 1 1010 6C1 11040
7 1830 11830 | 1640 1 124C 554 | 1209
8 2008 | 20400 1747 1 1520 511 11336
9 2200 12200 1860 | 1860 471 1477
10 U "+" 1 2600 | 970 2110 1063 200
1TOA M-t | 2800 885 | 2400 | [ 1153 11805
-t
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 ® & &
!

t i |
[CONDIT) [33] [X==== ] No Jr—0X] (] — ] No
|

!
2 tones maximum, Frequency- Tone Pause
no. g to g each offset duration duration
“+* = Repeat tone Dto=9.9% 30to9%9ms (0to99ms
.M = Alarm tone Error of tone duraticn and
pause duration: <2 ms

Ending of entry e.g. here, if the
following parameters remain unchanged

( CO 33 % NOTX % 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:

@@ Relesse ' CON 33 )
[[] Release repeatedly

Rélease with +0.5 % increasing frequency offset

E H H -0.5 9% n H i
@m Indication of frequency offset

l andcall system number

When special 33 active no other keys than .BE], or the ones
used to enter RF Tlevel and deviation must be touched. Any other
key deactivates special 33. Analogue variation of RF Tevel and
deviation impossible whilst special 33 is active.

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

Set call tone deviation for receiver measurement:
[MOD_VAR] [FM &M _&M][value] (W kHz dBm] —a Display in <&

Set output Jevel at socket MODGEN :
[GEN_VAR][FM_AM &M][value][mV][MOD] ~—— Display in &>
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34 Decoder
Select the Call System (see 3-42)
Enter the decoder parameters:

OB

I |

[Eonrt (341 [X) (3] —— ] e (€O 34 X % NO )
| |
Decoder Number c¢f tones

bandwidth  to be recognized
0.1 to 9.8¢% :

Set decoder to waiting position: ( ON 34 )
In case of AM demodulaticon: see 3-15

The numbers of recognized topes of the call system selected by
CONDIT 32 are indicated in (recognition decoder).

Tones out of bandwidth are not recognized

Tones which are sharter than 0.7 times of the tone duration set
through CONDIT 33 are not recognized

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

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

"U" appears for the repmeat tone in first place

B8y ON 34 relay 04 of the Control Interface {see 2-9) is activated
(Calling key) ' _

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

Relays 04 __ _—~ Call no. 1
-— - call no. 2 Pin occupancy: 2-9

e call no. 3 Setting of the re1ay; 3-39

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

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

Entry for indication of the call tone deviation:

(o} [02) —= <& (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 test 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
oroduces the following basic setting {not possible over IEEE bus).

ZVEI 1

5 tones

70 ms tone duration

P ms pause duration

@ % frequency offset
User system cancelled







35 ... 37 Channel 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) [0} [43] ( ON 44 ) must be set in conjunction
with SPECIALs 35 to 37,

Enter chanrel pattern:
F l
Lconp1t] [35] (x] [Rad MHz dB] [CONDIT) (36] (X] (W kiz_dBu] —

| |

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

s |
(No.] [X] [Rad Mz dB]

Enter Enter cdrrespond%ng
channel no. channel frequency in
X =0...999 the lower band

( CO35 X MH €O 36 X KH CO 37 X NO X MH )

Calling ub channel frequencies by the channel number:

¢

<D ( FR X + NO MH )
Channei [—~«-+ = channel in upper band Entry not required
number - = " * lower ¢ with simplex

Change-over to frequency display: [Rad MHz dB
Back te 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 is activated:

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

eg 00101000D

Place 12345678

SPECIAL function Page
i L 47 SAT MOD/DEMOD  ----cmeewce-- 3-48
46 AF generator in RX -------- 3-48

45 AF generator 1 Hz resolution 3-48
44 Descending channel pattern - 3-46

43 SNR measurement e-eocvcevaoo 3-48
42 Alter units ----mea-- 3-27/ 3-29
41 Cut-out EMF  —memecmemccmeen 3-29
40 Shortened measuring times - 3-47
The concealed SPECIALs can be jointly disabled by the following
entry:
eo1t] (][0

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

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 OUTPUT 722, “ON 40 ON 08"
- 30 INPUT 722, A$; DSP A$

40 GO TO 30

50 END

tnding by QUTPUT 722, "X" or by any new command.

Shorter integration time of DC measurements: see 3-34

4% Cut-out EMF, see 3-29

472 Alter units, see 3-27/3-29
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43 SNR Measurement
When is set, then signal-to-noise ratio of the receiver

depending cn the RF leve] applied to its input is measured and
displayed 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
resotution of 1 Hz can be set for the generator MOD VAR up to a

frequency of 4.095 kHz.

Level accuracy and distortion then degrade slightly above 3 kHz.

46 AF Generator in RY mode

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

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

-n serves for measuring the ratic of the SAT modulation
to the transceiver/SAT modulation from the transceiver. The d¢BREL

operating mode is set by the routine.

l?easurc—;ment 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. CONDITION 48 now requires two entries: Tl and T2.

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

XXX -> Tl Range of entries: 0 to 999 ms
YYY -> T2 Range of entries: 0 to 299 ms

Depending on Special ON 02 {mcdulation 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 T1 the duplex sguelch
is closed; no signal appears on the MOD socket.

After T1 the duplex squelch is opened for the duration T2;
the demodulated received signal is output on the MOD sccket.
After T2 the duplex squelch closes again.

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

ON 02 activated

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

After Tl the peak- respondlng rectlfler 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 sqguelch 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

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 51)
and 5 is prevented, the relays can be
activated by SPECIAL 28 and remain set
after the next switchover operation too.

[OFF] [51] Automatic switching is activated again.

94 Disable squelch on duplex stage

From software 5.14/5.15 onwards the squelch 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 C196000.

[ON] [94] Squelch is inactive. Demodulaticn signal (ON 94&)
is connected through regardless of
RF input level.

{OFF] {94} Squelch is active. Demodulation signal {OF 94&)
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 squelch is active). It is not possible to
indicate the status of the squelch, sc¢ in cases of doubt the only solution
is to call up the SPECIAL with ON or OFF 94.
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AUTOTEST

INTROBUCTICN

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 out on a
printer with IEEE-488 bus interface (IEEE connector is
socket 20, see page 2-10).

The AUTOTEST control panel of the radioc communication test
set is used to write, edit (correct) and run the test
programs. Every newly written program is retained
initially only in the non volatile RAM of the 4040. Thus
it can then be properly tested before it is finally stored
on a memory 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. Cnce 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 reloading 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 on the radio communication test set, the
option "control interface" (see data sheet) is reguired.
In conjunction with AUTOTEST, all settings like
transmitter on/off, squelch on/off or channel selection
are then controlled by the radioc test set. This guarantees
fully automatic measurements in shortest possible time.







MEMORY CARD

A memory card contains 32 KByte RAM. This memory capacity
can store up to eight "files", each file can perform up to
50 setting steps. One test program reguires at least one
file. If however a test program contains more 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 TCOP facing
upwards until the steop 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 = CON 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
cut of all memory cells. If the write and read values are
not identical (memory error), the display reads ERR6.







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.

]ON[IQi]FﬁW set write protection for file X
{OFF {191 ]|%] 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 (directorvy)

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
L _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

Cauntion: 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.







AUTQTEST DISPLAY

The called up file number and the number of the actual
step are displayed on the AUTOTEST display. Additional
informationg about the actual step are displayed in coded

form:
file number step number
0 = RAM 1...50
1...8 = memory card-]
- - -
I i |
L - JI -’-
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.

bwe This decimal point
marks a JdBREL step

{set reference level)’
Additional steps are
required 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

ERRZ = write protected

ERR3 = no preamble, for example memory card not formatted

ERR4 = file not allocated '

ERRS error in stored data .

ERR6 = error in test bit pattern

ERR7 file not found

ERR8 = file number > 8 . :

ERRY = checksum error {(file allocated by radiocode
analyzer 4922)

N

‘The messages ERRO to ERR7 indicate a faulty memory card.







WRITING A PROGRAM

Step by step procedure

1. @ file number 0 {(RAM}

and step number Q1 are displayed

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

Basic settings: RX/TX, frequency, modulation,
level etc.

SPECIALs: only one of the following routines
is permitted for each step:
01, 04, 05, 06, 07, 11, 12, 13, 14, 16, 16S.

In addition, the operating modes
¢2, 03, 08, 09, 15, 17, 18 and 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 conditicon setting of the SPECIALs
within a file. Exepited from this restriction are
the conditions 089, 22, 23, 24 and 28

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

is reguired. 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

———> {next step)
4. Perform settings for step 2

——— (next step) and soO on

[8)]

X. 1 END {program end)







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

(1] o) () @

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

How to 1ink files

If a program takes more than 50 steps, i.e. more than one
file, the next file must be called up at the end of file
(last step by ON 99). Input the follcowing command along
with the last step:

Program repetition

If a program is to be repeated automatically, for example
in a8 continuous test, input the following command at
program end along with the last step:

(o] [o8] -

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

CHANNEL FREQUENCY CHANGE

The command ON 90 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 vet still be used for different channels:

[on] [90] [FREQUENCY] [value |[Rad MHz ds | [RUN] (frequency)
[on] [90] [FrEQUENCY] [value] [+/-] [No.] [RUN] (channel)

(The channel frequency'or channel number stored
in the program is valid again).







RUN OF TEST PROGRAMS

Step by step procedure

1.

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

!RUN]IH

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

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 corresponding key (STEP) on the

AUTOTEST control panel.

In automatic run, 1f the printout mode 9 is set the
program stops every time the set limit is exceeded.
(see page 3-32). The program run 1s resumed once
the STEP key pointing to the rlght is pressed

The AUTOTEST display is dlmmed at program end.







