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STABILOCK 4040 Lifeline

The chronologicalifeline tells.you what modifications have been-made to thedimware-{FW) and-he operating
instructions, After a fitmwiare Update the.iifsiine helps you tafind out quickly about all major chianges (see cade) in
the updated opérating instructions that are supplied.

Code: C = Correction, IN = Important Note, NF = New Feature, IC = Internal Changes

Doc. 5 |Code| Changes

Version | pages|
5.18/5.19 |5.18-0112-90 |3-49 | NF |Special ON 48: CONDITION 48 now requires two entries, ]
| 25 | NF_|Special ON 66: New precision decade stage is now indicated as ‘5"
| IN”|New precision decade stage only works with software = 5.16.
[5.20/5.21 [9207-520-A NF_|Special ON 13: Ghoose between 10 dB or 20 dB noise suppression
i NF_|Special ON 51: Preventing automatic switching of relays 2,3,4 and 5
[5.22/5.23 |9207-520-A 1C_|Not relevant for the user.
5.24/5.25 |0408-524-A |no | IC_|Not relevant for the user.
i 324 | C |First text passage changed (in German + French manual only).
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As you can see, we are now printing our
d paper. Perhaps you

for the purpose. By the way, from one ton
of paper we can produce about a thousand
manuals.

Ourfolders are 90% recycled paper. At present we are

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

o profect manuals against damp and di, they wil be
covered with a 120-micrometer-thin polypropylens fim.
which s quite unabjectionable in ecological terms
Instead of the dvider leaves of PVC we se the paper
version. Andwhere ever possible, we use a thumb index
ke in a telephone drectory.

Trade pames. aricle names and ne ke are used i ihis manus) wihout any
the reader. But these

names can b the copyright of companies, nsttes, etc.

Software and © 19851995 Al
No part of this manual or the associated program may be reproduced or copied
in any form (print, photocopy or any other process) without the written approval
of Wavetek GmbH.
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! 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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STABILOCK 4040
The “High Ac¢curacy|Radio Test. Set

Application

Claiming the te of the optimal Raclo
Measurement Technology for Developmet,
Procduction and Qualty Assurance, high-
fights he reputation of he STABILOCK 4040
High Accuracy Radio Test Set. Its world-
wido use In o

AuraTEsT

Shest craractensics speak or nemselves
Tho STABILOGK 4040 creci rellby pre- EEus
isey and QUi Compite ysiems, a0 wme rrorecrtn
sets and racio components. You have the

Chos between e bl anc ly -

Selective call testing

pussoroes Integral call tone encoder and decoder for
adjacent channel power measurement anda T fowoemeTe ZVET ZVEIZ, COR, VDEW, EURO. NATEL

DG FM modlator. stosmessi or user-specic cal sequence witn extended

na rst o ourt one and preseeciae paa:
e o2t et
rathase o T ind Gecoder bandwicth
i P rom recever
073y o 5 uement o raneiter messurement
e b with receipt call testing.
fus D oHE
it e Examples for selective call testin

Rk

e U ogogQog

st Zom Readoutofa -tone sequencecetathe
B ancoder wi ded frst

-5

Reagout of decading with am tone i frst
position and second and fourth fane out otk
tolerance,

3
o

Yiiee TEAE
REEREEE
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Manual

Sheratitn is S flca DYAE Cler 2 e
ment o aperating and display dlemen
e o s, o

andlog
oy nern st anhtnos o a1
principai acio set propertes

Semi-automatic

Gompiste testing of two-way radio sets

Inckiing orancecamparian,og oot

with accompanying te adio
< setvai e e comr s

programmed by operating the STABILOCK

4040 with no knowletioe of programming
language being requiea. The prograrms are
recorded on a memory card and can be
retrievec at any tme.

Automatic

Procsssc contolld et tom wih e
STEILOCK 4040, Can o upgrae
Incucs - ranaitr meboment.
Contorf UUT power i are e

o e partormed wihou: ey rogarmming
Knowiedge.

3

Options
Low-priced, fied installle opfions such as

‘Adiacent Ghannel Power Meter and Selec-
ive RF Level Meter), Memory Card interface,
Contol e, Dupex Bemodsiior 0~
couplod FM and! Widsbend Demoduator
aHow to i tho SABLOCK 404010
me equiements

Maintenance
Microprocessor-aided faut diagnosiics n
combination wih easiy replaceable modes
ensure high avaleblty o the STABILOGK
4040,
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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 Equipment, and was passed as safe before leaving our
works. To maintain this condition and to ensure no hazards arise
in service, the user must adnere 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 nust be ensured that the base
of the transformer is connected with the neutral conductor of the
power supply.

The power plug may only be inserted into a socket with an earthing
contact. The protection given by this must not be neutralized by
an extension 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.

Werning: 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
Tonger be possible, the set must be taken out of service and
secured against unintentional operation.

The operat\ng ter‘perature range should be between +5 °C and
+45 °C (+41 °F and +113 °F) ambient, the storage temperature
between -25 °C and ~7G °C (-13 °F and +158 °F) ambient.
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POWER OPERATION

The STAB’LU’K 4040 can|be Operated with the.following.pover,
volltad

74, . W40/Nor 180260 V, 47 Ko 4507z

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

Adjusting power voltage:
1. Disconnect power plug

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

Power fuse in

Power connection
voltage selector

3. Fuse corresponding to povwer voltage:
$7...140 V: 13,15/250 B (3.15 A)
80...260 V: T1,6 /250 B (1.6 A}

4

Insert voltage selector so that white arrow on selector is
pointed toward the desired power voltage

"140°V: 100 mark on voltage selecior
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 SIABLLOCK 404@,can be operated with amwexternal battery
The connection'is on theréar panel and has its own
It i§ not possibléito charge the battery with the STABILDEK 4040.

Battery voltage 11...32 V
Power Consumption apprux 7Aat 72 v

ox. 3,5 A at 24 V
Fuse: He25 £ ens
Connection by means of:

Battery connector
reference number 300 642 (standard accessory)

SOFTWARE STATUS

Software status readout is provided in display {> after entering

Example:
A22
Software IEEE 488 bus
status address of the 4040

Switchingoff with [RESET] key.
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SWITCHING ON

The unit is switched fon and off with the POWER button both.when
operated) from {the ‘Power on from fa battehy. The LINE/BATT Mght
diodg”™¥s o if thes DOWET Or battery is commected fo the 80405 also

when'.the set is.switched off.
STANDBY mode is not provided since the unit achieves a frequency
accuracy better than 1x1077 within 15 minutes after switch-on
(Ta = 20 °C).

EXTERNAL SYNCHRONISATION

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

Required signal: f = 10 Wz, 30.2 V into 200 ¢

pulling range approx. 1x10-6

CRYSTAL CORRECTION

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

Special ON 65; Displaying bult-ia optigns
(ON) 6507 Tdentitie®™buile=in options. If an'Opgion i§ incorporafied a digit
i8.displayediat the.appropriate location oftthe display.sl>. Listhe option is
not found, & dash (-) appears instead

558 stage

Broadband F¥ demodulator

Adjacent-channel power neter

Control interface 246 042 or 236 041
on

ato
Cassette drive or menory card
TEEE-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 S) will only work with software of 2 5.1

The hardware status is | syebolized by & digit or & “dash (<) at the appropriate
place of the display <

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

Reserved
Reserued

Pretreion decate stage
0T modulacor (o dcace stage)
Duplex denod lator

AF decoder with two RHS rectifiers
fenory-card interface

To switch display off: press RESET.

REAR PANEL CONNECTIONS

10 Mz Synchronisation Bul2
Synchronisation of internal reference oscillator
Required signal:

10 MHz, 2 0,2 V into 200 @
Pulling range approx. 1x10°% ppm

10 MHz Output Bull
Output of internal reference oscillator
Output level approx. + 5 dBm into 50 0

2-5
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AF Detector Buis
This socket gerforms tHg™FelloWing functions:

Insértiomof an Bxternal=AF 7ilter
Seél SPECIAL, 21, mage 3483

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 BulS5:

Function Pin
4040: max 10 Vpp, Ri 10 ——= Ri >1 k& H
[6080: ground ey filter !

4040: max 10 Vpp, Ri 1 M 20
4040 _ground 21

+15 v <10 m, Ri 68 n for external filter — 12

O . . i i _- 25

Gruund 13
RX/TX Switchover =—— RX=1, TX=0 23
RX/TX Message, RX=1, TX=0 ~——— "
Ground 24
DC Measuring input 3 -—_— 16
2 " 3

5 0 15

4 ) 2

7 W i

ground . ]

" 5

. 18

Notch Fﬂter 248 076 10
200 - 600 H 22
Auxilliary control line (see chapter 3-33) 6

ating plug for BuiS: Supministure Plug Serfes D, 08-25 P
Reference number 300 6
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Monitor Output Bulé
The monitor butput enablesythE signal to be observed and analysed
ats the™input ofthe RMS metér|using an oscihloscope=and AF
analysers. Depending on=operating modes ‘the, integral speaker and
hgadphone outlet on the front panel are Jocdted parallel'to Buif.
See also SPECIAL 26 (page 3-37): AF Voltmeter Autorange

Monitor Signals

DEMOD

AC —e—

ars METER

HOD GEN —amd T C— Y

. |

Double Modulation Bu17

See p. 3-10
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Control Interface Bu18

236 041: 16prelays withwOEE/ON contacts
Relayssngt availeble with type 236 042

Max imun_permissisle contact

18ad? see data, sheet

Relay eontrol By=SPECIAL 28 and 297 seepage 3539

Pin occupancy Buls:

Relay Pin BCD Relay
no. no. code no.
—_< 1 % T
—
Se—c 2
T3 8 ~—
27
TSe—rC 3
LS ~—1
x 1000 2 T 1
Se—C 4
20 2 ~—d!
——rC 20 29
~—< 5
o 0
[
~S— 6
22 e ~—I
— 22 31
Se—C 7
= R D) ST
x100 —
SS—< 8
2 2 ~—1
< 2 3
5 TS L
1 28 f—
bit { ——C 34 Inputsfor testing bit 5 —
bit 2 ——C 35 bit patterns by a bit 6 —
bit 3 ——C 36 controller bit 7 —
bit 4 ——C 37 See page 5-4 bit 8 —
Log 1 2 +1 2...f30 v
log # = -30.

PYY Y PV A Y .Y S Y S Y S

Drawing shows non-operative

Mating plug for Buig:
50 pin miniatur plug series

positions of relays

D, reference no. 300

&

BCD
code
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Control Interface Bui9

236 041: 16[relays withwswitchover contacts
236 042%\equippedwith relays noy 02 to 05-and 17 only,
Max imumepermissible contact 10ad: see datagsheet

Rélay Control by SPECIAL 28, See page 3-3%

Pin occupancy Bu19:

Relay Pin  Contacts  Reley Pin  Contacts
No. No. closed  Mo. No. closed
on on
e —< 10
10 =26
— et DI
% e 8 30
<o —< 1
1 ]
—< 3 on <% 4
o Sauelen O
[< 35 2 Sauelch — 12
]
4 5 Calling key [t DI
06 K 20 7 See 3-us
< 36 s R
13 29
TS 5y Trensmiceer <% &
05 21 7 advance tine
[t DI TR —lc 1
14 < 30
—< 6 T
06 e 22
<% —c 15
15 < 31
—c 7 et D)
R =amm n 35 1
] —s s
16 32
—< 8 <%
08 2
<% W " r-——:Cc ;g Y Lower band
S DI IS B3 Upper band
03 < 25
faaim B H f——t— 50

Drawing shows non-operative positions of relays

Mating plug for Bu1g:
50 Pin miniature plug series D, reference no. 300 643

2-9
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AM Output Bu36

DC-coupledydemodulator.output DC...20 kHz

DC content corresponding fo Carrier mean-value witheflt
demodulation in 4 dB steps regulated to.approx. #3 to +8.5 V.
100(% AM = 8.5 £0)15.6 V peak-to-peak

WithsFM'and sl=demodilation Bu3é ean bé“used d8 a Iinear
Tevel output

Internal resistance 600 ©

M Output Bu37

DC-coupled discriminator output DC...20 kH
Output voltage 2.8 V w\th 20 kHz frequency deviation
Internal resistance 600

IF Output Bu38

Linear output
IF with RF B‘RELT button pressed (remote reception) 450 kHz,
Bandwidth 30

IF range through RF input (RF DIRECT off) approx. 30 kHz to 2 MHz
Output Tevel max. 1 mW inti

Printer Connection Bu20

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 Bu40
See 3-16
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Operating Instruction

SHORT FORM OPERATING INSTRUCTION

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

CONNECTING THE TEST TRANSCEIVER

cable connections between the transceiver under test and the

3
STABILOCK 4040 are usually sufficient to carry out a1l measure-
ments required:

~

. Cable with N plug for RF connection.

The RF socket of the 4040 can not be changed.

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

. Cable with BNC plug for connecting the AF voltmeter of the

4040 to the transceiver AF output.

Vo treter
Generator
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SWITCH-ON STATUS

Aftef switching or the 4040 adapts the §tatis existing whien it wis
switehed off

Reset Functions

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

RESET key

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

Master-clear
If 211 keys are locked and cannot be unlocked by depressing the
reset key, the so-called Master-clear is needed.

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

Automatic RX/TX selection (AUTO)

Frequency 150 Mz

EMF 10 4V

Modulation generator 1 kHz

Voltmeter to ~AC and VOLT/AMP

CCITT filter switched off

A1l external filters deactivated (see 3-33)
A1 relays inactive (see 3-39)

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

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

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

Frequency-Setting

The. frequgncy is entered by the keyboard and indicated in
display <. If frequencies <0.1 and >960 MHz are entered a
warning signal sounds and the previous value remains in the
display. A 3fold signal sounds if the RF signal is out of
synchronization.

8y entering additionally a negative frequency offset, frequen-
cies below 100 kHz can be generated (specifications valid only
for frequencies above 400 kHz).

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

Procedure:
1. [FREQUENCY] LED in the key lights up.
2. Enter numerical MHz value with decimal point

3. [Red MHz dB

Fine Detuning

The frsuuency set in <D up to 199,99 kHz can be varied by knob 4f.
. Variation is also possible if the LED in the

FREQUENCY key”'is off.
Selecting the direction of variation:

1. if LED in the key is off

2. Select direction by keys [+] or [2]

Decadic Variation
Any decade of the frequency displayed in { can be varied by
means of the [+][Z] keys. On overranging a warning signal sounds.

Procedure:
1. [FREQUENCY] if LED in the key is off

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

4. To switch off variation mode depress: [FREQUENCY
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Step Variation (channel hopping)

anu a;Lsi com

Step width
in kHz
X=0.01...99.9

2. very: [0 o B=&

3. Switch off variation facilit
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RF OUTPUT LEVEL

Set
The RF Tevel can B& set optionally in uV, mv, dBuv o dBm with

the keyboard.
The RF level with effective unit is indicated in <.

