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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 adhere to the information and warnings
contained in these operating instructions.

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

Warning: Interrupting or removing the ground cable inside or
outside the set may cause the set to become a hazard.
Intentionally interrupting the ground connection is
not 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 longer
be possible, the set must be taken out of service and secured
~against unintentional operation.

The operating temperature range should be between +5 OC and +45 OC

(+35 OF and +57 OF) ambient, the storage temperature between -25 o
and +70 °C (+18 OF and +71 °F) ambient.
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POWER OPERATION

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

97...140 V or 180...260 V, 47 to 440 Hz

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

Adjusting power voltage:
1. Disconnect power plug

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

v

R ozzo_ m @
@g v
N

/

Power fuse in Power connection
voltage selector

3. Fuse corresponding to power voltage:
97...140 V: T3,15/250 B (3.15 A)
180...260 V: 71,6 /250 B (1.6 A)

4. Insert voltage selector so that white arrow on selector is
pointed toward the desired power voltage:
897...140 V: 100 mark on voltage selector
180...260 V: 220 mark on voltage selector

5. Re-connect power plug

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

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

Battery voltage 11...33 V

Power consumption approx. 6 A at 12 V
approx. 3 A at 24 V

Fuse: T16/250 E (16A)

Connection by means of:

Battery connector
reference number 300 642

SOFTWARE STATUS

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

[ony&4].

Example:
315 — —  AP?
Software IEC bus
status address

Switchingoff with FUNCTION or RESET key.
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SWITCHING ON

The unit is switched on and off with the POWER button both when
operated from the power or from a battery. The LINE/BATT 1ight
diode is on if the. power or battery is connected to the 4040, also

when the set is switched off.

STANDBY mode is not provided since the unit achieves a frequency
accuracy better than 1x10~7 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 MHz, 20.2 V¥ into 200 @
pulling range approx. 1x10-6

CRYSTAL CORRECTION

If the STABILOCK 4040 has an excessive frequency error due to
aging of the integral crystal normal, this can be adjusted by means
of an adjusting potentiometer above socket 13 on the rear of the unit.
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DISPLAY OF OPTIONS BUILT IN

The readoyt of the options fitted to the unit is provided in
display after entering [ON][B5]:

1t 2 3 4 5 6 7 -

Vacant

Wide Band FM Demodulator
Adjacent Channel Power Meter
Control Interface

Frequency Doubler

Duplex Meter

Cassette Recorder

IEC Bus Interface

For missing options a hyphen appears in place of the corresponding
number,

Switch off display by depressing the RESET key.

REAR PANEL CONNECTIONS

10 MHz Synchronisation Bul?

Synchronisation of internal reference oscillator
Required signal:

10 MHz, 0.2 V dinto 200 Q

Pulling range approx. 1x10-6

10 MHz Output Bul3

Output of internal reference oscillator
Output Tevel approx. 4 mW into 50 Q
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AF Detector Bulb
This socket performs the following functions:

Insertion of an external AF filter
See SPECIAL 21, page 3-31

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 3-31

Pin occupancy Builb:

Function Pin
4040: max 10 Vpp, Ri 10 = Ri >1 kQ-—i ?
4040+ ground Ext. filter | 22
4040: max 10 Vpp, Ri 1 Mo == = .20
4040: ground 21
+15 V, <10 mA, Ri 68 0 for external filter ——s 12
_15 V’ EEl " ] 15 1 . 25
Ground 13
RX/TX Switchover =—— RX=1, TX=10 23
RX/TX Message, RX=1, TX=0 — n
Ground 24
DC Measuring input 3 - 16
4 0 3
5 t 15
2] I 2
7 n 14
grOUﬂd u 1
o 5
Ir 18
Notch Filter 248 076 10
200 - 600 Hz 22

‘Mating plug for Bul5: Subminiature Plug Series D, DB-25 P
Reference number 300 641




Monitor Output Bulb
The monitor output enables the signal to be observed and analysed
at the input of the RMS meter using an oscilloscope and RF
analysers. Depending on operating modes the integral speaker and
headphone outlet on the front panel are located parallel to Buté.
See also SPECIAL 26 (page 3-34): AF Voltmeter Autorange

Monitor Signals

NDTEH
EXT 200-
FILTER 6940HZ
DEMOD —gomm—d [ | [ ._Hl"
W’ RMS METER
AC —___'\0—1 T =~..___1-— 1kHz @
MOD GEN —ome— g—] T T (" Buit

X
OFFSET o

Double Modulation Bul7/

See p. 3-10
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Control Interface Bui8

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

Relay control by SPECIAL 28 and 29, see page 3-35

Pin occupancy Bul18:

Relay
no.