FILE HANDLING

Erase file

5] () [ (58]

X = 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 advantagecus to copy file contents.
The original file contents remain thereby unchanged.

o7 6 ) (@ (5]

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 coriginal file into the card
slot.

2. [eoxr][x][*] [o][EnD] (fiie x --> rawm)

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

a. [mort][o][-] [¥][Enn] (raM --> fi1e ¥).

Every attempt toc overwrite a write protected file causes
the LED "WRITE PROTECTED" on the AUTOTEST control pansel to
light up. Change the memory card or find another file
which is not write protected by calling up the £ile
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 cf a

card c¢an be loaded intc the computer and then copied onto
a new formatted memory card.

EDITING STORED PROGRAMS

Overvwrite step seiting

1. [pEarn][x][=-=>] or

¥ = file number. Press the appropriate kKey until the
number of the desired step is displaved.

2. Change the settings on the 4040.
3. |END

Insert step

1. [pEarn][x][--->] or

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

2. [EDIT|[<---] (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. [vEarN] [®][=-=>] or [<=--]

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

2. IEDITH———>] {(corresponds to DEL STEP )

3. |END

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

PROGRAM PRINTOUT

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

X =1...8; file number.

| EDIT | |[PRINT | ' (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 keybocard for text input is connected to-
socket 18 {contrcl 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
displayed. 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:

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

— LED lights up

[LEARN] [0} —»- e.g.: |0 - O 1

Headlines, text only:

Display counts characters:

[START] - - = = = - = - END --20
Print command, next step:
[PRINT O J[i— |0 -02

Empty Tine: Print command, next step:

{ START] I Space bar}{END |

[FRINT O][- ][] — |0 - 0 3

Perform all settings for the
program step

Accompanying text:
START

Test printout without storing:
[SHIFT]| &

Repeat entry if error:

jRESETi

Store text:

- o me m m w oae m am e

- e am owe m oaw e W ome wmom

Display counts characters:
--2¢

File and step number display

Printout mode:

[conprT] (23] XM [en) (23]

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

Print command, next step:

(1.1}

X
X

(PrRINT OV — 10 -04

P=1...6

and so on

Switch off:

[ OFF | —= LED off

Print out program listing: [LEARN|{X][EDIT][PRINT Q]

¥ = file number 0...9

Print out listing during orogramming: [EDIT [{ PRINT <]

Example: see next page







Example of a Test Record

TEST CERTIFICATE:
FOR MOBILE RADIG:

. TRANEM. MEAS. 2

FREGUENTY 2 14624581 MHZ
CHeNNEL OFFSET: - CIET EMHIZ
MICRO.SENSITIVITY: 7608 MV
PISTORTION 1 BHZ: 1.2
MCDLLIMERRITY:

0,15 FiHI: - .0 DR
0,20 HHZ: - 1.4 ©DE
0,40 [KHZ: - -2 D®E
1,0 KHI: . DE
1,25 KHZ: - .1 DB
2,7 EHIx - 1.2 De
T.0 EHI: - Z.% DR
& 0 FiHZ: - Z5.% DE
VOL TAGE FE

SUFFLY
CURRENT CONS. - 7IE &

Program Listing:

O—-01 P ' TEST CERTIFICATE:
O~02 P FOR MOBILE S4DI0:. ..
O-~-0% Fo e e
0= F &, TRANSM, MEAS. :

0-05  F1/4 P 0000 / 0L000  FREQUENCY:
O-0& 2 QOO0 /S 0.000 CHANNEL OFFSET:

Q-7 FOoQOGG / 0.000 MICROC.SENSITIVITY:
O-08  F&a/4 & Q.00 4 1,000 DISTORTION 1 WMZ:
G005 P MODLLINEARTITY:

0O—-10  DER

T
o
s
I
W
r
z
™o

=11 F&iA4 Thy 1,000 /4 Go100 CL,15 KHZ:
G—-12 F&74 LeF L0000 /0,100 0,50 KHZ:
O=17 F&s4 TEF 1.000 / 0,100 0,40 WHZ:
O-14 FH&4 whF 1,000 /7 00100 1,0 EHZ:
O-10 0 Fe/4 L&EE L0000 /7 0,100 1,25 MHZ:
O-1&5 F&4 TEHEF 1,000/ 0100 2.7 HHI:
O-17 &4 TEF 1.0006 /4 00100 D.0 KHZ:
0—-18 F&s4 TEF 1.000 /S 00100 &,0 KHZ:

Q.00 / 0,000 VYILTAGE SUPFLY:

Q.00 4 0,000 CURRENT CONS, &

O-19
=0

O-21

o, BTD
Co O
~
o
oo

Result display n
Printout mede
SPECIAL

tolerance —
Max, tolerance -
Texi

File number
Step number -e—o
Min.







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 cof the instrument) is 24-way. '

A1l the functions of the interface are handied by the Motorola
module M58488 in combination with preconnected data darivers.
Available functions: AH1, SH1, L2, T1, SR1, RL1, DBCI1. '

If the GPIB is activated by the control processor, the REMOTE
display on the 4040 lights up and a1l front panel control
elements are inoperable. The numerical and mode displays remain
in operation.

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

The 4040 is operated with the IEEE 488 Bus by using Z-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.
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ADDRESS SWITCH

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

Address switch:

Shown:
— Switch positions
i —[Te] for address 27
A 2 —NE] (setting ex Works)
b ¢ —|wBED
R g —[&[]e]
| 16 — |n[® ]
Send EQI -~ |OV[[I®} | —— Without EOQI
Tatk only —— |~N[I®8]|—— Talk and iisten
R — {8 —— CcR/LF as delimiter
1 @
- -
ON  OFF

The bus address set can be displayed in field <:> by entering
[08] [64] .

Example with address 22: [B.04 —— A27)

The reading {s 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 of 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 sirings, o
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Address Coding

L B .
ClBESloramtwon 0o o | _ _
R g MM N OM~SO00O QD <t 1D
B E o Sl PP 00000000 rrmrmrrm» v+« SARITIRE ]I
O ot
<20~
|-
2%
598 o
.m“w g & - 3 R e~k - | ~ O -~ NMY D W~ O0® =V A
i -
<5
-
28
X0 q
885 Q@< O OWULUI~"Y ISZO0AC0XLDFDI>EX>N— »— (
o)
£
<o
— D rOr O rOr O~ 0 rOrQOQrmO0rOrO0rO0OrO+0OroO0O
Gulo
o= =
i
= =1 )
W G *
ne |z
Q2 vy
S e
T own
MDHW =r QO O0OOCOOOO0Cr™rv™rrrrrOO0OOO0O OO r vy v v v g
%3] COO0OQOQDO0TCOOOOOOCOO v r v v¥v vl 11 r v v y
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IEEE-488 B8US 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 cf the STABILOCK
4040, the AUTO 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 also FM
Display of positive mopdulation peak PO

Retrieving frequency deviation measurement M5 P5

Frequency setting {(RX) FR 151.65 MH
Frequency deviation setting MM Z.8 KH
Retrieving frequency setting P

General Commands

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 o 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
controller

End cyclical measurement. End selective call test Xu

Examination of the bit pattern test inputs P9
(see 2-8) and result presentation e.g.

01110801

bit 8 — - N bit 1
Reset 4040 to local mode. ' ' LC
For controllers without a direct ]oca? 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.

1

U

space
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Bus Commands for Transmitter Measurements

4040 Settings and Bus Command
Calling up Measuring Results (v = space)
Operating 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 Mz P2
Measure and call up
transmitter frequency - M1 P
Qutput of Modulation Generators:
Set frequency 30 Hz...30 kHz GR ON MF DATA KH or HZ
Set output level {(mV) MM DATA MV
Switch on 1 kHz Generator GK ON
Set output level MM DATA MV
Switch on EXT MOD input GX ON
Set EXT MOD ON 27 MM DATA MV .
Switch off generators GR OF, GK OF, GX OF
Modulation measurement: '
FM MM KH or FM
AM : MM 4, " AM
&M _ : MM RA * PM
Positive modulation PO
Negative modulation NE
Average modulation PE
Call up result M5 P5
Measure and call up
modulation distortion MO DI M6 P6
Relative residual modulation:
Set useful reference modulation MO RL
Switch off modulation GR OF or GK OF
Call up residual modulation
(CCITT)- CC ON M5 P6
Transmitter measurement .
via RF DIRECT socket DR ON
Again via RF socket DR OF
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Bus Commands for Receiver Measurements and DC Measurements

4040 Settings and

Bus Commands

Retative measurement

MF

Calling up Measuring Results v = space
RECEIVER MEASUREMENT RX (1x for all following
' receiver measurements)
Set frequency FR DATA MH
Set frequency by the channel
number (see SPECIAL 35...37) FR DATA (+/-) NO
Set frequency offset FR +/- DATA KH
R output level:
Set EMF in pV EM AP DATA UV
H EH 1] mv tH LH i MV
" 13 t dgpv H_ [ 1 DU
Set into 50 0 voltage in pv N
113 il 1] i [H mv 1 ] 1 MV
i 1 [ I 1] i dBUV kF H n DU
Set output power in dBm A
Switch off output level LE OF
Switch on again LE ON
Call up set value P4
Modutiation:
Set mod. frequency 30 Hz...30 kHz MR ON MF DATA KH or HZ
Set FM MM DATA KH
i AM [} " %U )
H éM i [H RA
Switch on 1 kHz Mod. Generator MK ON
Set modulation as for 30 Hz...30 kHz
Switch on EXT MOD MX ON '
Set EXT MOD ON 27 MM DATA KH, %u or RA
Call up set value | P5 :
- Switch off Mod. Generators MR OF, MK OF, MX OF
AF Voltmeter: _ independent of RX/TX
Measure AF Tevel from receiver AC V&
" distortion AC DI
Measure mod. frequency response:
Reference level (fmod 1 kHz) AC VA RL