Procedure:

1. [AMPLITUDE] LED in the key comes on

2. Enter numerical value with decimal point

3. Enter unit

or [W kHz dBu
or [£_Hz dBm] with terminal voltage (INTO 50Q) display
— only

Alter unit:

1. [AMPLITUDE

2. Depress key of desired unit

Vary and Switch 0Ff

OFF/ON = The output level dispayed in <& can be varied
by turning the RXLEVEL knob and switched off and
on again by the OFF/ON key. This can also be done

RX LEVEL if the LED in the AMPLITIDE key is off.

Terminal Voltage

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

Tevel display shows half of the EMF value or
— -6 dB respectively.

RX
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dB Addition or Subtraction

anugalsPlus:com

2. Enter difference with sign

([]) [DATA] [Red Mz dB
3. New value displayed in &

RF DIRECT Output

x.).

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

Switching over between RF and RF DIRECT outputs with the RF DIRECT
key. "The igher Tevel §s indicated in @ if the LED RF DIRECT is
Caution:

the RF DIRECT socket is not protected against overlaad
The maximum permissible load at the RF DIRECT socket is <
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2nd Signal Generator, Sp Analyser
e 40400 fea t n a Juneti r confectior
B nerator for two sig e ver ure nts_ o
n i cOfum ana t t

measurements.

By the RF junction the signals from the signal generator or to
the spectrum analyser are attenuated by 20 d8.

The RF DIRECT LED has to be off.

TR ceiver
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SETTING MODULATION

Intenna1ffoduiation
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 frequency range
from 30 Hz to 30 kHz or 8 fixed frequencies alternatively.

The second modulation generator generates 1 khz with very low
distortio

Procedure:

1. Select modulation generator by MOD VAR [EZ] or MOD 1 kiz (]
keys. Switch off with same keys.
The MODVAR generator is also switched on by depressing the
(MODFREQ] key.

. Set modulation frequency:
or
Fixed frequencies:
Back to DATA entry:

Modulation frequency indication by 8 LEDs in < or as numerical
value after pressing the [MOD] key.

Set modulation:
FH_AM 2M W_kHz dBu] for FM or
" [ o R

" " [Rad Mz dB "o

Modulation indication in & .

Vary modulation
Sy knobs MOD VAR or MOD 1 kHz. This is also possible when the
in the FM AM &M key is off.
Vary modulation frequency
1. Define decade to be varied in (:
g
2. Vary by or [5)
3. Switch off variation facility: [T0D FRE!
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External Modulation
Without.settingfacil ity
HoduTatfon"sens TETVity at EXT MOD Thput (600 0) "on the front panel:
0.1V peak = 2.5 kHz FM, 10 % AM or 1.00 rad M
Switch on and off with the MOD EXT [<3] key
Select type of modulation:
W P @] W_kRz dBa] for FM, display in
% Hz  dBm] w o AM " wow
Rad MHz dB w Rad " w o

With setting facility

Entry: [CONDIT] (27] (0] [o)
Then:
Set modulation with rotary knob HOD 1 kHz, display in <&

or:

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

Modulation sensitivity for DC FM: 40 mV/kHz

Switch off DC coupling

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

The entry CORDIT 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 mibdylatfon Sources MODIVAR, MOD 1 kHZ,and MOD EXT tirint
panel) can de superimpased for the jsang type Of modulatipn | With
that esg.testing=0f a receiver With' Subaudio squeleh’is possible
with the MOD VAR generator set to the squelch frequency and the
MOD 1 kHz 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 Bui7
A i
M AM
M L]

The internal modulation can be composed of MOD VAR, MOD 1 kiz
and MOD EXT (front panel).
Modulation sensitivity at But7:

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

Frequencyl OFFSET Measufement

Measuring frequency offset of a transmitter signal af 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 Rad Mz dB
2. Offset frequency display with sign:

appears if offset >100 kHz or signal too weak

3. Monitoring: Press the

key and adjust volume
The beat tone is disturbed with offset >10 kHz.
The beat tone can be switched off by pressing the [VOLT/AMP] key.
The specified measurement error is valid up to 30 ¥ AM only.
Measuring error with FM modulated signals:
_ _ PMdeviation P
Error = T SEVIZEION 0 Clock time = 250 ms
Example: FM deviation 2.8 kHz, fmod 1 kHz

Error = o250 TO00 © 3.6 Hz
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Transmitter Frequency Measurement
The measurement is_performed by a_selectiye frequency counter
reguiringa seari€h Time of up to 5/lseconds.
The specified measUbement error is valid_up to 30 % AM_only.
Procedure:

Measurement at RF socket

Input Tevel range 0.1 mi...50

or mode

At _RF DIRECT socket
Input level range 2...100 aV

Switch-on RF DIRECT socket

T
i
<& indicates:

[ --34%856 prevmus frequency alternatively

Tines = no signal found

2567783 = Frequency of the signal detected

Further measurements: Further measurements:

automatically on frequency by depressing [TX_COUNT] only
changes and power >50 mif

or with power <50 mi by

depressing [1X_COUNT] only

The measured frequency is now the reference frequency for the
following TX modulation and offset measurements.

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

With ON18 set the frequency measured by TX COUNT is also effective
in the RX mode.
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Transmitter Power
Mgasurement [at RFsocket only|
Seleft average or peak power indication by the IX keyy
AVERAGE  PEAK

— indication in & in W

™
AVERAGE: for FN/aM transmitters.

On AM the average carrier power is indicated
PEAK:  indication of envelope peak power

Frequency range 1...15 Mz

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:

T T
. |
1 N {
13
.2
1.1 T —
RN Rl 1
1 RER 3 £ 5 6 5w 3
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Modulation Measurement

The modulation measurement accuracy as specified oprthe dgtanshest
is valid. for the RF inputs’According {to the smaller bandwidth of
30 kifz 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.

. Select demodulation mode:
AFNER][(W_KHz dBu] for FM, display in &
or [Z Hz dBn] " omM, 0t ¢

" [Rad MHz dB "o, " o

. Select measurement mode by repeated depressing of the PEAK
key:
POS +/- NEG
o &}
PEAK

POS LED on: measurement of positive modulation
NEG LED on: measurement of negative modulation

Both LEDs of f: on FM and &M average of positive and negative

A

modulation, on AM measurement of the "true

3. Monitoring modulation:
Depress the key and adjust loudspeaker volume.

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

Bu37
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5. AM Demodulation

With Aledemodulation there fis lButomatic gain, control(AGC) by
the RF input atienustor..Ine attenuator {s sét in such'a Way
that @1 RF dnput Jevels produce Virtlially the same leyel for
the [Fustage.

This process takes a certain amount of time, with the result that
nodulation content inmediately 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:  (CONDIT) (28] (5] o] (o] [28]

This holds the RF input attenuatar. In any subsequent transnf tter
signal insertions there will be no switchover of the inp
attenuator.

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

Turn on the automatic gain control again:
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Residual Modulation Measurement

True pmsymedsurement of residual modulatjoms,
Measuring bandwidth 30 #Hzed’. 30 kHz o CCTRI-PS3A.

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

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

FM AW e [W_kHz dBy] for FM, indication in (3)

o
e

2. Test modulation indication by the AF voltmeter:
VOLT/ARP ] 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 M in Hz or mrad units

1. Transmitter unmodu]ated

2. Depress [FOD) and [VOLT/AM] 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

Wide Band FM Demodulator 229 039 (Option)

Can not be used simultaneously with the Duplex-FM Demodulator
229 051,

By using this option, FM demodulation and measurement can
parforned with nodulation frequencies from DG o 140 kHz i 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 0
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MODULATION GENERATOR

Output MOD_GEN

With"TX‘mode the’folTowing signals~Can be=fed %o the MOD GEN
output and can be superimposed:

Switch on and off —l
Fixed frequencies: — % —= [MODFREQ|[+][-] — [FHAWeH]

30 Hz ... 30 kHz: — % ==
Vary:
1 Kz: [GER T kAz]
Ext. generator: can not be set

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

Set frequency <P — %et ?uput Tevel
ENF

=

Modulation frequency indication after pressing the GEN key.

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

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

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

kmp1ification factor EXT MOD input —e— MOD GEN output (EMF)
without SPECIAL 27

The MOD GEN output is transformer coupled (see also next page).
Source resistance <5 or 600 0. See specifications

Output Tevel display: VOLT/AP] —= &

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

For sone appjications.) e ency response of the transforner
1

coup t\ 00!
angarsPrbs..com
i1 at' the ket p v1 r \'req

Output via MOD socket with RX mode:
Frequency response 0.3 dB from 10 Hz to 30 kHz
Maxinum available EMF 5.6

Source resistance 600 0 unbalanced

EWF setting:
By setting Fif as for receiver measurement, see page 3-8:
2.8 V2 10 kiz Fi or 3.57 K2
N Setting resolution:

10 Hz or 2.8 mV at FM <4 kHz
100 Hz or 28 mV at FM >4 kHz
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AC/DC METER

Om
I— e - AF inputs:
Input resistance
[~ 600 @ or 100 k0
0C voltage
measuring SYW Balanced or
input ~“L.-4 unbalanced

Tl N O) R O | pu: N—

measuring
input
Meas. point ® -
AF inputs Y VOLT/AMP ) > AF Voltmeter
socket |
MOD GEN - > SINAD-Meter
N\ |
. Distortion
TX-Demod DISTORT A
VOC input DC voltage
meter
AOC input 0C ammeter
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SPECIALS

Generzal

8y means ofi theuSPECIALs transceiver tBstroutines=ahd special
measurement modes can be called up. A1l SPECIALs are indicated
on the front panel with the corresponding code number.

or o s

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

Measuring Conditicns

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

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

CORDIT) [X) valid conditions are shown in display >
e.q. [@ X

20 = numerical value of condition, X = SPECIAL number

The second part of multisectional conditions, e.g. N N
displayed after depressing any other random key. The cond\non
indicated can be replaced by entering new values stored from
now. After Total Reset (see. page 5-2) a1 measuring conditions
are reset to the ex works status.

SPECIALs via IEEE 488 Bus

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

)

ITEEE 488 bus command = (
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01 Modulation Sensitivity

Procedive:

&

ConDIT W__kiz_dby] (M _at et|
% _Hz dem
[Rad MHz dB
Enter nominal moduVatmr\ Enter expected value of
FM: X = 0.1to modulation voltage.
AM: X = 0.1 to 99 X = 0.1 to 3000 mV. The entry |
&M X = 0. ;i to must be repeated on AUTOTEST ——J

’_.__l

( TX CO 0T X KH MM X MV ON 01 M6 P6 )

2

Result > = AF voltage at the microphone input of the transceiver
for nominal modulation.

when the routine is recalled, the expected modulation voltage

has to be entered again while the nominal modulation remains
stored.

Recall:

(M4 X MY ON 01 M6 P )

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

s cut out:

Test setup for high modulation sensitivity:

When determining modulation sensitivity of the order of a few my
the Tevel resolution of the modulation generator (0.1 mV) may be
too coarse. The level resolution can be increases by using

smal] Toad resistor (see following fest sotun). Tne s ide switch
on the generator output must be set to 600 . 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
Tevel settings without ON 01.

6008 To sicrophon

input of the

transceive

Heximun AF Tevel: 30 a0

Hodulation generator  Socket
HOD GEN
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Procedure of SPECIAL 01 routine:

The routinefcuts out_thewiskHz generator and turns on the
variable,geferator, The AF [il1ivo]tmetep-measures the leyelyon
output MOD GEN\The typeof demoduiation'EM, AM or &M is/set by
CONDET OfL

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

Then the required AF voltage for the entered nominal modulation
is determined in the following 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 maximun possible number of 12 steps, a signal sounds
and the routine is aborted.

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

02 Hold Peak Modulation Indication

Switch on measurement mode: [ON][02] (onoz)
Switch off: [QFF

(oFo02)

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

The Duplex FM Demgdulator §s tuned te tpamsmitter freguencynJX by
means _of |SPECTAL 35 and.SPECIAL 18.
Procedare:
1. Entries for SPECIAL 35 and 18: see 3-31
2. Switch on Duplex FM Demodulator:
3. Enter receiver frequency (RX): [FREQUENCY] (X) Rad MHz d3]

Now all following RX frequency entries will tune the Duplex FM
Demodulator automaticzlly to corresponding TX frequencies.
The modulation meter <5> indicates the modulation of the
transmitter.

, Frequency Transfer

The Duplex FiM Demodulstor can 3150 be tuned manually by the
following entry, which however can not be stored on cassettes:

[ad 1z a8 (G

(€O 03 X M4 ON 03 )

1

& = TX frequency during entry
RX frequency after pressing the unit key

Switch off Duplex FM Demodulator [OFF

(0F03)

04 Transmitter Harmonics
Measuring ratio in dB between fundamental and selected harmonic
frequency of transmitter output sianal.
Maximum harmonic frequency = 960 M

Transmitter unmodulated, 4040 tuned to fundamental frequency.

Procedure:

--@ @ d8 ratio (N 04 nPa)
|

: no reading

= 2-9

Order number of the harmonic.

With front panel control n can be
changed without entering ON 04 again.

(0F 08 )

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

Switch off:
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05 Spurious Signals

= ——+ =10 dB caFFier referéhce l€vel
Measuring“ghreshald X dB. Only spuriods
signalSewith Tessd8 difference tollthe
carrier are measured.
No signals are registered at carrier
offsets of 2 MHz. Width of gaps: %5 kiz.
Substitute measurement: SPEZIAL 06.

[ Attention: Spurious measurement not
fstart fearrier fstop  possible at f = 80 MHz

e search range —=!
20.1 Mz

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

Procedure:

1. Enter measuring conditions:

COMIT Rad Wiz g8] [¥] [Rad Mz dBl
| !
Measuring Start Stop
threshold frequency frequency
=0...99.9 d8  in MHz in

(€O 05 X DB X MH X Mi )

2. Set carrier frequency with keyboard or by carrier frequency
measurement (see 3-12)

3. [0 [T]~< Continuous readout of actual search
frequency

Result readout when spurious is found =& d8

BB ® : no reading

Continue search:

When a printer or controller is connected the frequency and
Tevel of detected spurious signals are printed out and the search
continued automatically up to the stop frequency.

If_harmonics are detected, these result in incorrect measurements.
Only measure harmonics with SPECIAL 0

4. Switch off routine: (0F05)
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06 Selective Level Measurement

Measuring bandwidth aporox. 3 kHz
Measuping range-at, RF sockgt. -70 to=47 dBm
Measuring range.at RFDIRECT| | -105 t0,0 dBm

The Nolume range willl decrease if.a/Second /Signal with >70.d8
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.