18

20

21

2?

23

24

25

Drawing shows non-operative

b C
\G C
' C
\B C
L C
\ C
L C
\“" (
' C
\‘3 C_
4 C
\\6 C
' C
\= C
1 C
\e C
‘ C
bit 1 C
bit 2 C
bit 3 C
bit 4 C

Pin
no.

34
35
36
37

BCD ReTay
code no.
\G C
26 C
bt
8
\ P
27 ¢
4 T i
x 1000 28 | ¢
z r
T
1 ~ ¢
P 30 c
Py
| I
4 2 <
x 100 ~
\6 r
’ 3 ¢
1 i
~ ) { C‘
Inputs for testing bit 5 C
bit patterns by a bit 6 C
controller, bit 7 C
See page 5-4 bit 8 C
Log 1 = +1.2...+30 V¥
Log § = -30...+1 YV

Mating plug for Bul8:

positions of relays

50 pin miniatur plug series D, reference no. 300 643
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Control Interface But9
236 041: 16 relays with switchover contacts
236 042: equipped with relays no., 02 to 05 and 17 only
Maximum permissible contact load: see data sheet
Retay control by SPECIAL 28, see page 3-35"

Pin occupancy Bul19:

Relay Pin  Contacts Relay Pin  Contacts
No. No. closed No. No. closed
on on
l <o q C 10
s ( 26
e T o
¢ 34 PR 1
=t D!
e ¢ 45 J Squelch ON T 43
- E O Squelch OFF I IPP
12—l 28
; ¢ 4 _ 44
04 & C 20 :
i C 36 —C 13
13 —( 29
¢ 5 s
s
05 @ L 21 .
i C 37 : C 14
14 T//@ C 30
C 6 . ¢ 46
[ .
06 * ¢ 22
i C 38 : ¢ 15
15 L C 3
, vl c
- 7 C 47
07 8 € 23
< 39 f ¢ 16
16 T//G C 32
8 ¢ 48
I ~ L
0g = C 24
1 ¢ 40 i C 17y Lower band
c g 17. ~° - 23 Y Upper band
7 . . ‘
09 C 25
o C 41 | ¢ 50

Drawing shows non-operative positions of relays

Mating plug for Bul9:
50 Pin miniature plug series D, reference no. 300 643
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AM Qutput Bu3é

BC-coupled demodulator output DC...20 kHz

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

With FM and &Y demodulation Bu36 can be used as a Tinear
Tevel output

Internal resistance 600 &

FM Output Bu37

DC-coupled discriminator output DC...20 kHz

Qutput voltage 2.8 V with 20 kHz frequency deviation
Internal resistance 600 Q

IF Output Bu38

Linear output

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

IF range through RF input (RF DIRECT off} approx. 30 kHz to 2 MHz
Qutput Tevel max. 1 mW into 50 Q

Printer Connection Bu20

Any printers withIEEE 488 interface can be used for printing out
measuring results. The IEEE 488 Interface Option 236 040 is required
with the STABILOCK 4040.

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.

Wide Band FM Demod Bud0
See 3-15



Operating Instruction

SHORT FORM OPERATING INSTRUCTION

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

CONNECTING THE TEST TRANSCEIVER

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

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

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

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

i - |
? i wi STABLOCK aoaum™™ ’

[T == BT 155 Y St
173Lb 878 == [JZ3LxM: =
i B B, R
W oo o e .
G o s o | EESGEES
2 =1

..........

»'g é:

AF from AF o
Y tod 3 Volimeter

RF Generator

RX
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SWITCH-ON STATUS

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

Reset Functions

Function keys

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

RESET key

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

Total reset

Rare cases of blocked entries may occur which cannot be cleared
with the RESET key alone. In such cases any other random key

must be depressed and held while simultaneously pressing the RESET
key. The 4040 then adopts the following basic status:

Automatic RX/TX selection (AUTO)
Frequency 150 MHz

EMF 10 pVv

Modulation frequency 1 kHz
Yoltmeter to AC and VOLT/AMP
CCITT filter switched off

The contents of the AUTOTEST memory are cancelled and the measuring
conditions of the SPECIAL routines are reset to ex works status.