DATA (mod. frequ.) KH

. Call up result

Set SINAD display mode AC SI
Set CCITT weighting . CC ON, CC OF
Call up result M& P6
AF freguency measurement M3 P3
0C Measurement:
DC voltage VD
DC current AD
M6 PH
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Special routines

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

Trigger function at single 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

fi1l 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 mi)

Modulation-peak hold

In remote mode the peak detector is discharged by any set
M5 command, if ON0Z2 has been selected before, :







Service Request

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

[oR] (€3] [X] { ON 49 X )

X
X
X

1 SRG at end of measurement
2 SRQ with selfcheck error message
3 SRQ if synthesizer not synchronous

oo

Combination of several operating conditions by addition, for example

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

Resetting the SRQ function:

[6FF](43] ( OF 43 )

Qutput Format
OQutput format of STABILOCK 4040 with IEEE 488 bus

Sfring length: 24 characters + CR LF
Format:

Position

T2 5[5 67 6 [0 n 2] w1516 8] 19] 0] 21]22] 23] 2] 25] 2¢]

10 spaces for Measured value . | Unit |CR/LF
perforation* Right-justified & Left-

: Maximum 9 positions © | gusti-
Filling up with v [ fied
spaces, e.g.: o~

VU v u uu uwuvuuvuuit 2 3., 25 000t viM HZ

UU'3UU [V
7 .2 74y ulW v v

UV WU U Uu v v uulfuu uu v
1

U v U U v v U U v wvivy v v v

A
r "

* Not applicable in combiration ' 2 spaces or  *
ON40 + DC (fast DC measurement) , if RF level + U

is selected







TRANSIENT RECORDER

From software version 5.12 onwards STABILOCK 4040 in conjunction with an
IEEE-bus contreoller 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 pessible, for example, to
produce a graphic display of the transient response of a transmitter

stage.

Technical data
Sampling rate:
Rescluticn:
Transient memory:
Recording duration:
Gain:
Trigger:

Signal feed-in

Test signal:

Trigger signal:

IEEE control commands

maximum 100 wus * 1 ps

minimum 1000 ps % 1 us

8 bits (256 guantizing steps) + sign
2 Kbytes (2048 samples)

minimum azpprox. 205 ms

maximum approx. 2.05 s

x1l, x5, x 50

250 mV

The input for the signal to be sampled is the

Vdc sockets on the front panel.

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 voltage ilevel on socket 15, pin 2:

0 to 5 V.

There are five IEEE commands for controlling the transient recorder:

"TM" Starts the sampling of the test signal and the recording of the
samples. :
TTR" Declares the trigger condition for Bu 15/pin 2, ie the program

is not started
alters by at 1

or continued until the voltage on this socket
east 250 mV. '

"TP" .  Produces output of the 2048 stored samples to the computer.

The samples ar

e 3-digit with sign (range of wvalues: %000

to £255). Terminating character = CR/LF.
"Tn® Extends the maximum sempling rate {100 ws} by n«iC0 us

(n =0 to 9).

"sn" Sets the gain
S1 =x 1
S2 = x 5
83 = x 50

for the test signal in the DC branch:







Program example

dim T$[8200]

wrt 722,°T&"

wrt 722,"TR TM TP"
red 722,78

Applications

Dimensioning of output string

Sampling rate = 500 ps

Wait for trigger pulse, record and output
Read output string

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 Sety the trigger signal in the test setup shown is derived from the
transmit key, but it can also be obtained from Radiocode Analyzer 4322 for’
testing cellular radios after a command for changing channel.

1 — I ;
— } ‘
!
T !
; %
: l ]
Buls ;
Bing ™ - = - ; = I
— ] — - =,
DC~IRPUT| W [: '
R M s o — !
- g ; J
- ]
RE |mo0 : 1 ? L eaJ
L] i o o 3
i [+ o} ¢ o I a 18 2 e 48 54
Trigger DEMOD Signal
A
RF Signal

I Regio
a

Send

After a dead time of barely 36 ms {transmitter buildup) the deviation of the carrier frequency first
increases fo three times the standard offset, which is reached after approx. 68 ms.
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Delay and increase in transmitting power

Take the test signal from the RF power probe at testpoint M5 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 4%22.

I 1
—1
|3
!
19 %
Buls : - s -
Finz = i - — -
prom L]
e g
LR o o [
. L]
L i ——
RE |KOD i
¢ 0jo o o i - B & 32 48 g4 82
m&Een
Signal from
FWR measurement head
F 3
a4 RF Signal
Trigg.

Z- f‘(adic

Send

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

v DLHERSRRRLER JEAMNULULEEYS 1103 L CRICHI L0 O
—_ T z
Buls
PinZ e L B
— - s | e [
peoInpyr] we —
L ] o o L]
-
- i
RF |MOD ! - :
A o o] tl: o o A " f o]
Trigger IDZ:{GD Signal
A .
RE Signal
i-/ Radio :
Send  l—emmd

After the transmit key is préessed, 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 signsl of the radio set; this time
triggering is not with the TR command wvia socket Bu 15, but direct by
influencing the RF ocutput 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 CN15, with -20 dB 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 OF15 and
the switching point of the sguelich is thus agzain exceeded. The following

_ program example implements this:

wrt 722,"0ON15-20DB"
wait 500
wrt 722"0F1l5 TM"

I
—
! e
| o
E ] - - L-
[ ) E ] e .
bC Inpuc| e
[ 3
- m
- ]
o] o o Q a =]
¥
AT Signal
gna Fy
Radio
AF Siynal

As soon as the trigger condition is fulfilled {switching point of squelch exceeded), the radio set
tested here requires 8G 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 HP computers of
series 200 and 300 and prompts all entries interactively from the user.







B o= & D 0 ~1 U1 & ) R o D ) -3 O U3 e LT -

G RO IO G OO OSSN OO

gkt N EVRE Y & B XS S I Y I S I Y[ % 2 T 1 N T S T S TN T O |

— e PR PO

FAUFGABE ! Transient~recorder 4040

IDISKETTE

IFILE ! Transiern &
PAUTOR : G.Mayrhofer
1DATUM r 28.2.8%
IVERZION : 1.9

PCOPYRIGHT @ SCHLUMBERGER TECHNOLOBIES MUNICH

GOSUR Dim
GOSUR Clear_ 4040
60SUE Input

. G0SUB Grafik
GOSUR Bas_ 4040
60SUB Gain
GOSUB Transient
EOBUE Print_out

IF Again®="y' DR Again®="Y" THEN
13

ELSE
PRINT "End"
END IF

cToF

PG gramm L v L ] e o e e e e e e e
|
Dimt
DIM R2[81941]
DiM AST 101
RETURN
[
Clear_4040:!
LEAR 722
WAIT 2
RETURN
]
IProgramm _leve ] fe oo o o e e e e e e e e e
!
i
v Input:!
GCLEAR
PRINT CHR®(1Z) :
INPUT ""Please enter recording time (max 200 msec) ,Input
IF Input>Z@@ THEN 1472
INFUT "powermeasurement y./n 77 ,1Tnputs
IF Input€="y" CR Input$="Y" THEN Power=]
IF Irnput$="n" DR Input%="N" THEN Power=Q0
RETURN
|
P
Bas_4240:1
QUTPUT 722:"TX VD* P Uplimeter







Transient

157¢ RETURN
1588 |
1580 Gain:t
160Q QUTPUT 722:"83" I Gain |x5@=831+5=821=1=51}
1612 RETURN
16828 i
16838 1
1E49 Transients!
1658 ¢
TEE®  PRINT TABXY(Z ,4);CHRS(130);"WAITING FOR TRIGGER";CHRS(1Z8)
1670 QUTPUT 72Z:°TR THM TP
1680 PRINT TABXY(2 ,41:CHR®(128):1" "
169¢ ENTER 722;:3Rs
1780 1
1718 QUTRPUT 7Z2:"AC VD" 1| Dummy
1728 LOCAL 722
17328 !
1742 RETURN
1758
1760 1
1779 1
1788 |
1789  FProgrammebene J-—————=—m e e e e e e
182¢
18128 |
182¢ Grafik:d
1828 i
1842 |
1852 PRINT TABXY{Q,!);CHRZ(1Z9M;® SCHLUMBERGER TECHNOLOGIES
recorder STARILOCK 404@ “sOHRE(128)
1860 LINE TYPE
1870 Reszolution=Input+id
1880 VIEWPDRT 9,480 ,25,88
1R90 WINDOW @ ,Resclution,-320,255
15980 GRAPHICE ON
1919 GCLEAR
1920 i
1838 MOVE 9,255
1848 ORAW R@aolu%ion,255
1988 MOVE 8,-255
SEC  DRAUW RESOluulOﬂ 258
1eve MpUT 2 oa
1889 [RAW Resolution,®
1898 | :
2028 FCOR X=0 T0 Resolution STEP Resolution/28
2010 MOVE % ,-2E5
2026 DRAW A,AH
203@ NEXT X
20L8 !
2050 FOR X1=0 TO Re:zoluticn STEP Resclution/h
2950 MOVE X1 ,-236
2078 CSIZE &,.5
uksy| LORG 5
2090 IF Xi=8 THEN LORG 2
2100 IF X1=Resoclution THEN LORE 8
2@ LABEL X1/1@
2120 NEXT X1
2138t .
2140 MOVE Resolution/Z2,-218
2189 LCRG S
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5¢ LABEL "msec”
79

8¢ RETURN

3%

|

Print_cut:t

1

Counter=2

Counter=INT{Counter’

!