&

[E— @ = & Tevel in eom

| .
et measiring frequency, QO : o reacing
change frequency without repeated entry of ON06

( FR X MH ONO6 P4 )

for level Probe 860 108
Allow for possible pre-attenuation of the RF Pr‘obe see SPECIAL 25

Switch off level measurement mod

Attention: Selective level measurement not possible at f= 80 MHz

07 Adjacent Channel Power

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

@ = adjacent channel power in dBc

Sot chamel B OO®: moreating

spacing + = upper channel
X = 10, 12.5, Reading in 2 e.g.: +25 kiz
20 or 25 khz

- = Tower channel
(10007 X K ON 07 + Reading in 2 e.g.: -25 kHz

The signal from the GEN VAR and GEN EXT generator for setting
transmitter modulation can be varied when SPECIAL 07 is set.
Attention: Adjacent channel measurement not possible at f = 80 MHz

Measuring ranges: see next page
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For measurements on transceivers with poor adjacent-channel power

ratios it 18 possiblelt6"shift the measuring range towards lower

values™by entering

Measuring ranges for adjacent-channel power:
with SPECIAL 26
-18 to -60 dBc

for without SPECIAL 26
f <499 MHz -40 to -80 dBc
f 2499 MHz -40 to -76 dBc

-18 to -60 dBc
usable from -15 dBc

08 Wide Band FM in Receiver Measurement Mode RX

Switch on

(onos)

Frequency range 0.6 —— 60 ——120 —— 250 —— 500 — 960

Max. int. FM deviation 80
Max. ext. FM deviation 80

Switch off (OF08)
MHz

20 40 80 80 KHz

20 40 80 160 kHz

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

09 Waiting Tines

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:

¢

Waiting time in seconds
X=0.1t09.9

Switch off waiting tim

(C0 09 X NO ON 09 )

( OF 03 )
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11 Sensitivity (S+N)/N

) =%
Sigr(\aT-;.o-vlmise ratio L possibly ANPLITUDE
S+N)/N in dB

X =10 to 50 " (ON 42 AP unit)

(Co 11 XDB ON 11 P4 )

&> = B¥F for the given signal-to-noise ratio in
Erother init can be Setesiad Sor BV with N 2.

Procedure of SPECIAL 11 and 12 routines:
The routine selects the operating modes ~AC and dBREL (SINAD in
SPECIAL 12) for the AC/DC voltmeter and turns on test modulation
from the 1-kHz generator.

SPECIAL 17 is cut out.

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

Step width: + or - 22:6.48 n

1,2, 4,8, 16, 32, etc

Duration per step: 100 ms
Alignment tolerance ON 1
Alignment tolerance ON 1
The measured value is output in pV. If unit dBm or dBuV is wished,
this must be entered by ON 42 before calling up the routine.

If no a'\\égmem: is possible, -- will appear on the AC/DC

display . The modulation generators and the external modulation
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 = noise
D = distortion
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13 Bandwidth and Center Frequency Error

& &

! y
FREQUENCY, [X| (Rag Mz o] [coNDIT | (13 [X] [RedMHz B -&
Norminal receiver Em?;cv::i]ss -&
frequen o
e FT2 608

]

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

Result

Bandwidth, <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 -

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.

1B
Step width: + o:-éfi’— n=1,2, 4,8, 16...
Duration per step: 50 ms
Alignment tolerance: <1 dB

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

Step width: + or — Lﬁ"“? n=1,2,

Duration per step: 100 ms

8, 16...

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 frequency error.

3-28a
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When the reutine has_run, previously set modulation
genezators 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
2043. The dB values of 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.

3-28p


https://www.manualsplus.com/

anualsPlus.com


https://www.manualsplus.com/

14 Squelch Level

<,

@ /uttin EHFmi

or other unit through oN 42
Measuring delay required = hysteresis in d8
for the squelch setting ;
tine in steps of 100 ms. ¥ possiply: AVPLTTUDE
X=0to? ( ON 42 AP unit )

{(CO14 X NO ON 14 P4 )

Cut-in EMF: clears the AF pa
If the cut-out EMF (blocks the ‘A path) is desired 1nstead of the
cut-in EMF the routine has to be called up as follows

(ON 4108 14 )
ON 41 remains! Switching off by OFF 41 (oFat)

Procedure of SPECIAL 14 routine:

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

The AC/DC voltmeter is smtched to “AC.

After a wa\hng time of CONDIT 14 x 100 ms x 2 the AF level of
the receiver is measured and set with dBREL as a reference value.
Then the routine reduces the RF level in 5-d8 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 Tlevel is then aaa\n increased by 15 dB and after a waiting
time of CONDIT 14 x 100 ms x 2 reduced in 1-d8 increments until
the squelch agein disconnects the AF peth. This level reduction
occurs without interruption by SPECIAL 15.

Duration per step: CONDIT 14 x 100 ms

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

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

When the routine has run, the squelch relay and SPECIAL 15 are
cut out_and previously set modulation generators are turned on
again. The AC/DC voltmeter remains djsabled until the [E=5 key
is pressed in AUTORUN, until PRINT B>, or until & key on the
voltmeter is pressed
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15 Interruption Free Level Range

OpeFating mode_for interruption free settihg of fhe RF Butplit
Teyel.

Switch on:

—= & vigital display = reference level (N 15 )
—= & Meter reading = setting range

~
Set interruption free output level by knob RF LEVEL: O
or by keyboard entry: [AMPLITUDE] (AP XDB)

Setting range
X = -20.0 to +6.0 dB

Change reference level: [AMPLITUDE] [¥] [unit]

Unit = dBuV, .V or mV. After entering a new reference level, the
pointer in & is positioned at 0 dB. Alteration of the unit
without enteFing 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 Duplex Desensitisation and Duplex Filter Adjustment

Routine for determining the reduction of receiver sens1tlv\ty
caused by the transmitter output power in the duplex channe

D = sensitivity

— (ComorT (168

switch on
transmitter

[OR][i8] =~ <®> = Desensitisation
in dB

( RX ON 11 CO 168 — switch on —ON 16 P§ )
transmitter

Duplex Filter Adjustment:

CONDIT - on - MG + & = paver displayed on
analogue meter
RX-RF level digitally displayed

+ &> = X power digitally d\sp'layed
RY-RF level displayed o
analogue meter

COND

T

- Ton -

Automatic switching-on of the transmitter: see 2-9
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17 AF Power

Terminate AF output of“the receiver with nominal loa;

The 4040, calcylates the AF) power| fré e vol tagesmeasured-and
the resistance “value entered by keyboards

Select the 100, kCiinput resistance of the AD/DC Voltmeter (wAC).

&

|
(] [fe] [OR]

—= & = AF power in VmA or VA

If dB REL has been selected
Load resistor in the AF pover {5 displayed in

=1...999 m (600 e unit, however,
Shows a8 oniy. e printout,

nly.
nowever, is correct and
(€O 17 X NOON 17 P6 ) shows dBm.

18 Frequency Transfer

ith SPECIAL 18 the frequency set in RX mode is sls0 effective
n TX mode and vice-versa. Duplex offset is taken into account.

In congunction with T COINT (page 3-12) the set. can be- auto-

matically tuned to the transmitter frequency of the transceiver.

Entry with simplex:

g

(ON 18 )

<? = measured transmitter frequency. For all following TX and
RX measurements the transmitter frequency will be automatically
the reference frequency.
Entry with duplex:

|

CONDIT Rad MHz dB [iE]
! 8]
Duplex offset Transmitter in upper band
it " B i
Usual values:
X = 4.6/9.8/10

(€O 35 X M4 CO 35 + ON 18 )

Switch off operating mode:

(oF18)
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19 Fast RX/TX Switching Over

This operating mode prowides fast switching-over from RY to TX
measurement mode=of the 4040 forreceiptocall measurepentsifyan
external.Selective Call=Goder/Decoden istused

The RF-GUtpat 16V€1 of the 4040 is™Fixed o’ -60" dBn-

The switch-over of the 4040 caused by the output pover of the
transceiver is performed in less than 10 m

Procedure:

. Set frequencies separateley for RY and TX duplex transceivers

. Select the [RX] mode (RX)

Feed the call to be transmitted into the EXTMOD socket and set
modulation

(oN 19 )

. 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 for each measurement

(on19)

Transaitted call

Receiot call

Transnit  Receipt

Receipt call, 8037
0C cowples
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21 External filters, distortion measurement

Up to thre§ externalwfiltgrs (see datasheet, "options and
aceessonies” ) may be pluggedjongtop=ef cacheothep=intqysocket
15 at_zear|panel. Femepin copfiguration off sockét 15 see page
256.

These filters are inserted into the low freguency path of the
4040 and allow distortion measurements on frequencies other

than 1 kHz or to suppress specific low freguency ranges. The
below procedure is used to activate the filter

Function of conmand (X)

( CO 21 X NO ON 21 )

Resets function COND:
Inserts distortion measuring filter (range 200 0 600 12)

Inserts ither the iz bangpass, e 30t highpass or the SOD-HE Tougass Titter
Cancels tre 300-H: nighpass fi1ier (control Tine-pin & of .
1Kz distortion measarenent without bui1t-in Z-kiz highoass

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 .

1f however one filter only is plugged into socket 15 it can

uickly be activated b {7_2] , respectively deactivated by
. For this X has to be set 0. Distortion measurement

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

(ON 21) followed by the pushbutton [DISTORT].

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

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

Two filters 1) Two filters 2} Three filters 2}

x now x £3 X Pl £z 3 YFL - pistortion measuring filter

27ett on z et et on ert F2 - gt or 300 L o

T Ton ore i ooft orr I Con off orf £ 300-H2 BP

3 on en § ot on 5 on on ofr

3 oofr ore 4 aff off it Z)FL . Distortion measuring filter
& ot ot on £2 - 300-52
7 Cen oft on 3 D d-kiiz BP or 300-#z LP or

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

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

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

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

3-33
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22 DC Measuring Inputs

Eom\ect?on of 5 DC measuring inputs to the OC voltmeter of the
040.

tagsufing)rangd(0 o 8.y
Resoldftion 5 mv
MaX imum-permissible input =20y

Selection of input:

O

Ground: pins 1, 5, 18

Input commands via desk-top calculator: Fast measurements: "ON40OC"
Cycle tine needed for one single measurement with HP 9825: approx. 25 ms
Input format: wrt722;"M6P6"

red722:A5

dsp AS

In order to save time the result output is shortened by 10 spaces.
23 Printout Mode
1f on AUTOTEST only the print command

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

is entered for
esult is printed

Further printout modes can be selected with SPECIAL 23:

(W] O8] (23]

Printout:

X =0 N\thout camment. -

(Co23x0N23)

21l results
if out of limit only

With resutt fver mo. PO L a1l results
. if out of limit only

1

2

3

4 With Text (see page 4-10) , all results
5 " u

9

» if out of limit only
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
result

3-34
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24 Entering Tolerance Limi

ts

Entry of tolerance limits fop the results

critepign for the pript odt flode, (see SPEC% 23),

1to6 as a

On AUTOTEST the, tolerances must be eéntdred separdtely ffr edch

stepd
Entry:
CONDIT] (23]
|
= type Lower
of result limit

O
i

Upper
Timit

|
(C024Y Xunit X unit ON 24 )

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

the specified unit only. Tolerance comparision is
Tolerance entries can be made for the

if the sign changes.
following results:

not possible

¥ | Result Unit by keyboard Unit via IEEEbus
Frequency offset | kHz (KH )
AF frequency KHz, Hz ( KH, HZ )
Transm. power | W (W )
RF Jevel WV, mv, dBuv, dsm (uv, MV, ou, DM )
& | Modulation kHz, %, rad (KH, %o, RA )
B[ AF Tevel my, V (SINAD), dBREL (MY, Vo, RL)
Distortion 4 (%)
DC voltage my, V (SINAD) (M, Vo) *
DC current (dBREL), A (VOLT/AMP) | ( MA, Av )
SINAD B (08)
AF power mW_(DISTORT), W ( mH, Wo )

Double function keys:

DISTORT SINAD

dBREL _ VOLT/AMP
=]

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

a fo) t ttsnuat cwe
ap r (eg 4911, 2 10;
he“power féter anf the RF T met
Allow for preattenuation:

&

!

8 preattenuation
X = 0.1 to 9.9
(€0 25 X DB ON 25 )
Switch off allowance: (oA 8 (0F 25)
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26 00 Disconnect Autorange

{ co 26”00, NgPOR26

Tifis entrylwil] Wdisconnect thel autorange of the AC/OC feter, to
2v0id any measuring interference caused by range switching. The
momentary amplification setting is frozen. This enables, for
instance, observation of the demodulated transmitter signal
without interruption on socket MOD or on Bul6 on the rear of the
instrument.

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

( OF 26 ON 26 )

Return to autorange:

( OF 26 )

26 XY Preselect Analog Meter Range

(€O 26 XY NO ON 26 )

This entry avoids the jumping about of the pointer caused by the
autorange, this being an advantage especially in adjustment work.
Preselectable anzlog 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 autorange for analog meter:
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Preselectable Analog Ranges of Indication
[Tvee otimensuement | DV | Tranke
W11 measurement.modes | 0 0 | 'Butoranige.disconnectéd
of AC/DC meter (Hole range
Transmitter pover |4 1| 0.00 - 0.20
4 2| o2i-zo0w
4 3| 201-200W
4 4| 2.1 - 200w
4 5| 201 - 2000 M by SPECIAL 25
5 6| 2001 - 9995 W
AM demodulation 5 1 The RF input attenuator is held
(automatic gain control off)
See 3-15
Anc 6 1 0 - 150 ma
6 2| 151 - 1500 mA
6 3| 1510 M- 15.0
6 4| 15.0-2004
vDC 6 1 0 - 150 mv
6 2| 151-150m
6 3| 151 m i 150y
6 4| 151 -50.07V
DISTORT 6 1 0.0 - 15.0
P TS s
MOD, GEN s go-mew
6 2| 1511 - 150
TR T P
6 4| 1.51-15.07
AC 6 1] 0.0-15.0a0
6 2| 15.1- 150m
6 3 ttmi-150v
6 4| 1.51-15.0
6 5| 5.4-m:3v
SINAD, dBREL 6 1| +86.0 - +66.1 dB
6 2| 46610 - +d6.1 dB
6 3| 6.0 - +26.1 a8
6 4| +26l0- +61db
§ 5| we0- -8
6 6| -14.0- 33948
6 7| -3l0- 5394
6 8| -34.0- 73948
6 3| alo-s3sas
Adjacent channel 7 1| -18to -60dem  See 326
power
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27 External Modulation, see 3-9

285729 Control ‘Intevface

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

- 16 relays with two-way contacts.
Connection diagram: BulS, 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. Th
automatically sctivated relays can also be switched by entries
via SPECIAL 28, the automatic action however becomes effective
2gain when the next change over occurs (not after ON 51).