Total clear does not influence the stored selective call test
parameters (refer to 3-41)
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FREQUENCY SETTING

Setting without Fine Detuning

The frequency is entered by the keyboard and indicated in
display- . If frequencies <0.4 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.

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

Procedure:

1. LEREQUENCY| LED in the key lights up.

2. Enter numerical MHz value with decimal point

3. [Red MHz dB

Fine Detuning

Variation of .the frequency set in <:> up to #£99.99 kHz by knob Af,
Display in . Variation is also possible if the LED in the
FREQUENCY key is off.

Sefecting the direction of variation:

1. |FREQUENCY] if LED in the key is off
2. Select direction by keys [+] or [=]

Decadic Variation

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

Procedure:

. |FREQUENCY| +if LED in the key is off _
. Move cursor into decade to be varied with Eﬁﬂ [:]

1
2

3. Vary with or [-] key

4. Switch off variation facility:
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Step Variation

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

|

Step width

in kHz

X =0.01...99.9
2. Vary: [ON][38][FREQUENCY] [+] or [-]—=<D

3. Switch off variation facility:
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RF QUTPUT LEVEL

Set

The RF level can be set optionally in uV, mv, dBuV or dBm with
the keyboard.
The RF level with effective unit is indicated in <:>.

Procedure:

1. LAMPLITUDE! LED in the key comes on

2, Enter numerical value with decimal point

3. Enter unit
or [my]
or
or

Alter unit:

1. {AMPLITUDE

2. Depress key of desired unit

Vary and Switch Off
OFF /0N DS The output level dispayed in <@> can be varijed
[::::::] (::> 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.

When the output is switched off [----] appears in display <B>.

Terminal Voltage

INTO Switching over from EMF to terminal voltage
EMF 50 O and vice-versa is possible with the RX key.
O O Inpedendent of the load resistor applied the
Tevel display shows half of the EMF value or
1 -6 dB respectively.

RX
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dB Addition or Subtraction

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

1. [AMPLITUDE
2. Enter difference with sign: ([=]) [DATA][Rad MHz dB]
3, New value displayed in <:>

RF DIRECT Output

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

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

Caution:  the RF DIRECT socket is not protected against overload.

The maximum permissible load at the RF DIRECT socket is 0.5 W or
5V, respectively.
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2nd Signal Generator, Spectrum Analyser

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

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

The RF DIRECT LED has to be off.

RF f\ iv
” DIRECY
] Trans-
RX & VTX o REX ceiver
2].1d Spectrum
: Signal Analyser
t Generator
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SETTING MODULATION

Internal Modulation

The 4040 provides two internal modulation generators the signals
of which can be superimposed (see: 3-9).

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

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

Procedure:

T,

Select modulation generator by MOD VAR {&3] or MOD 1 kHz E;;ﬂ
keys. Switch off with same keys.

The MOD VAR generator is also switched on by depressing the
Q] key.

. Set modulation frequency:

[MOD FREQ][DATA}[% Hz dBm] or [W kHz dBu]
Fixed frequencies: [MOD FREQ (<]
Back to DATA entry: [MOD FREQ] ...

Modulation frequency indication as numerical value or by
8 LEDs in <5>

. Set modulation:

(FM_AM_oM] [DATA] [W_kiz dBu] for FM or

#H H] i HZ dBm n AM ]
. " Rad MHz dB "ooEM

Modulation indication in <:> .

Vary modulation

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

Vary modulation frequency

1. Define decade to be varied in <{3>:
[MOD_FREQ] [&T] (]

2. Vary by [+] or [5]

3. Switch off variation facility:
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External Modulation

Without setting facility

Modulation sensitivity at EXT MOD input on the front panel:
0.1 V peak = 2.5 kHz FM, 10 % AM or 1.00 rad &M

1. Switch on and off with the MOD EXT [{3] key
2. Select type of modulation:
[AM FM M| [ W kHz dBu} for FM, display in <:>
% Hz dBm "OAM " oo
Rad Mz dB ] " e v v v

With setting facility

1. and 2. as above

3. SPECIAL
4. Set modulation by knob MOD 1 kHz, display <&

Or enter modulation by the keyboard or by remote control with
1 V peak at the EXT MOD socket (600 0).