FOR X=1 TO Resolution+*4 STEF 4
Counter=Counter+!
LD ot
AB=REI ¥ , X171
A=URL(AE )
IF Power=1 THEN A=(A+*A)/I55
IF Counter=t THEN MOUL Counter A
DRAW Counter A

NEXT ¥

|

IF Power=1 THEN

f

IF AC1D THEN Z558

o

LINE TYPE g

P_80=(A/100)+30

P_10={A/100:%18

MOVE @ ,F_88

EETE o S LSS B G SV R B S SY R S YR S B N B € N ¥R N A I S T SN B S B A N 0N B 2N T O, S NS

U1 3> 1 Fd —w & 0 -3 € (1§ [ B 2 f] G <) O U & (] R — &

203 B3 PR3 R RYFD R BT PRI R R RY R R ORI R R R BRI ORI PRI R BRD B BRI R PO

G EHGEH OO RO A

4 CRAW Feseolution P_ED
4 MOVE @,P_18
2459 DREAW Resolution,P_1G

2470 LINE TYPE 1
2439 MOVE -Reeolutions/20 ,P_80
2430 LORE B
2562 LABEL “490 %v
2518 MOVE Resclution/ZQ,F_18
LORG 4
LABEL "t@ %~
LOREG 4
END IF
]
INPUT *New recording y/n 7" Apaing:

RETURN

o N 0 % I N o B AN IO L N S T 0 T o3 T
oYy O3 O 0 U 0 000 Ut g oen

e

o RY — £ n 02 -3 03 N 4 ) B3
LS e S S SS T G ey B B SO IR N R i)

5-15







Application Notes

STABILOCK
4040

&-1




Contents

RECEIVER MEASUREMENTS

Manually Measuring Sensitivity Based on the
Signal/Noise (S/N) Ratio Method — =-=sscesresmcmrcmcmmrcennnns 6-4

Automatically Measuring Receiver Sensitivity Based
on the Signal/Noise Ratio Method Used the

- S/N Routing m-mmeece e e e 6-6
Manually Measuring Receiver Sensitivity Based
on the SINAD {SND/ND} Method — ==wmssemsmcomoummmcm e 6-8
Automatically Measuring Receiver Sensitivity
Based on the SINAD Method Using SINAD Routines  ==---=---=--- 6-10
Manually Measuring the Signal/Noise Ratio
or SINAD Ratio with Specified EMF  ----ememccmmccrr e 6-12
Manually Measuring Receiver Bandwidth and
Receiver Center Frequency Offset  ----c--m-omremcmcomannna-- 6-14

Automatically Measuring Receiver Bandwidth and
Receiver Center Frequency O0ffset Using the

SPECIAL 13 ROULINE  =m-=mmmmmcmmcmmmommmmmmmmmmmmene S 6-16
Manually Measuring MODULATION ACCEPTANCE

BANDWIDTH = mecme st e e e e e 6-18
Manually Measuring Squelch — ~=sessmweocmmmm e e cacane 6-20
Automatically Measuring Squelch Parameter Using

the Integral SQUELCH Routine  -=w-=w- mmemmmmmm o mm e maee §=22
Manually Measuring Receiver'Frequency Response  ====swsaceau. 6-24
Manually Measuring Receiver Signal/Noise Ratio B
(HUM AND NOISE}  momecmmecmcmeecmmicnii e e e e simee 626
Manually Measuring Receiver AF Qutput and

Distortion Factor =reescmmcrccccccc e e 6-28
Manually Measuring Limiter Characteristics ---=mm=cwececena-- 6-30

Automatically Measuring Reduction in Receiver
Sensitivity with DUPLEX Mode  -----------o--oocmcommmmee 6-32

&-2




TRANSMITTER MEASUREMENTS

Measuring Transmitter Cutput  ----=-=----o--emewmomeomenmwonn- 6-34
Measuring Transmitter Frequency and Offset of

Transmitter Frequency to Set Freguency — --=-=------==--===----- 6-36
Manually Measuring Modulation Sensitivity of

Transmitter  —--s--m-cmsescrme e e sesesm—— oo 6-38
Measuring Modulation Sensitivity with Modulation

Sensitivity Routine  =------s=memcmemoccomemmmo s 6-40
Manually Measuring Transmitter Modulation

Freguency Response and Distortion Factor  -----sm-----s-ewme-- £-42
Manually Measuring Transmitter Signal/Noise Ration

and Residual Modulation  ==mm---errorroscmmoooommmo oo b-44
Manually Measuring Transmitter Modulation Limiter  --------=-- b-46
Measuring Transmitter Harmonics and

SPUrious RESPONSES  ~m=-—-=sswemmmememoo o mmeeoo——seeeo——ee- 6-48
Measuring Transmitter Adjacent Channel Qutput — ---=r=m---=--ee 6-50

DUPLEX MEASUREMENTS  -r----mmmmmmmmmmemoeoons S 6-52

6-3




s Ut T —_r e s e — o 1Y

SIGNAL/NOISE (S/N) RATIO METHOD

Receiver sensitivity is the EMF of 4040 at the receiver input, which
produces a defined signal/noise ratio {S/N) with standard moduiation

on the nominal frequency of the receiver at the AF receiver ocutput.
Common signal/noise ratios are:

With FM/PM= 20 dB S/N, with AM = 10 dB S/N - which are normally measured
weighted {CCITTPS3 filter;.

]
b G E Lt STAEILO m;;u;m:w = e / o
23:.567 zt:-*;mﬁz o Y Lo :

Y 'y

i

: TX

—
ptenna ] L RX
: i
jack ; - A
output

Fig. 1:
Test Configuration for Receiver Measurements



“Step for Step" Test Sequence

Explanations

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

v

Set:
Nominal freguency
EMF 10 pv

standard modulation

'

Voltmeter to:
YOLT/AMP
~ AL

|

i

Voltmeter to
dB REL

!

Switch off
modulation

{

Reduce EMF unti]
volimeter indicates
desired S/N value.

Y

Switch on modulat-
ion. Does voltmeter
indicate 0 dB?

] Yes

Read off EMF.
EMF is sensitivity!

6-5

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 regulaticns or specific-
ations.

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

Yoltmeter <:> indicates receiver AF
voltage - does this voltage correspond

1 to your specification?

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

Voltmeter indicates "0 dB". The

AF voltage of the receiver (useful
signal) is thus the reference value
for the signal/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.
Fellowing this, the reference value
must be checked.

Check whether the receiver is stil]
adequately 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 EWMF of 4040 at the receiver input, which
produces a defined signal/noise ratio (S/N) with standard modulation

on the nominal freguency of the receiver at the AF receiver output.
Common signal/noise ratios are: _

With FM/@¥= 20 dB S/N, with AM = 10 dB S/N - which are normally measured
weighted (CCITTP53 filter).

T T
=l 5 e . 5 = Founy
¢ E=mm o« STABILODK Ss™ ™ w e AR

Tee = o a0 = i
T3 LS ETBITETE S (1230 kiHz

-

o
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i
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T
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Antenna -1_: By }............__
jeck i A
putput

Fig. 1:

Test Configuration for Receiver Measurements




"Step for Step” Test Seguence

Explanations

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

Set:

Nominal frequency
EMF 10 v

Standard modulation

|

Voltmeter to:
VOLT/AMP
~AC

I

Switch on SPECIAL 11

o

|

The displayed EMF
is the receiver
sensitivity for

n dB signal/noise
ratio

\

Alter the S/N value:
CONDIT]

{Enter the S/N value,

B0 CE

6-7

Are the cables ok?

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

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

Example: EMF 13 uV,modulation
frequency 1 kHz, freguency 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
fweighted - switch on CCITT filter.

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

i vity based on the S/N method

' 1f no S/N value is entered, the routine

operates with a signal/noise ratio of
20 dB. This va]ue can be coverwritten.

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 11




MANUALLY MEASURING RECEIVER SENSITIVITY BASED ON

THE SINAD (SND/ND)

MzTHOD

Receiver sensitivity is the EMF of 4040 at the receiver input, which

produces a defined SINAD (SND/ND) ratio with standard medulation on

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

_ S+N+D

SINAD {(dB) = Srp
S = signal
N = noise
D = distortion
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Test Configuration for Receiver Measurements
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"Step for Step" Test Sequence

Expianations

Connect radictele-
phany set and 4040
as shown in Fig. 1.
Mode RX or AUTO

i

Set:
Nominal freguency
EMF 10 uv

standard modulation

!

Yoltmeter to:
VOLT/AMP
~AC

!

Joltmeter to
SINAD

L

Reduce EMF until the
yvoltmeter indicates
the desired SINAD

ratio
!

Read off EMF.
EMF = sensitivity

£-9

Are the cabies ok?

Ensure short RF connecticns, cable
attenuation falsifies your measuring
resuits - use doubie Shielded {dense)
RF cables!

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

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

Voltmeter <@> indicates receiver AF
voltage - does this volfage correspond
to your specification?

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

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 receiver sensitivity for the
SINAD ratic you desire.




AUTUFA LT TLUALL Y HFIDRADURING REILDIVER OQENDLILIV LY

THE SINAD MeTwop Using SINAD RouTiNES

LARSEL UN

Receiver sensitivity is the EWMF of 4040 at the receiver input, which
produces a defined SINAD ratio with standard modulation on the
nominal frequency of the receiver at the AF receiver output.
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Test Configuration for Receiver Measurements




“Step for Step” Test Sequence

Explanations

Connect radiotele-
phony set and 404C
as shown in Fig. 1.
Mode RX or AUTO

2

Set:
Nominal frequency
EMF 10 uv

standard modulation

]

Voltmeter to:
VOLT/AMP
~AC

i-

Switch on
SPECTAL

12:
o] el

!

The EMF indicated is

the receiver sensit-
ivity for n dB SINAD

ratio
Y

Alter the SINAD
ratio:

[CoNaTT] [1] [2]

Enter the SINAD
ratic you desire,

Bjuers

Y

Are the cables ok?

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

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

Example: EMF 10 pV,modulation
frequency 1 kHz, freguency 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-
ically measuring receiver sensitivity
based on the SINAD method.