. 16 relays with on-off contacts.
Connection diagram: Bui8, 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:

] .
B O O
relay no. 02 to 33, see 2-8 and 2-9

set relay
= reset relay

Cancelling of al1 relays set: [CoNDIT] (28] [-] (coz8-)

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

.0 (CO28X+X+ .0 +)

e

(ON 28 ON 29 )
(0oF29)

Output of channel number:
Reset output of channel number:

Upon Master-clear (see 3-2) all relay settings set by CONDIT 28
are reset. All relays are deactivated.
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31 Selfcheck

Startrsel fobeck=routine: [ON] 31 (=0N 31,
Cont4file routine“after rror indication:“f&]

If no error is found, LED 31 goes out and the frequency indication
appears in display {b.
If a fault in the 4040 is determined, the unit number in which the
error occurs and the kind of error are indicated in<D. The
designations used in the display for the interchangeable units are
2150 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 frequency settings

< 959.999 MHz.

Inmediately after switching on the display may indicate a fault
caused by the warm-up period of the test set not being finished.
External signals or too low load resistances at the front panel
sockets may cause Wrong error messages.

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

Dispray <D

Fault in:

Faulty: ]

Power Supply 204 040
230-040

OUtpUt Unit

8
ErraU72,
3.

UHF Synthesis 213 040

Supply veltages

Oscillator
Divider

Err U 4.

80 MHz Spectrum 224 040

Synchronization (Sync)
Spectrun osciiTator

Sync +

Thermostat

Thermost. + Sync
Thermost. + Sp.0sc.
Thermost. + Sp.0sc. + Sync

1
1
T
.2
-3
1
.2
3
4
.5
.6
.7
Tre U 5.0
.2
-3
i3

Decade Synth. 210 040

100 kHz Decade
10 Kz Dec. + 100 kHz
Unsync >0.5 sec at 'R 40123 MHz
r 1.23456 MHz
or' 1.56789 MHz
Unsync >0.5 sec at 0.45100 MHz

Err U

o

IF Unit 229 040

Counter |n Hz reso\ut\nn
AM Demodu'(acor
FM Demodulator

T U

[ IR NN

Mod Generator 208 040

& Denodulator/Deemphasis
TRH: Generator Fraguency
“ o Amplifier
. “  Level DAC
. +  Distortion
Variable Gen. Frequency
" Amplifier
" “  Level DAC

Err U7

AF Detector 09 047

B Distortion
Output amplifi
FifS Detector
Notchfilter
CCITT filter
Pos. DC peak detector
eg. “

AF Tevel control 10+8 bit DAC

Err U13.

Ubsh fobiswin Lok unin s

Attenuator 226 040

Att R1s1 (Bu RF) <Att R1s8(20 dB)
v R1s2 (20 dB)# "
w RIs4 PR

56 P

" RIs7 ( 3 dB) > w R1s5(16 dB)
or < u RIs3( 4 d3)

. R155+3(|6+0dﬁ) u_R1s8(20 dB)

Err U

RF Detector 229 043

Zero dri

BB
o Lfnfio

Err UT

Adjacent 25 042
Channel Power Meter

TMHZ Uscﬂ]atcr/AdJ Ch.P . Meter
1MHz Oscillator switch |
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SELECTIVE CALL TEST

32 Selection ofl the Call Systen

!
o) (32) (3] [Ro ] (co32xn0)

I

Call system  The ZVEI! call system can zlso be selected

1= ZVEl by using the "Basic Setting for Selective

2 = 2VEI2 Call Test" (see 3-45).

3= CCIR

4 = VDEW

5 = EURO

6 = NATEL

§ = User system

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

7 99 90 o9 99
(1 2 - D D

Tone no. — Frequency Repeat tone Alarm
Frequency Tone no. Entry “+"  Entry

CONDIT]

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

(100329 N0 B X KH— 1 X KHT UX KK AXKH)
X (Ending of entry by character X)

Frequency allocations (Hz):

Tone no. ZVEDD [ 2VEI2 NATEL | User
400 [ 240 1633
060_| 1060 531
501160 597
27011270 770
400 1400 852
530 1530 1
670 [ 167 1040
183011830 T209
2000|2000 1336
220012200 1477
10U "™ 12600 | 970 200
TT A -7 [ 2800 | 885 1805
U "+ = Repeat tone Rounded up or down according to 1 Hz
A "s" = Rlarm tone frequency resolution of the AF generator

3-42
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Encoder
Select thefiCall Systems(see 3-42)

Enterwcall| tones, and eadd” tofe parafetérs;

& > & @
]

¢ tones miximm, | Frequency- Tone Pause

no. §to9 each offset duration  duration

"% = Repeat tone | 0t029.9% 30to999ms 0togsms

-t = Alarm tone Error of tone duration and
pause duration: <2 ms

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

(€033 X NO-X ST X NOTX 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 [7] after one of the first four tones the duration of
this tone is extended by ten.

Releasing the tone sequence:

meE

Release (oN33)
[2] Release repeatedly
Release with +0.5 % increasing frequency offset
O « v s . " .
| )
<@ Indication of frequency offset
andcall system number
When special 33 active no other keys than [, or the ones
used to enter RF level and deviation must be touched, Any other

key deactivates special 33. Analogue variation of RF level and
deviation impossible whilst special 33 is active.

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

Set call tone deviation for receiver measurement:
W00 VAR] [FI A& 311] [value] (W KAz dBm] — Display in &>
Set output Tevel at socket MODGEN :

[GER VAR] [FW A 2] [vaTue] [mV] (MO0 — Display in >

247
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34 Decoder
Select the Call System (see 3-42)

Entef the decoder ‘parameters:

s o

COMOIT] B — X Fe- (€034 X% N )
Decoder  Number of tones
bandwidth to be recognized
0.1 t09.9%

Set decoder to waiting position:

(on3s)
In case of AM demodulation: see 3-15

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

Tones out of bandwidth are not recognized

Tones which are shorter than 0.7 times of the tone duration set
through 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 repeat tone in first place

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

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

Relays 04 ~ Call no. 1
“— Call no. 2 Pin occupancy: 2-3
“— Call no. 3  Setting of the relay: 3-39
During waiting position ON 34 alterations of the measured values
are not registrated.
End waiting position: by depressing any arbitrary key 0

Entry for indication of the call tone deviation:

WE@—& (oN 02 FM M5 P5 )
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32 Receipt Call
Operation:
14 Setect the call sytefhunber: CONDIT 32+, .., page 3-82
2. set"Encoder™=CONDIT 33 .1, page’3-43
3. Set Decoder: CONDIT 34 ..., page 3-44
4. Release a cal o3 (RXON 32 P1)

After releasing the call, the test set switches over to transmitter
measurenent mode TX in less than 10 ms. The call tone sequence
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
produces the following basic setting (not possible over IEEE bus).
ZVEL Y

5 tones

70 ms tone duration

@ ms pause duration

9 % frequency offset

User system cancelled
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35 .

37 Channel Number

Permits.calling.up channel\ifrequencies by.entering,channel
nuUmbeérs .

The Charinels cin<be numbered in aseéndingeor iril descending
order. For descending order (channel no. 1 = channel with
highest frequency) [ON] (23] ( ON 44 ) must be set in conjunction
with SPECIALS 35 to 37.

Enter channel pattern:

& >

CONDIT Rad Miz_dB] [CONDIT
Enter duplex offset. Enter channel
Not required on spacing
simplex.

G’> (2

COMDIT
Enter Enter corresponding
channel no. channel frequency in

X '=0...999  the Tower band
(€O 35 X MH CO 36 X KH CO 37 X NO X MH )

Calling up channel frequencies by the channel number:

)i

=]

Channel L + = channel in upper band Entry not required
number — == " " lower * with simplex

> (FR X+ NOMH )

Change-over to frequency display: (Rad WAz d&
Back to 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 47gareynot] indicated by LEDs on the front
papel With ON 39=it is possible to detepming whichsof, these
SPECIALs.is actiuated

For activated SPECIALs display <[> shows 1, and for non-
activated SPECIALs 0. The SPECIALS are ass1gned to places 1
through 8:

eg 00101000k

Place 12385678  gprorp function

47 SAT MOD/DEMOD  ----
AF generator in RX

45 AF generator 1 Hz resolution 3-48

44 Descending channel pattern - 3-46

43 SR 3

El

42 Alter units -e----eeo 3-27/ 3-29
41 Cut-out EMF 3-29
40 Shortened measuring times - 3-47

The concealed SPECIALs can be jointly disabled by the following
entry:
Termination of display ON 39: | FREQUENCY | [Rad MHz dB)

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 AS (100)

20 OUTPUT 722, "ON 40 ON 06"
30 INPUT 722, AS; DSP AS

40 60 TO 30

50 END

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

Shorter integration time of DC measurements: see 3-34

41 Cut-out EMF, see 3-29

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

When Set, then signal-to-ndise ratio f the/Fecdiver
depen\ng on the RE Tevel applied to ts mput is measured and
displayediin (Bpuinot possiblel byMEEEBB.bUS control

i

44 Descending Channel Pattern, see 3-46

45 Modulation Generator 1 Hz Resolution (NMT)

£ set (see also SPECIAL 39, page 3-47), frequency
resaTition of 1 Hz con be set for. the aineraton HOD VAR up £ o
frequency of 4.095 kHz.

Level accuracy and distortion then degrade slightly above 3 kHz

46 AF Generator in RX mode

8y ON 46 level and frequency of the generator MOD VAR can
also be set in RX mode.

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

rves for measuring the ratio of the SAT modulation
to the transceiver/SAT modulation from the transceiver. The dBREL
operating mode is set by the routine.

)?easurgment of the modulation Tevel by external filter on Bul5
ON 21).


https://www.manualsplus.com/

anualsPlus.com


https://www.manualsplus.com/

48 Blanking transients of radio transmitter

From software 5,18 onwards, Special QN.48 works.in a.different,
way. CONDITION 48 now regiires two eatries: T1 and(T2

[CONDIT] [48] [XXX] [No] [YY¥Y] [No]

XXX -> T1 Range of entries: 0 to 999 ms
YYY -> T2 Range of entries: 0 to 999 ms

Depending on Special ON 02 (modulation pask storage), the
following test operations can be carried o

ON 02 not activated

on

STABILOCK 4040 triggers as soon as RF input power is > 50

It then waits for a delay of T1. During Tl the duplex squelch
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 socket.
After T2 the duplex squelch closes again.

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

02 activated

STABILOCK 4040 triggers as soon as RF input power is > 50 mi.
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-responding rectifier is discharged and the
duplex squelch opens

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

The duplex squelch remains open after T2.
Application example:

Measuring peak deviation of a certain tone in a call-tone
sequence
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51 Preventing automatic switching of relays 2,3,4 and 5

Brompsofgware 5.2045421 onwards (notywith SSBegption) ity is possiblesto
prevent automatic switching.of relays 2,3,4,.and 5.

fowy 51y Astomacic switching of*felays=2,3,d (0N 51
revented, the relays can be
acuvsted 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 seage of this kind can be
recognized either by a sticker with index or by the fact that its
serial number is 2 0196000.

[ON] [94] Squelch is inactive. Demodulation 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 t:
indicate the status of the squelch, so in cases of doubt the only solution
is to call up the SPECIAL with ON or OFF 94.
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AUTOTEST

INTRODUCTION

1f 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 radio 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. Once a test
program is stored in the RAM, it remains stored there even
after switching off the 4040. After switching on again it
can be started without 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 required
In conjunction with AUTOTEST, all settings like
transmitter on/off, squelch on/off or channel selection
are then controlled by the radio test set. This guarantees
fully automatic measurements in shortest possible time

4-1
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MEMORY CARD

A flemdry cdxrd ‘comtains |32 Ksyte (RAM. Thif memfry Jcapécify
can store up ®o eight 'files', each file can perform up to
50 setting ‘steps. One test.program/requires atwléast oae
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 TOP facing
upwards until the stop is reached. Incorrect insertion of
the memory card is prevented mechanically.

Battery life

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

Formatting

New memory cards must be formatted before they can store
data

Step by step procedure:

1. insert memory card into the slot

Al

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

(ON = ON key in SPECIAL field)

The formatting is completed when the display goes off.
During formatting, bit patterns are written in and read
out of all memory cells. If the write and read values are
not identical (memory error), the display reads ERR6.

4-2
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By formatting used memory cards, all data of files which
are not write protected - is erase

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.

set write protection for file X

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 (directory

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
et

For example:

FREQ. display reads: - - 3 4 5

free files: 1, 2, 6 and 8
allocated files: 3, 4, 5 and 7
write protected files: 5 and 7

Caution: To avoid data loss on the memory card the card
must not be plugged in when switching on or switching
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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AUTOTEST DISPLAY

The"Called @@@Vfile number fland] tHE HumberH tHE actddl
step~are displayed”on the AUTOTESTydisplay. Additiomal
informations about the lactual steplere displayed/in|coded
form:

step number
vl

The dash signifies ———l The decioas poine sndicates

that the displayed step char fhe Gieplayes

is allocated. If the dush iz contai

missing, the step is not

allocates
This decimal point
mazks s GBREL step
(set rarerence level)
Additional steps are
reguires for the
Felative measurements

This decimal poi
insicates et e stes
containe a SPECIAL routine

Error messages on the display:

ERRL = no memory card inserted

ERR2 = write protected
ERR3 = no preamble, for example memory card not formatted
ERR4 = file not allocated

error in stored data

error in test bit pattern

ERR7 = file not found

ERR8 = file number >

ERR9 = checksum error (file allocated by radiocode
analyzer 4922)

The messages ERRS to ERR7 indicate a faulty memory card.
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WRITING A PROGRAM

Steép by step progedure

[ol) lfite numver/o @&
ana

A)
step number Ol are displayed
2. Make settings (for step 01) on the 4040 as usual

Basic settings: RX/TH, frequency, moduletion
level etc

SPECIALs: only one of the following row

is permitted for each step
57,554, 05, 06, 07- 11; 15, 13, 14, 16

In addition, the operating m
02, 03, 08, 09, 15, 17 % and 51 o 29

can be se

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

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

[erivt O]

is reguired. 6; number of display
(result field\ which presents the measurement
resu

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
Tun automatically.

(next step)
4. Perform settings for step 2
5.

(next step) and so on

x. [Exp (program end)
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The finished program is now retained in the 4040 RAM. The
following command saves it onto a memory card:

G

% ‘<2l [B:%£ide number lon'the mémory card./The.filelmust
not be write protected. If the selected file number is
already allocated, the new program overwrites the old one.

How to link files

1f 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 following command along
with the last step:

Program repetition

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

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

CHANNEL FREQUENCY CHANGE

The command ON 90 suppresses the set channel frequency or
channel number. In addition, the command provides t!
Cnput of the actusl chammer froquency or chammel number
before program start. Thus, the program can remain
unchanged and yet still be used for different channels:

(The channel freguency or channel number stored
n the program is valid again).