If no SINAD velue 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 is entered with
CONDIT] [T][2]. This Disptay is provided

in_the display panel (freguency)
[20 - 12 |

SINAD- SPECIAL

Ratio 12

20 dB




ManuaLLy Measurine THE SteNaL/Noise RaTio or SINAD
RATIO WITH SPECIFIED E£MF

The signal/noise ratio or the SINAD ratic, respectively, is measured at
a specified EMF.

2 [y
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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. T.
Mode RX or AUTO

f

set EMF

Nominal frequency

standard modulation

VOLT/AMP
i ~AC

Yoltmeter to

i
Yoltmeter to
SINAD
read off
SINAD ratio
Voltmeter to
et B REL
display 0 dB
I
L]

P T

Switch off
modutation.

Voltmeter
indicates S/N

Y

Read off S/N

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 u¥, 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 voit-
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 RECEIVER
RECEIVER (CENTRE FREQUENCY OFFSET

BANDWIDTH AND

The receiver bandwidth is the total of the amcunts of the positive and
negative freguency detuning of the 4040 related to the nominal frequency

of the receiver which,

after an increase in EMF cof +6 dB, produce

ihe

same AF level at the receiver cutput as existed before increasing the
EMF to the nominal frequency.
The centre freqguency offset is half the difference of the amounts of

the frequency detuning.

Centre frequency offset =

B = [Afi| + [af2]

Lf1 - Af2

Va

Attenuation#
= f {fe)
Tes —for 10 dB noise.suppfession
compared to basic noise
- fe _
£ input frequency
f
Z 7
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Fig. 1:

Test Configuration for Receiver Measurements
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"Step for Step" Test Seguence

Explenations

Connect radio tele~

phony set and 4040

as shown in Fig. 1.

Mode RX or AUTO

|

Nominal freguency
EMF OFF
modulation off

]

Voltmeter to
VOLT/AMP
CCITT filter
~ &L

Voltmeter to dB REL.
EMF ON and increase

until voitmeter to
-10 dB

Y

EMF _+6 dB

[aPL] [+ (6] [d8]

!

Alter freguency in
positive direction
until voltmeter to

| NoOte
AF1

-10 dB
!

Alter freguency in
negative direction

e NOTe

until voltmeter o AF2
-10 dB
'
i ¥
Bandwidth Center
B =1af1|+]AF2) freqguency
= nominal
frequency
+ (Af1]~[af2]
?

Are the cables ok?

cnsure short RF connections, cable
attenuation falsifies your test
result - use double shielded (dense)
RF cables,

Set unmodulated nominal frequency,
switch off EMF, switch off receiver
squeich.

VYoltmeter indicates receiver noise
voltage, adjust volume if necessary.
If you wish to measure unweighted,
switch off CCITT filter.

Voltmeter to dB REL - noise voltage =
reference, switch on EMF, increase
until noise reduced by 10 dB,
voltmeter indicates -10 dB.

Increase EMF by +6 dB (for 6 dB band-
width}, voltmeter shows =¢ -16 dB

Alter 4040 frequency in positive
direction until voltmeter again
indicates -10 dB. This freguency
offset is Af1 - note value.

Alter 4040 frequency in negative
direction until voltmeter again
indicates -10 dB. This frequency

offset is A2 - note value.

Bandwidth and center freguency are
calculated from [Af1] and |Af2].

If you only wish to know the offset
of the center frequency relative to
the nominal frequency, then the
offset is:

[ATT]-1Af2]

2




AUTOMATICALLY MEASURING RECEIVER BANDWIDTH AND RECEIVER
CenTeR Freauency OFFSET Usineg THE SPECIAL 13 ROUTINE

The receiver bandwidth is the fotal of the amounts of the positive and
negative frequency detuning of the 4040 related to the nominal frequency
of the receiver which, after an increase in EMF of +6 dB, produce the
same AF level at the receiver output as existed before increasing the
EMF to the nominal frequency. B = |Af1] + [AfZ]

The center frequency offset is half the difference of the amounts of

AT - AT2

the frequency detuning. Center frequency offset = 5

Attenuationd

a = f (fe)
—for 10 dB noise suppression
compared to basic noise

- fe
input freguency

S il

" gmm < STABILOCK imzm™ ™

YRR
}kc.-‘)

]-5 ]
Y A
1 ,
! T
=
1
Antenna ‘]-% 2y e
jack 1 : AF
putput

Fig. 1.

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

Explanations

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

i

Set
nominal frequency

f

CCITT filter?

—

| ]

Switch on
SPECIAL 13

(on [ B

L

 Results of
measurement: )
Center freauency
offset in display
panel Af

2
Bandwidih in
frequency display
panel

]

Alter bandwidth
dB value:

[tonDiT) (13X} [dB]
"X = 0.1...60 dB

Are the cables ok?

Ensure short RF connections, cable
attenuation falsifies your test
result - use double shielded (dense)
RF cabies.

Set the nominal frequency cof the
receiver -~ switch off the receiver
squelch. A1l other settings are
performed automatically by the
4040.

Check whether your specifications
require the measurement to be
performed with or without CCITT
filter, if not - switch off fiiter.

SPECIAL 13 is the routine for
automatically measuring receijver

bandwidth and center freguency

offset. Without entering a
dB vaiue for the & dB bandwidth.
This value can be altered.




ManuaLLy MeAsURING 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.

vl oz TR : = <
T oy o STABH.OCX Frasioroive AR S Y /

23a55;a?T qu
i f“\ '::_:c:.:c;.

i

i
|
i .
L
Antennz m]_i oy

jack

3
output

Fig. 1.
Test Configuration for Receiver Measurements




"Step for Step" Test Sequence

Explanations

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

Y

Set nominal
freguency

EMF 1 mVy

Standard medultation

|

Volimeter to
VOLT/AMP
~AC

1

Voltmeter to
SINAD.

Reduce EMF until
12 dB SINAD s
reached.

i

EiE +6 dB

[&PL] [+] (6]}

|

Increase
modulation
until 12 dB
SINAD s
reached.

:

Read off the
freguency
-deviation

Are the cables ok?

fnsure short RF connecticons, cable
attenuation falsifies your test
result - use double shielded
(dense) RF cables.

Set EMF to 1 mV, set standarc
modulation, e.qg.

modulation freguency 1 kHz,
frequercy deviation 3 kHz.

Set volume control of receiver to
10 % of nominal power; if you
require to measure weighted -
switch on the CCITT filter.

indicates & SINAD ratic
of 12 dB. Use the analog
display.

§§:uce the EWMF until voltmster

Increase the EMF by & @B
SIRAD display ~ 18 dB

The freguency deviation is the
MODULATION ACCEPTANCE BANDWIDTH,
e.g. 5 kHz. The bandwidth rust
be ) than the nominal deviation
in the particular channel pattern.




Squelch Tevel:
EMFI
EMFO

[§]

Hysteresis:

The difference between cut-in and cut-out EMF in dB.

cut-in EMF at which the squelch clears the AF path.
cut-out EMF at which the sguelch blocks the AF path.

AF path - hysteres s
A
! |
off — = /
t t
EMFO EMFI
p4 7z
f—e— i 7
7] ° === “@ STABILOCX *r::wmy T e /
R /[ - =
Uik o 6] BTEIED " 5
Y

eI

[
L FREL A

=]
Ty 4

' s

~rofli -

Fig., 1.:

Test Configuration for Receiver Measurements
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. .
An%enna —],{ By R
jack ; AF
output
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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 AUTG

Set:
Nominal frequency
EMF 10pV

Standard modulaticon

!

Voltmeter to:
VOLT/AMP

~ AL

Set volume

control
{

Increase EMF
from 0 pv until
modulation is
audible in
sneaker, ON 15

Reduce EMF

until Note
modulation is * EMFO
inaudible.

Increase EMF until

modulation is “~—'-'§§§§

audible in speaker

Calculate
squeTch hysteresis

6-21

Are the cables ok?

Ensure short RF connections, cabie
attenuation falsifies your test
result - use deouble shielded
(dense) RF cables.

Switch on interruption free EMF
range

Read EMFO from the analog

display

Read EMFI from the analog
display

Hysteresis in uV = EMFI-EMFO
Hysteresis in dB = 20 1g %;é




MUTUMATTVCALLY VNCADUNING QWUCDL UM TARAMCIORS US1iNG

THE InTEGRAL SQUELCH Routine

Squelch level:
EMFT = cut-in EMF at which the squelch clears the AF path.
EMFD = cut-out EMF at wnich the squelch blocks the AF path.

Hysteresis:
The difference between cut-in and cut-out EMF in dB.

AF path umwhysteres154ﬂ
| _
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off —

TT¢ o=« STABLOCK mae™*

[ e N }f - }
17365678 [T730kirz
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7
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) .
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csqu--n Fi) [ + - T
i
T b
e EYE =
[— @e !
Ty . P
C o w— @b o | o i 00
13 —
LJ A
L © e mens T
s ' i
L 3 =
w E
o ; T
= o [ ——————

1

|

. o
L]

Anienna Hl_{

. i

jack

Fig. 1.:
Test Configuration for Receiver ieasurements
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"Step for Step" Test Seguence

Exnlanations

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

Set
nominal freguency

-

L

Read off EMFI <:>

Read off hysteresis
in dB

{

tondlat] [on] 4]
Read off EMFI &

Read off hysteresis
in dB <:>
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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
squelich parameters.

You will get the result for EMFO
if you switch on SPECIAL 41 before

Reset by @




ManuaLLy Measuring RECEIVER FREQUENCY RESPONSE

The receijver AF frequency 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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Test Configuration for Receiver Measurements
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"Step for Step” Test Seguence Explanations

Simple and Convenient Using the
dB REL Function of the Voltmeter

Connect radio tele- : Are the cables ok?

phony set and 4040 Ensure short RF connections, cable

as shown in Fig. 1. attenuation falsifies your test

Mode RX or AUTO result - use doubie shielded
(dense) RF cables.

]

Nominal frequency : Set the nominal freguency and an
EMF 60 dBuV EMF of 60 dBuV = 1 mV. Modulate
Modulation 20 % of with fMOD 1 kHz and 20 % of peak
peak deviation with deviation, e.g. 1 kHz.
fMOD 1 kHz

]
Voltmeter to Set the output level of your
VOLT/AMP, ™AC receiver to 50 % of nominal AF
CCITT off output (volume control)
Voltmeter
indicates VAF
Yoltmeter to The AF ocutput voltage with fi0D
dB REL 1 kHz is the reference value

1 -
Alter the modul- if special test frequencies are
ation freguency specified, use these. Compare
from 0.3...5 kHz the frequency response with your
and read off the specifications.

frequency response
on the voltmeter
in dB.
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ElAINU ML L T HILAQURING NODCUD FTYER QIONAL/ IRV ILIOE WA LY

(HUM AND NOISE)

The signal/noise ratio is the ratio in dB between the AF Tevel of the
signal with standard modulation and the unmodulated signal at the
receiver output with the same EMF.

Useful signal

Noise, residual modulation
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Fig. 1.:
Test Configuration for Receiver Measurements
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"Step for Step” Test Sequente

Explanations

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

‘I

Nominal frequency

EMF 30 dBpV

Standard modulation

f

Voltmeter to:
VOLT/AMP
~AC

[

Voltmeter to:
dB REL

Switch off
modulation

read off S/
ratio at
voltmeter,
e.g. -40 dB

6-27

Are the cables ok?7

fnsure short RF connections, table
attenuation falsifies your measuring
results - use doubie shielded (dense)
RF cables.

Set measuring conditions according
to your specifications, e.g. EMF
30 dBuV, fMOD 1 kHz, frequency
deviation 2.8 kHz. ‘

Do you require to measure weighted?
Then switch on CCITT filter.

Set voiume control of recejver to
specified output voltage.

The specified AF volitage is the
reference value for measuring
S/R ratio.

Switch off the modulation.




ManuaLLY MeasurinG Receiver AF QUTPUT AND
DISTORTION FACTOR

The AF output of a receiver is generally measured at a load resistance of
5 @ (speaker jack) or 200 @ (headphone jack). The distortion facter
applies 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 radic tele-
phony set and 4040
as shown in Fig. 1.
Mode RX or AUTO

Nominal frequency
EMF 1 mV

Standard modulation

!

Terminate AF
output.
Adjust volume
controt,

¥
Voltmeter to:
VOLT/AMP

~AC, 100 ko

{

e.q. 8§

]
[conory [ (7}

Enter resistance:

Lo armmian  strisss s s Same———— —

1
on (7]

t

Distortion
actor

Read off AF
~———output on volt-
meter.
1
Yoltmeter to:
DISTORT
L]
Read off
distortion
factor on volt-
meter.
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Are the cables ok?

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

Set nominal freguency, EMF 1 mV
and standard modulation. Refer to
your specifications.

Terminate the AF output of receiver
with correct locad resistance and
turn vojume 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
ocverwritten, i.e. the [_1:,
step is not required untii a
different resistance value is entered.




MANUALLY MEASURING LIMITER UHARACTERISTICS

The Timiter characteristics state to what extent the AF ocutput Tevel 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

Explanations

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

|

Nominal freguency
EMF 2 pV {+6 dBuV}
Standard modulation

]

Voltmeter to:
VGLT/AMP
~ AL

Voltmeter to
dB REL

Y

Alter EMF!.
Read off change
in AF level on
voltmeter.
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Are the cables ¢k?

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 pv with standard
modulation e.g. fMOD 1 kHz, freguency
deviation 2.8 kHz,

Set output voltage of receiver to
6 dB below nominal voltage (nominal
output).

Measuring weighted? Switch on
CCITT.

Gperate voltmeter as relative
level meter,

Alter EMF within specified range,
e.g. from +6 to +100 dBuY (2 uv to
100 mV) and measure change in AF
output level with voltmeter,
Change X 3 dB between minimum

and maximum value.




AUTOMATICALLY MEASURING KEDUCTION IN KECEIVER SENSITIVITY
WITH DUPLEX MODE

The reduction in sensitivity is the diffsrence of the LiF, with or without
transmitters switched on,
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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

'

Sensitivity meas-
urement:
S/N or SINAD

W—n

Switch on
transmitter

with Contr.

Interface

|

]

¥
[oN] (1] (€]

J

read off reduction
in sensitivity on
voltmeter (:) in dB

£-33

Are the cables ok?

Ensure short RF connections, cable
attenuation falsifies your
measuring results - 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
contral interface, it is not
necessary to switch on the
transmitter manually; the trans-
mitter is automatically switched

on after @ .




MEASURING IRANSMITTER OuTPUT

The nominal ocutput is the output of the unmodulated transmiiter signal.

A power attenuator (4911) must be connected in front of the STABILOCK
4040 for outputs >50 W. In this case, it is possible to achieve a
display of the correct output without conversionby entering the
preattenuation.

I : i
'“@E%wasmmmxmmwm e T
X el ‘ TR R ;i\

“j:] HZBL%HZ ﬂﬁzg %'
. = lgn ':i,bﬁﬁ_
. o Tt
e O"""‘ :‘.ﬁ
ALTTELS I B\N s oRad m\dﬂ L]
e A i 5 ‘S\ Wby ﬂu\\
F:;"utmm: H 2 3 n\@\m Lo
N ) - - N
Vx
- -‘Q"r : \,
h_f&-~“*®{ZECIP{:}~M>"\
Ej““ﬁ““LJEE l \\\\
L S-S —
[ 5 Y 3
R T
551
250 Wy ' ] 1 =
e {- ¢ Transmitier
Antenna ! RX key
jack | -
Fig. 2.:

Test Configuration for Transmitter Measurements
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"Step for Step" Test

Sequence

Explanations

Connect radiotele-
phony set and 404G
as shown in Fig. 2.
Mode TX or AUTO

]

Switch on the
unmodulated

e

With pre-
attenuation

T

transmitter.
Read off
transmitter
output.
ICONDETI

ion, £.4q.

0

Enter preattenuat-

e.g
0 [

!

b b et et bl . ittt

Lt e

Y

ead offt

[on] [2] [5]

output
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A1l transmitier measurements are
performed in the TX or AUTO mode.
In the AUTO mode the 4040 autom-
atically switches from the RX mode
to TX when the transmitter output
is »80 mW. Ensure short RF
connection since cable attenuation
falsifies measuring results.

Note that the STABILOCK 404G can
measure 50 W. For larger outputs,
pre-connect a power attenuaior e.g.
4911 for outputs up to 250 W.

Transmitter cutput is displayed
in Watts.

Enter the attenuation level of your
power attenuator:

E.g. 10 dB.

This vaiue remains stored until it

is overwritten, i.e. the méggyring
sequence step 2J(E] is

not performed untit the preattenuation
level is altered.




FIEASURING

IRANSMLITiER TREQUENCY AND UFFSET OF

FREQUENCY TO SET FREQUENCY

IRANSMITTER

Due to the measuring.principge (selective counter), delay lags =3 sec
may occur with the initial measurement, =0.3 sec with subsequent
measurements for frequency spacings <i0 MHz.

~! ot
|

Offset to
set freguency

|
f
X nominal actual
Frequency measurement Offset measurement
1 , i i

STABILOCK

e R ]

FME S AtT

cofm - |f

i .
TX N
{1} Transnitter
Anienng : R key
jack - H

Fig., 2.:

Test Configuration for Transmitter Measurements
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"Step for Step” Test Sequence

Explanations

Connect radioteie-

phony set and 4040

as shown in Fig. 2
* Mode TX or AUTO

¥
Switch on the
transmitter

]

Enter the nominal
freguency

Switch on trans-

mitter
¥
| Switch on
counter
Read off the
offset. <:>
¥
Read off the

wemm—eet transmitter
freguency. <:>
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A1l transmitter measurements are
performed in the TX or AUTO mode.
~In the AUTO mode the 4040 autom-
atically switches from the RX mode
to TX when the transmitier output
is 250 mW.

e.g. 150.610 iHz

Display [-5.999] to {+5.959] kHz
resolution 1 Hz

[-99.99] to [+99.59] kHz
resolution 10 Hz
[==-] if

>100 kHz or level toc low

Display counter running
150.61125 1 frequencynﬁasured




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 modulation intensity produced by a defined
modulation voltage.

}
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!
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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

freguency

!

Set type of

demodulation

'

Voltmeter to:
VOLT/AMP

GEN

#;;

Adjust Tevel
of modulation
generator

until nominal
modulation is
reached.

!

Read off AF
tevel on volt-
meter = modul-

ation sensitivity

¥

Adjust level of
modulation
generator to set

value.
|

Read off modulation
intensity.

6-3%9

¥

Ensure short RF/AF connections.
In the AUTO mode the 4040 automat-
ically switches to transmitter
measurement at outputs >50 mi.

Set the transmitter freguency on
the STABILOCK 4040.

Set the type of demodulation,
e.q. | FM_AM @M [kHz]

for FM.

The voltmeter measures the
terminal voltage of the modulation
generator. Switch on the correct

internal resistor: Ri = 5 {0 or 600

.

Atter the level of the modulation
generator until the set modulation
is reached. Pay attention to

the specified modulation frequency.

Read off the modulation vecltage 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

modultation intensity on the modul-

ation meter.




MEASURING FMODULATION OSENSITIVITY WITH MODULATION

SENSITIVITY ROUTINE

Measuring method:

until the modulation intensity (deviation or modulation level) defined
previously is reached.

The modulation voltage is automatically altered

e
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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
freguency

(conn1T] [0 [1

Enter set moaul -

ation e.
18

Enter expected
modulation
voltage, e.qg.