4-6
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RUN OF TEST PROGRAMS

ohed e

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

If the program is already in the RAM: X = O

3. The program is now sutomstically performed if print
commands or waits are set. If not,
9ep must be calica up individualiv. To do this
press the corresponding key (STEP) on the
AUTOTEST control panel.

In automatic run, if the printout mode 9 is set the
program stops evéry time the set limit is exceeded
3, The

IS

The AUTOTEST display is dimmed at program end

4-7
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FILE HANDLING

Ergse filel

B B

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 advantageous to copy file contents.
The original file contents remain thereby unchanged.

EEEOE

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 original file into the card
1

2. (o) X[ [0][Ew] (fi1e x --> raw)

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

]

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

(RAM --> file ¥).

4-8
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Copying memory cards
Only.single £iles caf be copied without esternal computex
This means (that the memory cardd have td be' e#changed
arger every fije transfer) as previously described.

1f your computer has an IEEE bus interface, all files of a
card can be loaded into the computer and then copied onto
a new formatted memory card

EDITING STORED PROGRAMS

Overwrite step setting
1. |LEARN
ile number. Press the appropriste key until the

X
number of the desired step is displayed

2. Change the settings on the 4040.

Insert step
o

1. [LEARN
X = file number. Press the appropriste key until the
number preceding the desired step is display

(corresponds to [EDIT|[INS STEP]

3. Carry out the settings of the add@itional 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
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Erase step

o [==]

%= %ile number. Press tHe,appropfiate fkey untii the
number of the desired step is displayed.

DEL STEP )

2.

3. [ew]

(corresponds to

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

PROGRAM PRINTOUT

PRI

(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 keyboard for text input is connected to
socket 18 (control interface).

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


https://www.manualsplus.com/

anualsPlus.com


https://www.manualsplus.com/

procedure for Text Entry:

STABITEXTER STABILOCK
Set the=TALK ONLY-mode om
the address switch (5-2)

Switch on: File and step number display:

—— LED Tights up

[LEARN] (0] —- e.g.: [0 -0 1

Headlines, text only:

START] - -

Display counts characters:
- -20
Print command, next step:

e —[0-02]

Empty Tine:

START

Print command, next ste

oI — (03]

Perform all settings for the
program step

Accompanying text:

Display counts characters:

i R 20
Test printout without storing:
SHIFT
Repeat entry if error:
RESET] - - - - === -~ - .
Store text File and step number display
Printout mode
CONDIT
_—
X = 4: prints text and result
X = 5: prints text and result
if out of limit only
Print command, next step:
PRI &) (1) (5] — [0 - 0 ¢
D= 1...6
and s0 on
Switch off:

OFF | —= LED off

print out program 1isting: [LEARN][X][EDIT][PRINT &

Print out Tisting during programming

Example: see next page

X = file number 0...9

[EDIT](PRIT &)
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Example of a Test Record

P
@i L.

TES
FOR

6. TRENEH, MBas!
FREQUENCY
CHANNEL OFFSET:

VOLTAGE SUFFL
CURRENT CONS. :

Progran Listing:

P.

P

F.

Fe

Fi/a )

F2/4 20

Fa/d  S01 ON o

Fe/a w00

&

DER

Fasa 100

F&/4 100

Fo&/4 100

o4 106

Fosa 0,100

Fes4 100

Fa/4 100

F&/4 . 100

P.

Fo/a <63 0.000 / 0.000

F&/4 < 0.000 / 200
I | £ | |

TEST CERTIFICAT!
FOR MOEILE RADIO

4. TRANSHM. MEAS. 1
FREQUENCY:
CHANNEL OFFSET:
MICRO.SENSITIVIT
DISTORTION 1 KHZ:

MOD. LINEARITY:

VOLTAGE SUPFLY
CURRENT CONS.

Text
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IEEE 488 Bus

GENERAL DATA

In STABLLOCK 4040 the remote-contral interface {s implemented
n the form of an IEEE 488 interface. The connector (Bu20 on
the rear Of the instrunent) 15 Zdovay.

A1 the functions of the interface are handled by the Motorola
module ME8488 in combination with preconnected data drwers.
Available functions: AH1, SH1, L2, T1, SR1, RL1,

If the GPIB s activated by the control processor, the REMOTE
display on the 4040 1ights up and all front panel control
elenents are inoperaole. The nurerical and mode displays remsin
in operatio:

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 2-letter codes
which are extremely easy to learn since they are closely related
to the clear text used on the front panel of the 4040. The code
Tetters are underscored on the front panel.
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ADDRESS SWITCH

The bus.agdressiof thel.STABILOCK 4040 islset at a [Mip Switch Bn
the IEEE 488 Interfdce 236 040 on the rear papel ofithe,unit using
the code table oM Dage 5-3.

Address switch:

Show
Sitch positions
1t — =02 For addrass 22
A 2 — (setting ex Works)
o
RO[ 8 —
16—
Send EOT —— — Without EOI
Talk only — —— Talk and Tisten
R — —— CR/LF as delimiter
1 [
-—
ON  OFF

bus address set can be displayed in field D> by entering

Example with address 22: ([5.04 - — A22

The reading is by 64 higher as the set address, if the TALK ONLY
mode is switched on. In the example above the reading would
be AS6

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 OKLY mode has to be switched off, if the 4040 works in
conjunction with a controller.

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

‘Address
Numbers
(5 Bit
Decimal

Value)

00
o1

30

Listen
Address
Character

Talk
Address
Character

hm
= S
Fals
L
i | 5
w12
5
.-
poX
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TEEE-488 BUS COMMANDS FOR THE STABILOCK 4040
Mode selechien

The GPEB=Can be ‘used to=perform all of thewpossible mode
numeriica)|settings Javailable an the front pamel ofthe A

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.

Exanples:

Preparing frequency deviation measurement (TX)
Display of positive modulation peak
Retrieving frequency deviation measurement
Frequency setting (RX)

Frequency deviation setting

Bus Command
MM KH or also FM
PO

M5 PS5
FR 151.65 M

M1 2.8 KH
Retrieving frequency setting

Genera) Commands

et B

Signification Comand
Request to the STABILOCK 4040 to perform tne Hy
neasureyent. Display of the measured value in

Field ..6. The execution of measurements
called Up is confirmed by the MEASUREMENT lamp

in the SPECIAL field lighting up.

Wait for transmitter power 50 md ™®
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 cyclica) measurement. End selective call test| Xu
Examination of the bit pattern test inputs P9
(see 2-8) and result presentation e.g.

01110001
bit g— — bit 1

Reset 4040 to local mode. L
For controllers without a direct local command

Total Reset (see 3-2) via IEEE bus o
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 s to be set every time again when
repeat function desired.

o = space


https://www.manualsplus.com/

anualsPlus.com


https://www.manualsplus.com/

Bus Commands for Transmitter Measurements

4040,5et tingshand

Bus Commafd

Calling up Measubling 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

Envelope peak power

Call up result
Fron 5.04 2150 with RX node,
erase resu

AV
PK
M4 P4
AP

Transmitter frequency:
Set nominal frequency
Call up frequency offset
Measure and call uj
transmitter frequency

FR DATA MH
M2 P2

M P

Set frequency 30 Hz
Set output level (mV)

Switch on 1 kHz Generator
Set output Tevel

Switch on m MOD input
Set EXT

Suteeh ort generatov‘s

Output of Modulation Generacors:
KH

GR ON MF DATA KH or HZ
M A

?‘M DATA M

ON 27 MM DATA MV
GR OF, GK OF, GX OF

Modulation measurement:
M

Switch off modulation
Call up residual modulation

M KH or Fi
At Mgy "
M MM RA U P
Positive modulation ?0
Negative modulation NE
Average modulation PE
Call up result M5 P5
Measure and call up
modulation distortion MO DI M5 P6
Relative residual modulation:
Set useful reference modulation | MO RL

GR OF or GK OF

Again via RF socket

(ccITT) CC ON M5 P
Transmitter measurement
via RF DIRECT socket DR ON

DR OF
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Commands for Receiver Measurements and DC Measurements

4040 Settings and
Ga11ing Up Measuring Results

Bus, Commands
v = Space

RECEIVER MEASUREMENT

RX (ix for all following
receiver measurements)

Set frequency
Set frequency by the channel

FR DATA MH

number (see SPECIAL 35...37) ERDATA (/-] W
Set frequency offset FR +/- DATA KI
RF output Tevel:

Set EMF in pVv EM AP DATA UV
AR R M
C e ey 0w

Set into 50 0 voltage in uV "W
NE e Sy pvejtage In b . W
e Gy N

Set output power in dBm nowon i

Switch off output level LE OF

Switch on again LE ON

Call up set value P4

Modulation:

Set mod. frequency 30 Hz...30kHz MR ON MF DATA KH or HZ
Set Fit MM DATA KH

"M

Switch on 1 kHz Mod. Generator
Set modulation

Switch on EXT MOD
Set EXT MOD

call up set value

Switch off Mod. Generators

LS

MK ON

as for 30 Hz...30 kHz

MX Ol

ON 27 MM DATA KH, %u or RA

MR OF, MK OF, MX OF

AF Voltmeter:

Measure AF Tevel from receiver
" distortion

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

Set SINAD display mode

Set CCITT weighting

Call up result

independent of RX/TX
AC VA
AC 01

AC VA
MF DATA (mod. frequ.) KH

CC ON CC OF
M6 P6

AF frequency measurement M3 P3
0C Measurement :
C voltage D
0C_current AD
Call up result M6 Ps
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Special routines

The IEEE-BUs comnands toloperate the specials (meptioned,in
brackets) arel described in the front-panel operafion
insgFUction starting on page 3-20

Trigger function at single measurements

Input TR delays the selected single reasuranent until the
TX power has raised from 0 W to >50 mi. If the power does
not _drop below 50 mi before raxsmg up, smg\e measurenents
will not be triggered. TR can be used together with any
measurement, 1ike 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

111 characters (e.g. "SPC" or *_“) or by CR/LF.

Power measurement for instance:

wrt722,"TRM4__P4" (bus blocked until power is >50 mi),
or

Wrt722,"TRM"CR/LF
wrt722,"P4" (bus free until power exceeds 50 mW)

Modulation-peak hold

In remote mode the peak detector is discharged by any set
M5 command, if ONO2 has been selected before.
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Service Request
The/Commands §T0w can be used fo dBterfiine the oBerating condititns
in which STABILOGK 4040 should Send) SRQ*

(ON49X)

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

X
X
X

Combination of several operating conditions by addition, for example
SRQ at end of a measurement and with selfcheck message: X = 3

Resetting the SRQ function:

(0F 49 )
Output Format
Output format of STABILOCK 4040 with IEEE 488 bus
String length: 24 characters + CR LF
Format:
Position
Oz TeIs €7 e om0 e[ w5 16[17 [1e[1s[2a] 21 22] e3[4 [e5] 26]
10 spaces for Measured value | Unit  [CRILF
perforation* Right-justified 8 | Left-
Maximum 9 positions | & | gusti-
Filling up with | Fied
spaces, e.g.: ~
Vuvuvuuvuuu|123.25000fvufMHz
Vuuvuvuvusvuvuluuwuuve v 3o wM Vv
17 02706 oW

Vuuvuuuuuvuluu v

* Not applicable in combination 2 spaces or v*
ON40 + DC (fast DC measurement) if RF level + Ui
is selected
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TRANSIENT RECORDER

From software version 5:7270onwards STABILOGK,4040 in conjanction with an
IEEE-Bus controller)offers the|extra feature !Transieny ragorder’s Thus
the Communication Test Set is able to sample any low-frequency signal, to
store the samples in RAM (transient memory) and to output them for further
processing to a computer. In this way it is possible, for example, to
produce & graphic display of the transient response of & tr t
stage.

Technical data

sampling rate: maximom 100 ps * 1 ps
minimun 1000 ks * 1 s
Resolution: 8 bits (256 quantizing steps) + sign
Transient memory: 2 Kbytes (2048 samples)
Recording duration: minimum approx. 205 ms

maximum approx. 2.05 s
%1, %5, x50

2250 mv
signal feed-in
Test signal: The input for the signal to be sampled is the
vde sockets on the front panel.
Trigger signal: The input for the trigger signal is socket 15,

pin 2 (rear panel). If the voltage level here
alters by at least 250 mV, the tramsient recorder
starts to sample the test signal at the same time.
Permissible voltage level on socket 15, pin 2:
0to5 V.

IEEE control commands

There are five IEEE commands for controlling the transient recorder;

Starts the sampling of the test signal and the recording of the

samples.

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

et Produces output of the 2048 stored samples to the computer.
The samples are 3-digit with sign (range of values: 000
to $255). Terminating character = CR/LF.

"Tar Extends the maximum sempling rate (100 ws) by nel00 us
(n=0to9).

"sn* Sets the gain for the test signal in the DC branch:

S1=x1

52 =x5

§3 = x 50
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Program example

aidl T5(8200] Dimensioniflg of ofifpit striff
227714 " Sampling rate = 500%s
Wt 722,20R TH TR! Wait for tuigger pulse, mecord/Andioutput)
red 722,7% Read output string
Applications

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

Transient response of transmit frequency

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

1[0

SO e

After a dead tine of barely 36 ms (transnitter buildup) the deviation of the carrier frequency first
increases to three tines the standard offset, which is reached after approx. 68
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Delay and increase in transmitting power.

Take the cest signal from.the RF power prope at testpoint M5 on bpard)
461 378 (AF decoder))and apply it o Bu 15, 8§ the wacapt pin 11. Take the
triggervsipgnal from the transmit key’or Ra@¥Gcode Analyzer 49%2.

After a dead time of approx. 33 ms the transnmitter reaches its nominal power at approx. 52 ms. The
increase fron 105 to 90% nominal power lasts approx. 8 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.

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

The test.signal 'is, the Awoitput signal ofuthe radio set;this|time
triggéring is not with the TR command,via, socket B 15, but diredt b
nfluencing the RF output 1eve1 of the 40407 For this the RF level must be
set beforehand so that it is 10 dB above the switching point of th
squelch. By calling up the Specul ON15, 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 OF1S and
the switching point of the squelch is thus again exceeded. The following
program example implements this:

wrt 722 “olus 20DB"
wait
wrt 7zzruns ™

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

Program listing for graphic evaluation

The following pages show the listing of a program that controls the
transient recorder and at the same time handles graphic evaluation of the
samples. The program (Rocky Mountain BASIC) can run on HP computers of
series 200 and 300 and prompts all entries interactively from the user.
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15 Mer 1315 18:35:57

FHFSTCOM

{

IFILE Trensien €
1AUTOR 6.Mayrhofer
1DATUN 8.2.83"

IVERSION 1.00
ICOPYRIGHT : SCHLUMERGER TECHNOLOBIES MUNICH

'
!