4 my

Fi

Al @i

..._-_.._.._.._.__‘____‘

!

(on] (o] [
Read off
modulation veltage
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 >50 mlW.

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, i.e.

LCONDIT] [0] 1] stepis not performed

until a different set modu]at1on
s entered.




ManuaLLy MEasURING TRANSMITTER MODULATION FREQUENCY RESPONSE

AND DISTORTION FACTOR

Dev, 4
(kHZ) Il/ll)lfl‘llllf:tfsfdet_llllfll!llflll’j
28 ”';
f ’_’3’:’85’ -L548 ]l 3 dB !
| |
i b Cut-off
{ ; vaiue Jor £.5
i \,. s - R
S T S i dev. Hmiting lsa : !
Ok ! N i — & 0,3 l’ : H 1 I
KTt 7 7760 3000 B0 A B 005 000 2790 B
AF (Hz) A (Hz)
300
Fim M
I -
- o= STAB&GCK e "
e W
[23% =% T8 LJTW mHz ngmII
m “ O P f, a A ;i e
o]
= Rag My R TN
o O
)
o 4
i‘*——-—i\ A }'—I o'?
e
£
fis
2
L ¥ —
1
AF
input
1
J—‘ TX _.___\
" {-~ r Transnitter
fntenna 1 RX key
Jack i )
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 transmifter
frequency. Volt-
meter to:

VOLT/AMP
MOD

|

Modulate
transmitier
with £ 1 kHz
| and specified
modulation
intensity.

P
o

1
Voltmeter to:
dB REL

Display: 0 dB

'

Alter modulation
freguency as ,
specified, read

oft freguency
response on
voltmeter in dB.

'

Voltmeter to:
DISTORT

Read off distort-
ion factor on
voltmeter.

Frequency
response

Distortiony
factor
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Ensure short RF/AF connections.

In the AUTO mode the 4040 automat-
ically switches to transmitter
measurement at cutputs »50 mW.

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 meodulation
is indicated by modulation meter <:> .

Switch the voitmeter to dB REL -
the modulation frequency response
is thus related to the test
modulation.

Vary the rwodulation freguency
as stated in your specifications
(fixed frequencies or variable
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 nc. 248 078) and
SPECIAL 21.




TTANUARALL Y TIEAOUNRIING FTRAINIETL P TLER D JINMLL, 1YY L I

Ratio anD Resipual MoDULATION

The signal/noise ratic is the ratio of the standard modulation level

to the noise level without modulation. It is expressed in aB, e.g.

-40 dB i.e. the noise level is 40 dB below the standard modulation level.
The signal/noise ratic is measured weighted (CCITTP53;.

1 Useful signal
Signal-to-noise ratio
Noise, residual modulation
etc.
- T
I /r // :
T e v STABILOCK momsy™™ 7 o wem //’ '”:?“/{
{c‘-'-- — >\ — - AT ST o ™
T73L5676 6087 [T23LkHz L
fumreop et ,_,':._: — TS o g.-u«
o oY ERTTIRE -
aa¢ My op [4H
L
L .
{ i
i AF
input
T _
™ IN
: -+ Transmitter
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 1in Fig. 2.
Mode TX or AUTO

Set transmitter
frequency.
Modulate trans-
mitter with
standard
modulation.

1

Voltmeter to:
VOLT/AMP
MOD

Voltmeter to:
dB REL
Display: T dB

Switch off
modulation.

Read off 5/N
ratio on volit-
meter . 8.40.
-42.2 d
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Ensure short RF/AF connections.

In the AUTO mode the 404G automat-
ically switches to transmitter
measurement at outputs >50 mi

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
demoduiation output.

The 'voitmeter operates as a
retative level meter - the

standard modulation is the reference

value for the signal/noise ratio




FANUALLY MEASURING {RANSMItEHER HMODULATIUN LIMIITER

Frequency deviation

4 kHz 100 %

2,4 kHz 60 %

=

e 20 dB —w

- AF level

Example according
to CEPT for 20 kHz
channel pattern

T ]
. e . R 3 —
P g v STABROCK fmasme -
o X N DUt ¥ 5 SEy f
1234567 BITEIED (1230 kiHz
o ol R
ju] [+
/ ooE ot
: i
o PR
D -l
A R e N sl Iy & RNty
sy
onr . : ) ! (‘ : SRy Wit NN
Y e TOE o = -
gy ‘ o S — y o i
il = o o e oy
iy A= =
S O HoRU = E
! H .- . - H e
. . i Plws, f o s . H e
S Iy 4T = e WA
; ) ,;.n @ - ) LU g
Rk $RT =i | 1= r—
i |

BN

Artenna

Fig. 2.:

N

Transmitier
key

Test Configuration for Transmitter leasurements
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"Step for Step” Test Sequence

Explanations

Connection as
shown in Fig. 2.
Made TX or AUTO

Set transmitter
frequency. Volt-
meter to: '
VOLT/AMP, MOD
Modulate trans-
mitter with

test modulation.

]

Increase level
of modulation
generator by
+20 dB.

Read off modulation
intensity on
modulation meter<:>.
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Ensure short RF/AF connections.
In the AUTO mode the 4040 automat-
ically switches to transmitter
measurement at cutputs >50 mil.

The transmitter modulation is
digplayed on the modulation meter
. Test modulation for 20 kHz
channel spacing e.g. fM0D 1 kHz,
frequency dev. 2.4 kHz (= 60 % of
permissible maximum deviation).

OQutput level of medulation
generator is increased by +20 dB
s¢ that the modulation limiter of
the transmitter is now operating.

The moduiation intensity must not
exceed the permissible maximum
value, e.g. frequency dev. 4 kHz
at 20 kHz channel spacing.




MEASURING TRANSMITTER HARMONICS AND SPURIOUS

Py I I I P | i
Harmonics Spurious
X I spacing spacing
1 1
- f : T
Harmonics {remote from carrier} Nonharmonic spurious (close to carrier)

The STABILOCK 4040 operates as a spectrum analyser; this requires the
adjacent channel power meter option. The test bandwidth is approx. 2 kHz.

4 7 7
] - “ -
TH® =2 oo STABIOCK imms™ ™ / T / 71T
. IV — 0 ] { ™ /, e g v . g:: pLsy !
- 17 3Lk|HT o=z

oo

»
[ o o

= %
Sl ..‘-- i
a0l
3 & i
G- D
T O N ORI SN S
o m AN
% o o B =AU

. 6—1::}—"3 o‘r:{_:‘—*rx..’g_‘_;_%j

o v EE ] \S\“ -u;

- ik "“; " E

L e e s @—'“ < "'-@i

i
!
TX RN
{:—J—1 - Transmitter
Aniennz i RY key
jack i

' Fig. 4.:
Test Configuration
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"Step for Step" Test Seguence txplanations

Ensure short RF connections,
switch STABILOCK 4040 to TX
mode ({fransmitter measurement).

Connections as Spuriocus
shown in Fig. 4. responses

Set transmitter

frequency.

Switch on trans-

mitter unmodul-

ated.

i
i _
Set to the desired The ruie here is: The first
harmonics, e.qg. harmonic {fundamental) is the
| 3rd harmonic carrier frequency of the trans-
— oy} [0 (5] 3] mitter,

Special 04 is the routine for _
automatically measuring harmonics
spacing.

]

~ Harmonic display: Typical display:
@ Number of harmonic

——leyel spacing:
d8 <& Harmonics spacing
: _ to carrier frequency

J

Enter threshqld for spurious SPECIAL 05 is the routine for
measurement in dB relative to automatically measuring nonharmonic
carrier and search range: spurious. The search range and
measuring threshold are set with
(CONDIT}{05] (X} (Rad MHz 18-] CONDIT [5]. They remain stored
. Rad MHz dB] (fstart) until thc—:@e overwritten, i.e. the
Lo — -ONDI step is not performed
Rad MHz dB (fstop) until the test conditions are altered.
|
y
[oN] (0] [5] Typical display:
The sweep continues| - _ .
until a spurious is 150.61285 <:> = spurious frequency
fqund. - -45.3 dB <:> = spurious spacing
Display of spurious If no spurious is found, the displays
frequency: : read as follows:
DispTay of spurious ’
spacing: <4> @
Continue with: [+] =6
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MEASURING [RANSMITTER ADJACENT ULHANNEL UUTPUT

This measurement is only possible with the adjacent channel power meter

option.
Channel  Channel
A spacing ' spacing
0 dB
' [ 1 .
! AC = adjacent channe]
| ' 1 ACP = adjacent channel power
ACP ACP
' Transm. ‘
signal
T o
Lower Transm. Upper

AC channel ) AC

/

1 2
. @ @AN-B STAB]LOCK cm‘n‘cunrls' "t

£ =/ X
— : o e e |7
i / ; G a0 4.
::{:‘:”B 2 3L K Hz 122 s 12T 5t '»:8»-?--:—-‘;: g r-z

”O I - || "0\"*-3“1118"’"“""':":

b : . Tie MM

. L : st "G : ;:///a/

e L ” X '
— - . . . - ¥ 8 g 1w nam?_
'\-:\‘.__:_,y- LB ERR] "'.”""/ "
R ]z TR e

Fd
e 6 0 g T PN

7 .
S T e -0
et = | o — ST e S
(=] < o 4] = g
N - om“.w—vm%aﬂzz.?
: | e
- :oﬂm-"""":-“ - i L-E=.—
w3 o J [ .-
o Y L
: 1
A AF
input
I . "
S
{H Transmitter
fntenna ! RX | key
jack ! .
Fig. 2.:

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

fxplanations

{onnections as
shown in Fig. 2.

TX mode
Y

Set nominal
frequency of
transmitier.

Modulate the
transmitter
as specified.

Y

ConoiT] [o] [7]

Input of channel

spacing e.q. 20 kHz
[0]]W kHz dB

Y

Upper adjacent
channel:
[on] [0 (7] (1]
Read off test
result in dB

Y

Lower adjacent
channel:

o3 o] [71 =
Read off test
result in dB
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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 freguency of the transmitter.
HModulate the transmitter as
specified, e.g. fMOD 1250 Hz,

AF level +20 dB above level 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 radic 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:

_— ) /f’-_ A

@ o STABILOK Rt = © v w
[V — [o) ']{ - — ®
12445678 ele]) [T23LkiHz

et —— o ———yy

e HEEEE
ju]

T T T
]uomu—nwv .

J' 4 ‘7

SCOSCCSN

o
[+17
o
O~
Q

wAr S 3 @

Filter

#2r [RX Receiver i

TX Transmitte

z

-3

Fig. 3.: _
Test Configuration for Repeater Measurements
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Test Seguence

Explanations

Connections as
shown. in fig. 3
RX] mode

!

Set standard
modulation and EMF
for the receiver

1

Entries for
SPECIAL 35 and
 SPECIAL 18:
Page 3-31

1

|

Y

Or tune Duplexmeter
manually:

[C0) (03] [X) (Rad voz dB)

¥

Switch on

Duplexmeter r_OE]

v

Enter RX frequency
for the receiver

[FREQUENCY][X)IRad MHz dB]

{

"Over all"
distortion factqr:

0D ] [DISTORT)

Modulation
Comparision

Eventualtly adjust
AF tevel
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The RF connecticn only is required
for testing medulation transfer
characteristics of repeaters

For Example:
fmod 1 kHz, freguency deviation
2.8 kHz, EMF 10 pV

By means of this entries the
Duplexmeter will be tuned
automatically to TX frequency when
a RX frecuency is set

The Duplexmeter can aisc be tuned
manually. This tuning can nct be
stored on cassettes

The modulation meter <:> indicates
modulation of the transmitter

The over all distortion factor caused

by the receiver and transmitter of
the repeater 1is indicated in <f>

Change over display <:> for comparision:

[0FF1 (03]
03]

Modulation to repeater
* from "

Measurement of the AF level with

AF voltmeter {@}







STABILOCK 4040
Frequency Range Extension 222 040 (option)

Specificaticns

RECEIVER MEASUREMENT

Carrier Freguency

Frequency range 960...1850 MHz
Resolution 20 Hz '
Accuracy as Reference Osciilator

Output Level
EMF (FM, @M only) _ :

at RF socket -26 dBm 222.4 mV EMF
at RF DIRECT ~6 dBm £ 224 mV EMF
Level resolution 0.1 d8
EMF error
at socket RF +3 dB (960 ...1850 MHz)
at RF DIRECT . £3,5 dB
Impedance 50 0
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 f/2, 3f/2 <-35 dBc

Residual FM in a
50 Hz to 3 kHz bandwidth <6 Hz eff

M
Range 0...20 kHz
Resolution 20 Hz, Af <4 kHz

200 Hz, &fF 24 kHz
Modulation frequency

internal 30 Hz...30 kHz

external 2 Hz...140 kHz (-3 dB)
Error with &Ff <20 kHz and

fmod 0.3...3 kHz <4 % 42 digit

fmod 0.03...30 kHz <8 % #2 digit
Distortion <2 % at Af <10 kHz

and fmod 0.3...3 kHz

7-1 . 0686






‘Wide Band FM
Maximum frequency deviation 0...80 kHz

gM
Range C...6 rad
Resclution 0.02 rad
Modulation frequency - -
internal and external 100 Hz...16 kHz (fmod x rad <40 kHz)
Error <4 % 22 digit (0.3...3 kHz fmod)
Freq. response _ -3 dB (100 Hz...16 kHz)
Distortion <1 % (0.3...3 kHz fmod)

TRANSMITTER MEASUREMENT

Frequency Offset Measurement

Frequency range 860...1850 MHz
Measuring range G...*10 kHz/0...£100 kHz
Resolution 1 Hzy/10 Hz

Input level range with
<10 kHz offset

at socket RF >0 d8
at RF DIRECT >-20 dBm
Power Measurement :
Frequency range 960...1850 MHz
Measuring range 20 mW...50 W
Resolution 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 Modulation Measurement
relative to 3 kHz FM

CCITT weighted ' 0 - 50 dB

Input level range

at RF socket : 50 mW...50 W

at RF DIRECT socket >40 mW
RESTRICTIONS

Not possible above 960 MHz:

Measurement of AM, selective level (adjacent channel power,
harmonics, spurious signals) and TX frequency.

Measurement of TX frequency offset is possible.







OPERATION

In the extended frequency range {>960 MHz} the 4040 is cperated
in the same way as in the basic frequency range.

Cne must simply observe the resiriction stated in the technical
data.

Because of the doubler function there 1s frequency resoluticn

of 20 Hz in the freguency range >960 MHz instead of 10 Hz as in
the basic frequency range. Although frequencies can be entered
with 10 Hz resolution, only output frequencies with even-numbered
resolution {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 2.0C 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 4039 (from 1.01 onwards). It can be used only in conjunction
with the Adjacent Channel Power Meter option 229 04Z.

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
{ - VPrefl/Pforw

The directional coupier is connected to the sockets RF and
RF DIRECT of the communication test set by way of two 10-dB
attenuator pads.

VSHR =

Communication
test set

od

Radio set

The selective VSWR measurement is performed at the frequency 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:
[conniT] [oe7] [on] [06) —= &>

Technical data:

Freguency range =-=w==--==- 25 to 500 MHz

Impedance ==--=------eea- 50 ohms, VSWR <€1.07 _
Connectors. -------------- 2 N sockets (radio set and antenna)
VSWR measuring range ---- 1.00 to 9.99 -

Measuring error r~=-=----- < Eéﬁﬁfig;g

Forward power ----------- 50 mW to 50 W

Ordering designation -~~~ VSWR Measuring Head 248 104

inciuding directional coupler,
2 attenuator pads and
2 connecting cables {6 m) .
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{RX PMeasurement }

(7% Measurement |

[SPECIALS }

Setting the STABILOCK 404(0 for
RX measurement:

or {AUTO} and TX power <50 mW

Freguency Setting

[FREGUENCY) [oATA] (Rad Hz a8 —~ O
Frequency variation:

e Ei=50 - &
Fine frequency detuning:

By knob #Af 6

&
Polarity: b —®

RF Qutput Level Setting
{ANPLITUGE | [CATA [ONTT} oo
~
8y knob: R4 LEVEL e 0
Switch off ang on: e &
Change unit:
FRPLITUGE &
EME or EMF:2 display:

EMF INTO 500
e o

&

Moduiation Setting
Mod frequency display: --*@

Internal fixed frequencies:

[ETFRED) ) )
&

Internal 30 Hz...30 kHz:
IMOD FRED }{DATA]EUNTTI
Vary frequency:
M0 FREG) (1211
Internal t kHz: e <3>
External Modylation:

&

ROED (R O

Set modulation:

[P A e [DaTa (ORIT) — &
UNIT = kHz, % or Rad’

By knob: MOD VAR, =g
S MoD 1 kaz (oo EexT) () —= B

Superimposing MOD VAR, MOD t kM2 and
MOD EXT after setting separately.

Setting the STABILOCK 4040 for
TX measurement:

or and TX power »50 mW

X Powar Displax

IX Frequency Error Measyrement

Enter nominal TX freguency:

{TREGUEACY) [DATA] [Rad MFT <6

Freguency error

- <
&

TX Frequency Measurement

Result &
@ = blanked

Back to error measurement:[FREQUENGY)

Modulation Generators
Signal at socket MOD GEN

- Frequency display: S <3>

Set fixed frequencies:

ofs &
Set 30 Hz... 30 kHz:

(MGG _FAEQ ] [BATA] [TNIT) &
Vary 30 Hz ... 30 kHz frequencies:

R ==) BE— &
Switch on 1 kHz Mod. Generator:

®

AF output Tevel display:
{GER] [VOLT/RP
Set output level digitally:

By knob:
GEN VAR, GEN 1 kHz,

0-®

Modulation Measurement

UNTT: FM = kHz, AH = I,

®

M = rad

FUNCTION)

—— ]
Ve Wl we STABLOOX Zum™ ¥ w we Sy
T e (T [Bm s 8. 5 .
R XS I'ﬁ!t."'ﬂm | il g 1Y -y W
T O || 2e et s e o =Em 2 [~
CLIEL O | 38sasse &l —m[ = mmalige sy G 2 1,

* " {E = e
— - - - /,‘,.' o C e REE R PR L T o
A2 L o~ + [
et Bicon
v s Rk 11213
. "
‘..m T ’
. -
L3 -
T o T ¥
e o
——— %

[4F fron
-

L] Bererators

J K
Yolimeter

Calling up measuring modes or

starting measuring routines:
= SPECIAL number 0%1...37

Switch off measuring modes:

End of routines: LED extinguishes

Entry of measuring conditions ... :

(CompIT)X_J(BATAJ O] ——= O

Often used Routines

121 receiver sensitivity at

20 dB SINAD &

[GN]{13}: 6 4B bandwidth wmmmm—m <D

and centre frequency error ——a (&

: squelch level e (&5
hysteresis RO
[ AUTOTEST ]

{alling up Measuring Programs (Files)

Test set performs step 01

of program X. X=0: non-veoiatile

storage in 4040, X=1...9: cassette
Go to next or previpus step:
STEP =]

End of AUTOTEST:

Setting up Programs

CLEARNILE ] (X as above)

Seg QD-%S for the first step and enter
waiting times,; print mede, tolerances
and relay control . :

Enter print command for the desired
measuring resyit:

"D @)

STEP [ ]Set 4040 for the next step
STEP [T and so on
Ending the program:

,

STABILOCK 4040

Short form operating
instruction