505UB Dim

60SUB Clear_4040

6070 1130

tProgramn_level
'

Oin:
1M Reg192]
DM Asie]

) RETURN

i
Cleer_sgag:

IProgrann_levelZ
'

'
Inputs!

GOLEAR

PRINT CHRS(12)

INPUT "Plesse enter recording time (max 200 msec)®,Input
IF Input>280 THEN 1470

IRPUT poernezsunenent yin 71 Inputs

IF Ing Trput®="Y" THEN Pouer=!

I Inpuisotnt OR Tnputs—N" THEN Pasered

RETURN
'

|
Bas_a
p 722X W' 1 Usltmeter
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157 e
560

tS.com

168 PRINT TABXY(Z,4): cnmusm.“mmns FOR TRIGGER" ;CHRS(128)
1670 OUTRUT 722;*TR T
1680 PRINT TABXY(2,4)3 cuasuzan .
1532 ENTER 722:Rs
"B

1710 QUTPUT 722;"AC VD" | Dummy
1720 LOCAL 722

1730 1
1760 RETURN
1750

1770 1
1780

1800 ¢
1810 1

1820 Grafiks!

1830 ¢

1820 1

1850 FRINT TASXY{0,1);CHRE(1281:" SCHLUMBERGER TECHAOLOBIES Trensient
recorder STABILOCK 4040 “oHRS(128)

1850 LINE TYPE 1

1870 Resolutionelmputsio

1880 VIEWPORT ©,400,25,%

1830 INDOW 0, Resoluuon -320,255

1500 GRAPHICS ON

1316 GOLEAR

1520

1838 MOVE 0,255 .

1960 ORAW Resolution,-288 1
1870 wouE 0.0 ‘
1880 oRat Resolution,0
1390 ‘
2000 F02 4=0 70 Resolutson STEP Resalution/20

2010 MOVE X,-258

2020 DRAW X285

2030 NEXT X

200

2050 FOR 1100 10 Resslution STEF Resclution/s
2050 MOVE X1,

2090 IF xi=d THEN LORS 2

2100 IF Xi=Resclution THEN LORS §

2110 LASEL X1/10 ‘
2120 NEXT X1 .

2130

2180 MOUE Resolution/2,-310 ‘
2150 LORG §
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HE
21
190
2200 1
2210 Print_out
2220 1
2230 Counter=
2249 Counter=INT(Counter)
2252 1
2280 FOR X=1 TO Resolutiones STEP 4
227 Counter=Countert!
2280 xieys3
2250 As=RSIX ,X11
2300 A=UAL(AS)
2310 IF Pouer=i THEN Aa(A+R)/255
2320 IF Counter=) THEN MOUE Counter A
2330 ORAU Counter A
2380 NEXT X
2350 1
2380 IF Power=1 THEN
2370 !
2380 IF A<10 THEN 2550
2380 1
2400 LINE TYPE ®
2410 P_90=(A/100)+30
2628 P_10=(A/100}+10
2630 MOUE 0,P_30
2440 DRAU Resolution P 80
2450 MOUE 0,P_10
2480 DRAU Resolution,P_10
2470 LINE TYPE 1
2680 MOVE-Resoluiion/20,P_30
2480 LoRE &
2500 LABEL "90 %"
2510 MOVE Resclution/20.P_10
2520 LGAG 4
2530 LABEL "10 4"
2560 LORG 4
2850 END IF
2550 |
ST INPUT New recording y/n 77 Aoains
2580
2580 RETURN
2500 ¢
2810 ¢
2620 ¢
2570 EBND

atsPlus.com
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Application Notes

STABILOCK
4040
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StanaL/Noise (S/N) RaTio MeTHoD

Receiver, sensitivity isuthe ENF of) 4040.at the receiver input, which
produces|a defined signal/noise ratio ($/N) with standard modtlation

on the nomiial frequency"gf the receiver at ‘the AFireceiver output.
Common~51 gnal/fioise ratios are:

With FN/@= 20 dB S/N, with AM = 10 d8 S/K - which are normally measured
weighted (CCITTPS3 Filter).

% == = STABILOK

s

= =
[CEL3iTe=r= (ZiLam

g
tatemra
Jack

¥
ovtput

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

Explanations

Gonndct Fadiptele-:
ahony! seg”and 4040
atushounin/Fig, 1%
Hode RX or AUTO

Set:
Nominal frequency
EMF 10 pv

 standard modulation

1

Voltmeter to:
VOLT/AMP
~AC

Voltmeter to
dB REL

Switch off
modulation

Reduce EMF until
voltmeter indicates
desired S/N value.

Switch on modulat-

ion. Does voltmeter
indicate 0 dB?

Read off EMF.
ENF is sensitivity!

AFe fhe Cables/ok?

Ensure Short RE connegtions, [cable
aTtenuast ons falsifieswyolr 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 104¥, modulation
frequency 1 kHz, frequency deviation
-8 kHz

Voltmeter &> indicates receiver AF
voltage - does this voltage correspond
to your specification?

Correct with the volume control of
your veceiver. 17 yau have to reasure
weighted - switch on CCITT filte

Voltmeter indicates "0 d5". The
AF voltage of the receiver (useful
signal] is thus the reference value
For the signal/noise ratio.

is indicated on the voltmeter:

The S/N ratio for the initial ENMF
e.g. ~40 dB

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

adequately limiting - if not - re-

Check whether the recewer 15 still ]
define reference. |

The EMF reading is the receiver
sensitivity for the defined signal/
noise ratio.
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SIGNAL/NOISE RATIO METHOD USING THE S/N ROUTINEV

RecBiveR sefETtivity (S the EiF of 404d]at EhegFeteiver ififut, whieh
Produces a defined signal/noiSe"ratio (S/N) withustandard modulation

on the/noninal/ frequency of fhe reclivlo] the AF receiver output.
Common signal/noise ratios ar

Sh P/t 20 8 S/, with At = 10 dB S/K - which are normally measured
weighted (CCITTPS3 filter).

Artenna
Jeck

Fig. 1:

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

donnect Fad1g telef Arethecableg ok?

phony set™and 4040 Ensuretshort RF conngctions
aswshownia Figy T% CabTesattenuation’falsifies your
Fode RX or AUTO measuring results - use double

shielded (dense] RF cables.

P R

Initial EMF and standard modulation

Nominal frequency are set as specified in the
EiF 10 pv applicable regulations or specific-
Standard modulation ations

Example: ENF 13 yi¥,modulation
frequency 1 kHz, frequency Geviation
8 Kifz

Voltmeter to: Voltmeter & indicates receiver AF
VOLT/AHP voltage - does this voltage correspond
~ to your specification?

Correct with the volume control of
your receiver. If you have to ressure
Weightad - switch on ECITT Fi1t

n SPECIAL 11|

SPECIAL 11 s the routine for auto-
matically measuring receiver sensit-
livity based on the S/N method

The displayed ENF if no S/N value is entered, the routine
is the receiver gperates with a signal/moise ratio of
sensitivity for 0 d8. This value can be overwritten.
n dB signal/noise
ratio

1

For S/N values 4 20 dB the desired
S/N value is entered with[CONDIT] [1]
The display is grovided in the

sples panel (frequency).

[

S/‘l value SPECIAL
n d8
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MANUALLY MEASURING RECEIVER OENSITIVITY BASED ON
THE SINAD (SRD/ND) MeTHOD

Redeiver sénsitivity([s the EMF _of 4040 at [tnelTeeeiver dnplt, @Whith
produces agdefined SINAD, (SNO/ND) ratio with standard mgulation on
the noMinal.frequency.of the receiver at.bhe AR.receiver ougbuts

sInaD (aB) = S0
S = signal

N = noise

D = distortion

STABILOCK e i
= e | : i

tntenz

¥
output

Fig. 1:
Test Configuration for Receiver Neasurements
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“Step for Step" Test Sequence

Explanations

Gorndet v@dptele-,
phony setzand 4040
a8, shownlin/figs |
tode R¥ or AUTO

S —

Nominal frequency
ENF 1
slav\dard mudulatmn

i

Voltmeter to:
VOLT/ANP

Joltmeter to
SINAD

Reduce EMF until the
voltmeter indicates
the desired SINAD
ratio

Read off EMF

ENF = sensitivity

Bre @fi8ucablesoka

Ensuresghort RF connections, cadle
attepuation, falsifies, yodr measdring
results - use double shielded (dense)
RF cables!

Initial ENF and standard modulation
are set as specified in the
applicable regulations or specific-

Example: EWF 10 ulsmodulation
frequency 1 kiiz, frequency deviation
.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.

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

Common SINAD ratios are:

20 dB or 12 dB.

Please use the analog display of the
voltmeter.

[The enF reading in the EMF panel &
is the receiver sensitivity for thd
SINAD ratio you desire.

]
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nutdra ALl T HEAe R IEe RE ke vER wkRe DLV T T dReEL M

THE SINAD MeTHop Usine SINAD RouTines

RecBivell sefsTbivity(ds the EvF of 040 at[thalreceiver dnplit, Mhich
produces agefined SINAB, ratTo™With standard moBwiation jon the
pominal|frequenicy ofathe receiver at the AR receiver gutputd

hrtenna
Jack

3
output

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

Explanations

Gonnect radiotele-
phony set_ang 4040
as showrf(in Figi 1.
Hode 'RY Or-AUTO

——

se
Nominal frequency
EMF 10 pv

standard modulation

i

Voltmeter to:
VOLT/AMP

Switch on
SPECIAL |

Lol

The BYF indicated is
the receiver sensit-
fvity for n d8 SINAD
ratio

A'\ter the SINAD

e the ME,
ratio you desire,

fiafio o)

Are he, cablesgsok?

Enslig_short RF connections, cable
attenuation falsifies your meastrin
Fesuts - dse dotble shielded (dense)
RF cables!

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

Example: ENF 10 pV,modulation
frequency 1 kHz, frequency deviation
8 Kz

Voltmeter (8 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 value is entered, the
routine operates with a SIKA

o ar T e e o et
can be altered

With a SINAD ratio = 20 dB, the
desvred S!NAD value is entered w
This Display is prov\ded

i ay panel (P (frequency)
#
SPECIAL
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ManuaLLy Measuring THE Stenac/Noise RaTio or SINAD
RaTio wiTh SPECIFiED EMF

The signalfnoise ratio 6r the SINAD ratio, respechivelyy is me@sured at
2 SpecificduElf

Fig. 1.t

Test Configuration for Receiver Measurements

5-12
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“Step for Step" Test Sequence

Explanations

Mode RX or AUTO

Gonnatt fadio teles
phony seg”and 4040
zsushoun in/Rig, 1%

Nominal frequency
set EVF
standard modulation

Are(the"cables ok?

Ensuré“short RF conngctions| cable
attanuatiom falsifiesiyolr testiresult -
use double shielded (dense) RF

cables.

Set specified EMF (e.9.2 uv, 20 av etc.)]
for SINAD measurement, 1 kHz modulation
frequency must be set

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

Voltmeter to
VOLT/ANP
~AC
S E—
[]
voltmeter to
SINAD
read off
SINAD ratio

The STIAD ratio indicated o the volt-
meter is the measuring result sou
Tee e anmion- aiepiny 5 the voltnter

Voltmeter to
dB REL

display 0 dB

Switch off
modulation.
Voltmeter
indicates S/N

Read of f S/N

The /N ratio reading is the one sought
at the specified EMF
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MANUALLY MEASURING RECEIVER BANDWIDTH AND
Rece1ver CEnTRe FREQUENCY OFFSET

The receiver bandwidth, is thetotal of the amdunts of te posifive lang
negative ffequency detuning of the 4040 related tQ the nominallfreguendy
of the’ receivérmyhichy=after an increase=in ENF=of +6 B, produce= the
same AF level at the receiver output as existed before increasing the
EiF to the nominal frequency. B = [Af1] + |if2

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

the frequency detuning. Centre frequency offset = Sl =42

Attenuation

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

i i fo
Lﬁ'z‘a Eard “":‘q input frequency

— B —f

=
Antenna
sack

Fig. 1:
Test Configuration for Receiver Measurements

6-14
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“Step for Step" Test Sequence

Explanations

iode RX or AUTO

Connect radio teles
phony sef and 4040
as=Shoun i Figl

D

modulation off

Nomingl frequency
EMF OFF

Voltmeter to

VOLT/AiP

CCITT filter
c

Voltmeter to dB

until voltmeter
dB

-1

ON and increase

REL.

to

Alter frequency

until voltmeter
0 dB

n
positive direction | . Note

to 41

Alter frequency

until voltmeter
dB

-1

in

negative direction | e Note
a2

to

G—§_—i

Brethe cables ok?
Ensure Short RF connections, cable
sttenustion falsffies your test
result - use double shielded (dense)
RF cables.

Set_unnodulated nominal frequency,
switch off EMF, switch off receiver
squelch.

Voltmeter 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 i, increase
until noise reduced by 10 d8,
voltmeter indicates -10 dB.

Increase EMF by +6 dB (for 6 dB band—
width), voltmeter shows = -16 di

Alter 4040 frequency in positive
direction until voltmeter again
indicates -10 dB. This frequency
offset is 41 - note value.

Alter 8040 frequency i1 negative
direction until voltmeter again
Ingicates 10 45, This frequency
offset is Af2 - note value

Bandwidth
=16f1 1+ |4F2]

Center
frequency
= nominal
frequency

11~ laf:

Bandwidth and center frequency are
calculated from [4f1] and [4f2.
If you only wish to know the offset
of the center frequency relative to
the nomma'l frequency, then the
offse

1a£1 MMZ\

Lenlilaf2|
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AUTOMATICALLY MEASURING RECEIVER DANDWIDTH AND RECEIVER
CenTeR Frequency OFFseT Usine THe SPECIAL 13 ROUTINE

ThellrecEivef Bandwi dgi™¥s the totallof Jthe Jamoufits of the™PositiVeyand

hegdtive frequency detuning oF-the 4040 relateeuto the Rominal Frequency

of the recaivet wllich, aften an inchease_in EMF_of) +6,dBy, prodice Jthe

same AF level at the receiver uucput as exi sted before increasing the
©o the nominal frequency. B - [bf1] + [af2|

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

the frequency detuning. Center frequency offset = 8715 &2

Attenuation

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

d
|
e fe
rlkbo input frequency
— o —

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

Explanations

Tonnect Fadio tele”

phony set=and 4040
as_shoun, in'Fig. 4.
Mode RX or AUTO

i

Set
nominal frequency

CCITT filter?

Switch on

SPECIAL 13
&

i

Results of
measurement:
Center frequency
offset in display
panel A%

2

Bandwidth in
frequency display
panel

o

i

Alter bandwidth
dB value

CONDIT]
0.1

hrefthe cables ke

Ersbrexrort 7 confectnad cofne
attequation falsifies your
O e sy
RF cables.

Set the nominal frequency of the
receiver - switch off the receiver
squelch. All other settings are
performed automatically by the
4040.

Check whether your specifications

require the measurement to

performed with or without CCIT
ilter, if not - switch off filter.

1 !

SPECIAL 13_is the routine for
automatically measuring receiver
banddth and center frequency
offset. Without entering

45 value for the 6 8 bandwidth.
This value can be altered.
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ManuaLLy Measurine MODULATION ACCEPTANCE BANDWIDTH

The MODULATION ACCEPTANCE BANDWIDTH of @ receiVer, is the frequéncy deviation
at lan ENF Of 6 dB abgve receiver sensitivity which producessthe same SINAD
ratio at the receiver oUtput as the standard mccUlation with the ENF of the
receiver sensitivity.

W
ovtput

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

Explanations

Connatt Tadio teldn

phony sef and 4040
aswshounvin’ Big, %
Mcde RX or AUTO

Set nominal
Frequency

EMF 1 i

Standard modulation

Voltmeter to
VOLT/AMP
~AC

\/omve:er to

Reduce ENF until
12 dB SINAD is
reached

EE 5 &

EE G

Increase
modulation
funtil 12 dB
SINAD is
reached.

Read off the
Frequency
deviation

Bre(the cables ok?

Ensuré“short RF conngctigns, cable
attenuationl falsifiesiyolr test
result - use double shielded
(dense) RF cables

Set EWF to 1 mV, set standarc
modulation, e.

modulation frequency 1 kilz,
Frequercy deviation 3 kiz.

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

Rgduce the EMF until voltmeter
tnd\cates 2 SINAD ratio

of 12 d8. Use the analog
dis;ﬂay

Increase the EMF by 6 dB
SINAD display ~ 18 d3

]

The frequency deviation is the
rmnuumm ACCEPTANCE BA\DMDTH,
e.g. 5 kHz. The bandwidth must
be » than the nominal deviation
in the particular channel pattern,
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Squel chjTevet®

EHFI = cut-in-gF at Wwhich thessqueich Clears the AF path.
EWFO, = eutfout JEMA atywnich Ehe squelchiblggksythe AF path.
Hysteresis:

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

AF path ‘. hysteresls——“

in=—===

off —

S
EMFO EMFI

[
ovtput

Fig. 1.:

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

Explanations

Connect radio tele-
phony seE"and 4040
as._shounuin Eig. T
Hode RX or AUTO

i

Set:
Nominal frequency
BF 1040

Standard modulation

Voltreter to:
VOLT/ANP

~AC

Set volume
control

Increase Eiff
from 0 v until
nodylation is
audible in
speaker, ON 15

Reduce
until Note
modulation is ™ EMFO
inaudidle.
Increase EMF until

$ Note
modulation is ENFL

audible in speaker

Calculate
squelch hysteresis

Argl the cables oke

EnsuPeyshort RF confiectignsy cabie
attenuation falsifies,your test
result - use doudle shielded
(dense) RF cables.

Switch on interruption free EMF
range

Read ENFO_from the analog
display

Read EMFI from the analog

display

EMFI

Hysteresis in uV = EMFI-EVFO
Hysteresis in dB = 20 1g fs
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adrvEatiLabL b s as VR

AR GMERELLE P ARANE TERe Mo BE
THE InTEGRAL SQUELCH RouTine

saltic1eT?

m

Cut AT EiF| at Whigh tHE Squellch clears thegAF path.

uteout E}E atuhich | the squelchiblocksithe’ Afmpath.
Hysteresi
7

he dxfference between cut-in and cut-out EMF in dB.

AF path ‘. hysteresws——‘

in-———

off —+

EMFO EMFI

=== o STABILOK

Intennz
jack

Fig. 1.:

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

Explanations

Gonndet radip teler
phony setand 4040
as_show in/Figi )
wode RX or AUTO

Set
nominal frequency

Read off EMFI (D>

Read off_hysteresis
in dB

o) (11]
Read off EMFI &>
Read off hysteresis
in d8 &

Bre gthencablesrokE
Ensuve,snort RF connéctions ) cable
attenuabion, falsifies, your dest
result - use dolble shielded
(dense) RF cables.

SPECIAL 14 is the routine for
automatically measuring the
squelch parameters.

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

Reset by

&
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ManuacLy Measuring Recerver Frequency RESPONSE

The. receiver AF frequéficy response is the changg™ip the AF output level
of the/receiver.depenident on the modulation. frequencysof the input/signal .

ve

m VLI a|

N —T »
g H wisen
2, Z, Gap oktare
2w T w ww N\ ek - o
2 12008 Frequency B Friquercy
s (without ! E

Geenphasis) !
= e 2
- P 20
Fig. 1.:

Test Configuration for Receiver Weasurements

§-24
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“Step for Step" Test Sequence Explanations

SimplesandyConvenient Using the
GByREL Function of the Vpltmeter

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
Hode RX or AUTO result - use double shielded

(dense) RF cables.

Nominal frequency Set the nominal frequency and an
ENF 60 dBuV ENF of 60 dBuY = 1 m/. Hodulate
Fodulation 20 % With 0D 1 kHz and 20 % of peak
peak deviation vnth deviation, e.g. 1 kHz.

FHOD 1 kHz

Voltmeter to Set the output level of your
VOLT/AIP, ~AC receiver to 50 % of nominal AF
CCITT off output (volume control)
Voltmeter

indicates VAF

Voltmeter The AF output voltage with fil0D
B REL 1 kHz is the reference value
Alter the modul- If special test frequencies are
ation frequency specified, use these. Compare
from 0.3.. the frequency response with your
and read offF the specifications.

frequency response
on the voltmeter
in dB
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e EREs YRR G AL e s e
(HUM AND HOISE)

The signalfnoise ratfio 7s the ratio in/dB Betdeen“the ARfTevelfof the
signal with™Standard modulation and the unmodulated signal at the
receivar outplt.withithe same ENF.

Useful signal

Signal-te-noise ratio weignted or unweighted

Noise, residual modulation
f

1 kHz

snterna
jacl

L
output
Fig. 1.:

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

Explanations

Connéct #2dip teles
phony| set=and 4040
as_shownin/Fids Y
Mode RX or AUTO

T

Fomina Frequency
EifF 30 d
Stindard podulation

Voltmeter to:
VOLT/AMP
~AC

i \

Voltmeter to:
dB REL

Switch off
modulation

Read off S/N

ratio at

voltmeter,
g. -40 dB

Bregthe. cables oke
Ensureyshort RF confectipns) table
attenuation falsifies your measuring
results - use double shielded (dense)
RF cables.

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

Do you require to measure veighted?
Then switch on CCITT filte
Set volume control of recerver to
specified output voltage.

The specified AF voltage is the
reference value for measuring
S/N ratio

Switch off the modulation.
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ManuaLLy Measuring Receivex AF OuTPuT AnD
DISTORTION FACTOR

The AF output-of & receiven Ws=genarally measured at a load resistance of
5 Q (speaker jack) or 200  (headphoneljack).q The distortion factor

applies to the nominal output specified by the manufacturer and for
standard deviation (70 % of peak deviation).

== e STABILOCK

=
TIIESETE) s 1e (TITEk

ol

fntemna
Jack

w
output

Fig. 1.:

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

Explanations

Gonnect padio teles
shony| set.and 4040
as showd in figl 1.

Fode 'RX oF AUTO

Nominal frequency
EMF T mV
Standard modulation

Terminate AF
output.
Adjust volume
con

Voltmeter to:
VOLT/ANP
~AC, 100 ko

Read off AF
output on vol
ter

Voltmeter to:
DISTORT

Read off
distortion
factor on volt-
meter.

Distort ion
actor

dre bhe, cablessok?

Ensure_short RF condections, caile
attenudtion falsifies your
meastring Fesults - use double
shielded (dense) RF cables.

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

Terminate the AF output of receiver
with correct load resistance and
turn volume control to intended
position.

Voltneter 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 _i
overwritten, i.e. the m[}
step is not required until a
different resistance value is entered.



https://www.manualsplus.com/

FANUALLY TIEASURING LIMITER LHARACTERISTICS

Thdl 1i te#”CharactefTsbics state o wllat Extéht the AF Gutput/Teve] dF
the receiver-altars when, its input [signal level™is altefed by a certain
value fe.gi fron || +6nto)) +100 dBuv)l \Serivalue. <3 B \Jfie input
signal has standard modulation.

AF ]
output
Tevel 3} a8
N ; - Input signal Tevel
Ty 10wy 100 ¥

E-l srm.ncx R T

I
ovtput

Fig. 1.:

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

Explanations

Gonnact Tadiotale
phony| sef and 4040
aswshoun vin' Fig. 1%
Mode RX or AUTI

Nominal frequency
EMF 2 p¥ (+6 dBuV)
Standard modulation

Voltmeter to:
VOLT/AiiP

~AC

Voltneter to
dB REL

Alter EffF!
Read off change
in AF level on
voltmeter.

Arelthe cable§ ok?

Ensure“short RF connéctipnsy cable
attenuation faksifieshyour meastrin
results - use double shielded (dense)
RF cables

Set measuring conditions, initial

EMF in Tine with your specifications
e.g. +6 BV = 2 Y with standard
modulation e.g. £HOD 1 kHz, freguency
deviation 2.8 khz

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

Hfeasuring weighted? Switch on
CITT.

[ Operate voltmeter as relative
Tevel meter.

Alter EWF within s,,emﬁsd range,
e.g. from +6 to +100 BV (2 KV to
100 mV)_and measure change in AF
output level with voltmeter.
Change < 3 dB between minimum

and maximun value.
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AUTOMATICALLY FEASURING REDUCTION AN RECEIVER SENSITIVITY
WITH DUPLEX Mopg

or Without

The| redction, in sen51t7vlty isethe ¢i feorancdiof the
transmittefs switched or)

drtenne.

outpst

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

Explanations

Tonect radjotelen
phony sét and 4040
asShownif Fig. T
Mode RX

Sensitivity meas-
urenen
e S0

Switch on

transmitter Interface

Read off reduction
in_sensitivity on
voltmeter G in d&

with Contr.

Ardithe cablds of?
Ensure jshort RF connectionsy 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

ihen using the RX/TY reTay n the
control interface, it is not
necessary to switih on the
transmitter manually: the trans-
mitter is automatically switched
on after 6].
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FIEASURING IRANSMITTER UUTPUT

The nominal output i§ the output’of the unfloddlated tragsmittef signall

A poweft attentator (351 s be connseted iRnfront of he/STABLLOCK
4040 for outputs )50 W. In this case, it is possible to achieve a
display of the correct output without conversion by entering the
preattenuation.

|

Transaitter
key

Fig. 2.:
Test Configuration for Transmitter Heasurements
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“Step for Step" Test Sequence

Explanations

Connect Fadiptele-
phony. set~and 4040
as.shoun'in/Eig. 2
Mode TX or AUTO

Switch on the
unmodulated
transmitter.

.

A1 (Eransmitter measgrements are
performed in the TX or AUTO mode.
In the AUTQy mode £he 4040 automs
atically switches from the RX mode
to TX when the transmitter output
is )50 mi. Ensure short
connection since cable attenuation
falsifies measuring results

Note that the STABILOCK 4040 can
measure 50 W. For larger outputs,
pre-connect a power attenuator e.g.
4911 for outputs up to 250 W.

Tansmitter output 15 displayed
n Watts.

[onm 2l E
son

ifafdur:

Enter preattenuat-

Enter the attenuation level of your
pover attenuator

£.9. 10 dB.

This value remains stored until it

is overuritten, 1. the neasuring
sequence step 2

not. perforned until Ehe prestienuation
level is altered.

Blasgu:
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PIEASURING TRANSALTTER TREQUENLY AND UrFFSET UF TRANSHLITIER

FREQUENCY TO SET FREQUENCY

Dugfto [the AmeasuringPFinciple (selective Gounter), delayTags &3 sec
may occlr with the initial meastrement, ~0.3 secwiith subsequefit
measureents for frequency Spacings <10, 2.

=l 4f e offset to
I set frequency
|

|

f
X nominal actual
Frequency measurement Offset measurement
il
Sntemne
sack
Fig. 2.

Test Configuration for Transmitter ieasurements
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"Step for Step" Test Sequence

Explanations

Tonnect radibteie
phony sét and 8040

as~shown in Fig. 2

‘ Hode TX or AUTO

]

Switch
counter

A1 ransmitter measurements are
performed in the 7 \or AUTO mode.
In the AUTO mode’ the 4040 altom
atically switches from the RX mode
to TX vhen the transmitter output
i5 50 mi.

Enter the numina'(l

frequency

e.g. 150.610 iHz

n trans-

Read off the

transmitter
frequency.

Read off the
offset. &

Display 0 kiiz

resolution

99.99] to m kHz
fiz

resolution

== if
>100 KRz or level too low

Display —] counter running |
(5067125 ] frequency ne asuredl
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ManuALLY MEASURING MODULATION SENSITIVITY
OF TRANSMITTER

He 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.
M &= o STABILOK imms™ ™
L
input
intemna
jack
Fig. 2.:

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

Explanations

Conngctitn as
shown 10 Fig.
HodeTx orALT0

Set transmitter
Frequency

Set type of
demodulation

Voltmeter
VOLT/AHP

to:

F—

Adjust e

generator

reached.

vel

of modulation

until nominal
modulation is

Read off

AF

level on volt-

rodul-
ation sensitivity

Enslire Short RF/AF cbnnegtidns.
In tHEWAUTO mode the 4040 aUtomat-
GcallysSwitches,t6 transmitter
measurement at outputs 50 mil.

Set the transmitter frequency on
the STABILOCK 4040.

Set the type of dem
e.g. [FM AL o

on,
for Fli.

The voltmeter measures the
terminal voltage of the modulation
generator. Switch on the correct
internal resistor: Ri = 5 0 or 600

Q.

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

the specified modulation frequency.

Read off the modulation voltage on
the voltmeter.

This valtage corresponds to the
modulation sensitivity e.g. 4 my
for 2.8 kHz deviation.

Adjust level of

modulation

generator to set
e.

Set the desired modulation voltage.

Displayed on voltmeter

—

Read off modulation
intensity.

1

Read off the corresponding
modulation intensity on the modul-
ation meter
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MEASURING TIODULATION SENSITIVITY WITH TIODULATION
SENSITIVITY ROUTINE

iteaSurifig méthod: | THE modulation voltdge {8 affometically altefed
until the modulation frtensity (deviation or modwiation level) defifed
previously isneached,

Fig. 2.:
Test Configuration for Transmitter Measurements
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"Step for Step" Test Sequence

Explanations

Connection as
shoun if Fig. 2.
Mode T ‘or”AUTO

Set transmitter
Frequency

conptT] [o]
Enter set modul-
ation e

—

Enter expected
modulation

(o 5]
Read off
modulation  voltage
on voltme

Ensure short RF/AF connegtibns .
In the JAUTO mode the 4040 autoniat-
cally’switches=to transmitter
measurement at outputs )50 md.

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] [1] remains

stored until it is overwritten, i.e.
[0) [T] stepis not performed
until a different set moculation

is entered.
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ManuaLLy Measuring TRANSMITTER MobuLATION FREQUENCY RESPONSE
AND DISTORTION FACTOR

s

velie for %3
dev, Tiniting e ,
i i ! i
& = 0.5 s o 4 &
HF(H) # ()

i M
" o=~ STABILOK = S
ey

Fig. 2.:
Test Configuration for Transmitter ieasurements
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“Step for Step” Test Sequence Explanations

Enslize Short Rr/AF gnnectidns.
In the"UTO mode the 4040 automat-
dcaliysswitchesto transmitter
measurement at outputs Y50 mi.

Connection, as
showa I Fig: 24
Mode TX o RUTO

Set_the frequency of the transmitter
on STABILOCK 4040; switch the
voltneter to the output of the 4040
modulation meter (DEHOD).

Set transmitter
frequency. Volt-
meter t

VOLT/AlP

i

lodulate the transmitter with the

Modulate

transmitter specified test modulation e.g.

with f 1 kHz fMOD 1 kHz, deviation 20 % of

and specified peak deviation - test modulation
modulation is indicatec by modulation meter <& .
intensity.

—

Switch the voltmeter to 5 REL -
the modulation frequency response
is thus related to the test
modulation.

Volteter to:
dB REL

Display: 0 d8

Vary the modulation frequency
as stated in your specifications
(fixed frequencies or varizble

frequency modulation generator).

Alter modulation
frequency as
specified, read
off frequency
response on
voltmeter in dB.

Voltmeter to: Voltneter G shows you the
DISTORT transmitter distortion factor
Read off distort- at the specified test modulation
fon factor on when the DISTORT button is
voltmeter. pressed.

For fmod 200 to 600 Hz use the
notch filter (order no. 248 079) and
SPECIAL 21.

Frequency
response
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Rat1o anD REsiDUAL MopuLaTION

The| signal/Moise ratid 18 the ratio of Fne Stafidard modulation Jevé)

o the Moisé Teve] without @edulation. It is expressed fn cB, €.g.
440°48/i..¢ e naisélevel s 40 dBl below/thetstandand moduTation Tevel.
The signal/noise ratio is measured weighted (CCITTP53).

Useful signal
Signal-to-noise ratio

Noise, residual modulation
etc.

et

Transaitter

Fig. 2.1
Test Configuration for Transmitter Heasurements
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“Step for Step" Test Sequence

Explanations

Connection a8
shown_ ingFTa. 2.
Hode TX orAUTD

Set transmitter
frequenc
Nodulate trans-
mitter with
standard
modulation.

Voltmeter to

Voltreter to:
d8 REL
Display: 0 dB

1

Suitch off
modulation.

Read off S/i
ratio og volt-
meter @ . e.q.
-42.2 di

Ensdre short RF/AF cgnnectiont.

In tHE“AUTO mode the 4040 automat-
fcaliystitehesyto transii tter
measurement at outputs )50 md

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
demodulation output.

The voltmeter operates as a
relative level meter - the
standard modulation is the reference
value for the signal/noise ratio
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MARUALLY TICACURING TRANSHRIITIER TIVOULATIUR LIRIIER

Frequency-deviation
Tkhz 002
% Example according
B e to CEPT for 20 kHz
channel pattern

— o AF Tevel

=— 20 d8 —=
T° &= o+ STABIOK immss™*  * e -

b Transnitter
tenna
jack

Fig. 2.
Test Configuration for Transmitter ieasurements
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“Step for Step" Test Sequence

Explanations

Connection.as
Show in(Figy 21
T Gt

Set transmitter
frequency. Volt-

meter to:
VOLT/AMP, MOD
Modulate trans-
mitter with
test modulation.

i

Increase level
of modulation
generator by

Read off modulation
intensity o
modulation meter@

Ensle_short RF/AF donneCtidns.
In the AUTO mode the 4040 automat-
fcaTly switehes=fo tramsnitter
measurement at outputs )50 .

The transmitter modulation is
displayed on the modulation meter
Test modulation for 20 kHz
channel spacing e.g. 10D 1 khz,
frequency dev. 2.4 kHz (= 60 % of
permissible maximun deviation).

Output level of modulation

generator is increased by +20 dB
So that the modulation limiter of
the transmitter is now operating.

The modulation intensity must not
exceed the permissible maximum
value, e.g. frequency dev. & kHz

at 20 kHz channel spacing.
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MeasuriNG TRANSMITTER HARMONICS AND SPURIOUS

B S
Harmonics Spurious
1 spacing Spacing
f £
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.

/

= svwlmtx e

. ni tte
ftamna h '
jack

Fig. 4.:
Test Configuration
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“Step for Step" Test Sequence

Explanations

Switch on traas-
/ mitter unmodul-

Set transmitter
frequency

ated.

Set to the desired
harmonics, e.g.
d h. i

Farmonic display:

Lzsw spacing:

Ensupe=short RE~connections,|
switef, STABILQCK 4040 to §X
rode_ (tnansmitier measurement).

The rule here is: The first
harmonic (fundamental) is the
carrier frequency of the trans-
mitter.

Specla'l 04 is the routine for
automatically measuring hermonics
spacing.

Typical displ
 Nunber of harmonic

d8 @ Harmonics spacing

to carrier frequency

Enter threshold for spurious
measurenent in d8 relative to
Carrien and search range:

[CONDIT Rad MHz dB.
[Rad MHz dB] (fstart)
Rad WAz d8] (fstop)

SPECIAL 05 is the routine for
automatically measuring nonharmonic
spurious. The search range and
measuring threshold are set with
?E They remain stored
overwrmen i.e. the
OND. s not performed
GHEIT The Teet conibions are a3tered.

The sweep continues
until a spurious is
found.

Display of spurious|
Dicalay of shurdous
spacing:

Continue with:

Typical display:
150.61205 J<D> = spurious frequency
<153 d8]<@> = spurious spacing

If no spurious is found, the displays
read as follows:

=00
=0
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MEASURING IRANSMITTER ADJACENT LRANNEL UUTFUL

This measurement is only possible with the adjacent

optiont
Channel  Channel

A 'spacing 1 spacing ’

08 | |
‘ ‘ AC =
AP =

| |

Lower | Transm.

AC channel

chafinel paper feter

adjacent channel
adjacent channel pover

Antenna Transri tter
Jack

Fig. 2.:
Test Configuration for Transmitter Measurements
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"Step for Step" Test Sequence

Explanations

Connections @s
shown ingFia. 21
Theimote

Set nominal
Frequency of
transmitter.
Modulate the
transmitter
as specified.

CowiT] ]

Input of channel

clﬁ]i e,i. 20 kHz

Upper adjacent
channel:

Read off test
result in d8 <&

Lower adjacent
channel

Ensdre Short RF/AF cgnnectiors.
In thewAUTO mode the 4040 switches
automatically tosransmitten
measurement at outputs )50 mA.

Set the STABILOCK 4040 to the
nominal frequency of the transmitter.
Hodulate the transmitter as
specified, e.g. fMOD 1250 Hz,

AF Tevel +20 dB above level with
standard modulation.

SPECIAL 07 is the routine for
autonatically measuring adjacent
channel output. The desired

channel spacing is entered with

CONDIT] . The spacing
remains s ntil it is over-

written.
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DUPLEX MEASUREMENTS

Receiver’and transmitter sectionsiof/duplexsradio 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:

Filter

:
]

Fig. 3.
Test Configuration for Repeater Measurements
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Test Sequence

Explanations

Confections 2
shown.in fig. 3
mode

The RF_connection/only_is requined
for testing modulation transfer

Set standard
modulation and EMF
for the receiver

For Example:
fmod 1 kHz, frequency deviation
2.8 kHz, EMF 10 uV

characteristics of repeaters

¥

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

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

Or tune Duplexmeter

manua
[¥] (Red iz dB

The Duplexmeter can also be tuned
manually. This tuning can not be
stored on cassettes

Switch on

Duplexmeter [ON]

Enter RX frequency
for the receiver

The modulation meter (5> indicates
modulation of the tranSmitter

[]

The over all distortion factor caused

“Over all"
d distortion factor: by the receiver and transmitter of
DISTORT the repeater is indicated in é
Modulation Change over display <3 for comparision:
Comparision -] Modmamn to repeater

[GEE]
o 03] =

Eventually adjust
AF Tevel

Measurement of,the AF level with
AF voltmeter <&

6-53
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STABILOCK 4040
Frequency Range Extension 222 040 (option)
Specifications

RECEIVER MEASUREMENT

Carrier Frequency

Frequency range 960...1850 MHz
Resolution 20tz
Accuracy as Reference Oscillator

Output Level
EMF (FM, @M only)

at RF socket 26 dBm 222.4 mV EMF
at RF DIRECT -6 dBm = 224 m EMF
Level resolution 0.1

EMF error

at socket RF 43 dB (960 ...1850 MHz)
at RF DIRECT 3.5 dB

Impedance 50 0
VSR <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 ddc
sublarmonics /2, 37/2 <-35 dBc

Residual FM i
50°Hz to 3 ke bandw\dth <6 Hz eff

ange 0...20 kHz
Resolution 20 Hz, &f <4 KHz
200 hz, AF 24 khz

Wodulation frequency
internal

external

Error with Af <20 kHz and
fmod 0.3...3 kHz

fmod 0.03...30 kHz
Distortion

7-1 0686
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Wide Band FM
Maximam fréquency deysation [J0...80 kHz

o
Range 0...6 rad
ResoTution 0.02"Fad
Modulation frequency
internal and external 100 Hz. ..15 kHz (fmod x rad <AD kHz)
< t (0.3...3 kHz fnod)
Freq. response -3dB (100 T kHz)
Distortion <1 % (0.3...3 kiz fmod)

TRANSMITTER MEASUREMENT

Frequency Offset Measurement

Frequency range 960... 1850 Mz
Measuring range Hz/0... 2100 kHz
Resolution i Hz/1D b

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 mh...50 W
Resolution 10 m <10 W
100 md >10 W
Accuracy with average -
indication
0.96...1.86 GHz <20 % #1 digit and input = 0.1...10 W

FM/&M Measurenent
Input level range
at RF socket
at RF DIRECT socket

Spurious Modulation Measurement
kHz FM

relative to

CEITT weighted 0 - 50 dB
Input level range

at RF socket 50 ni...50 W
at RF DIRECT socket >40 il

RESTRICTIONS

Not possible above 960 Mhz:
Veasurement of A, selective level (sdfacent channel pover,
harmonics, spurious signals) and TX frequen

Measurement of TX frequency offset is poss\lﬂe
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OPERATION

Iny therextended frequency range (>960pMHz)=the 4040,4s operated
in the.safe Way'as, in thesbasic frequencyurange.

One mUSt STmply ©BServe the restriction stated Tn the“technital
data.

Because of the doubler function there is frequency resolution
of 20 Hz in the frequency range >360 Mz 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-nurbered value down becomes effective.

In the frequency range 360 MHz the modulation sensitivity is
twice as high as in the basic frequency range.

Modulation sensitivity on the EXT MOD input (600 0):

0.1 V peak = 5.0 kHz FM or 2,00 rad &M,

The modulation display <B> shows the set value.
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VSWR MEASURING HEAD (option)

ThiS.option seryes foramessuring antenfa matching with fhe

Communication, Test Sets STABILOCK 4040_(from softwarg 1406 onwards)

and 4039~ (from=1.01 Onwards). 1t'can be-¥sed only 31 conjufiction

with the Adjacent Channel Power Meter option 229 042.

With the aid of a directional coupler the forward and reflected

power is measured, the VSWR of the antenna is computed from this

and indicated in digital form on the RF display panel 3 of the

communication test set.

VeuR = 1 PrETT/PTor
1 - /PreTT/Prorn

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

Radio set Communication
test set

e )

The selective VSHR 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 nust be set. Radios of the C-Net system have to
tested in the “Service Mode" (see manufacturers instructions) of
the radio.

Entry for measuring VSWR:

[coom) (60 (@0 (68) — 6

Technical data:

25 to 500 MHz

50 ohms, VSWR £1.07

2 N sockets (radio set and antenna)
1.00 to 9.99

< YSHR-0.9

Frequency range -
Impedance
Connectors
VSHR measuring range -

Measuring error

3
Forward power -- 50 m to 50 W
Ordering designation ---- VSWR Measuring Head 248 104
including directional coupler,
2 attenuator pads and
2 connecting cables (6 m)
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X Feasurenent

Seting e STABILOCK 4040 for,

R meaidrene

(8 or (T

Ereditney secting

) ) e — &

T pover <30,

TX Measurenent ]

SPECTAS ]

Sextihg the STABILOCK 040 for,
T naiorgeert

TX Pouer Display’
Tt Freuency Error Measurenent

Enter nominal 11 freauency:
il

(BTG ane X omerissg ok

&

rotriey: EREDDE —= &
B Outout Level Setting
(@] =
e miom 5 —
Sutten off a0t on: —&
Crane an
S
or o b2 4

19 508
ek
osstasion sessing
Moo freauency isplay —~&

Internal Fixed frecuencies
@

o
°

@

Interna1 30 Ha...30 b
[nealean)
Yary frequency
) (1B B E
Interna) 1 b (RO L T8E) —
Externst Hodulation:
(@ED L4

Set rodulation:

Superiaposing HOD VAR, MO
HOD EXT atter setting separately.

iz and

R~ O
—_

Fraquency error

X Freauency Heasurement

et
& - otmas

@

Back to error seasurenent: (FRERENCY)

Hoculacion canerators
Signal at socket 40D N

Frequency display: [ v &

EETEm]

A output Tevel disslay:
LR

Set. output level digitally:
el

6-®

8y knon:
GEN VAR, G 1 khz,

Mot tion essuresent

UNIT: P = iz, A5 X, s

I
ot

Saaling upmeasuring cudes o5
starting pessuring rautines: (OLI(]
% = SPECHAL numer 0,37

sutben offupessuring rocest [IE)
£nd of routines: LD extinsuisnes
Entry of masuring concitions
fctntea

EE— O

Often used Foutines
TR receiver sensitivity at

20w s ————
T 6 o pwmtmtn ——
and contre freqaney error —= &
B0 - sweten 1wt —— &

peresis ——— &

AUTOTEST

Ca1ing up Measuring Proorams (Files)
TR Test set perforas step 01

of prosran x.
Rt ey
G0 ta nxt or previaus siep
ster (3 (=5

£ of ATOTEST: (E)

setting w progans

T 7 o soove)

S 4040 Tor e First siep o enter
e B e e
R

Enter print coman for the desired
easuring resuit

EEE ¢ -O...0)

STEP (Eolset 4080 for the next step
ser [Sand 50 on

Encing the progran:

STABILOCK 4040

Short form operating
instruction
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