Voltage calibration:

Enter 10 kHz FM by keyboard and adjust the voltage of the
external modulation generator for 10 kHz FM indication in
With this voltage all following modulation entries by the
keyboard or by remote control are valid.

5. Switch off setting facility:

Superimposing Modulation

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

By a signal applied to Bul7 at the rear panel of the 4040
following moduiation combinations are possible. The type of
modulation at Bui7 is determined by selection of the type of
internal modulation.

Internal Modulation | Modulation at Bul7
AM FM
M AM
M AM

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

Modulation sensitivity at Bul7:

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



TRANSMITTER MEASUREMENTS

Frequency OFFSET Measurement

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

Procedure:

1. Enter nominal frequency: {FREQUENCY|[DATA][Rad MHz dB]
2. Offset frequency display with sign: <:>
appears if offset >100 kHz or signal oo weak

3. Monitoring: Depress VDC key and adjust volume
Caution: The sound is disturbed with offset >10 kHz.

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

Measuring error with FM modulated signals:

iﬁ(ﬂifﬂiﬁéfﬁ Trod * clock time = 250 ms

Error =
'n'l.

Example: FM deviation 2.8 kHz, fmod 1 kHz

- 2800 _
Ervor = T 25 000 - 3.6 kHz
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Transmitter Frequency Measurement

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

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

Procedure:

Measurement at RF socket At RF DIRECT socket

Input Tevel range 0.1 mW...50 W Input level range 2...100 mV
[TX] or [AUTO] mode mode

Switch-on RF DIRECT socket

[TX_COUNT .

|
#

<:> indicates:

~~~~~~~~ = search

--341858 | previous frequency alternatively
with Tines = no signal found

2567783 | = frequency of the signal detected

J, '

Further measurements: Further measurements:
automatically on frequency by depressing [TX COUNT] only

changes and power 50 mW

or with power_ <50 mH by

depressing | TX_COUNT] onty

The measured frequency is now the reference frequency for the
folTowing 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.



Transmitter Power
Measurement at RF socket only

Select average or peak power indication by the TX key:

AVERAGE PEAK
O O
[:::::] indication in <:> in W

TX

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

PEAK: indication of envelope peak power

Frequency range 1...15 MHz

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

Correction
factor

1.5

1 15 2 3 & 5 6 8 10 1



Modulation Measurement

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

1. Select demodulation mode:
(A M) [W_KkHz dBu] for FM, display in &
or [4¥ Hz dBm] " AM, + ¢ ®

" |Rad MHz dB " gM, " o
2. 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 off: on FM and &M average of positive and negative
modulation, on AM measurement of the "true AM":

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

4. 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 is DC coupled and in order to avoid faulty evaluations
provided with a squelch.

]

o] % #C Bu37
BM |
Loud- )
speaker I
Demodu- J [

lator \—L— Squelch f——————a=1C MOD
——— i

SUSS  Y1 & £ ;C Bu36




Residual Modulation Measurement

True rms measurement of residual modulation.
Measuring bandwidth 30 Hz...16 kHz or CCITT-P53.

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

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

[FM AM sM] [W_KkHz dBu] for FM, indication in <&
l_%_ Hz dBm| n AM i " i}
I@ MHz dB ] EM [ n u

2. Test modulation indication by the AF voltmeter:
[MOD] [VOLT/AM] indication in <>

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

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

5. Demodulated signal: refer to page 3-14

Residual FM or 8M in Hz or mrad units

1. Transmitter unmodulated
2. Depress and [VOLT/AMP]| keys

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

0.141 mV 2 | Hz
0.707 mv 1 mrad

HY 11}

Wide Band FM Demodulator

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

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

EMF: 10 V peak at 50 kHz FM deviation
Source resistance 600 0



MODULATION GENERATOR
Qutput MOD GEN

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

Switch on and off —$

Fixed frequencies: —— % —~ [MODFREQ][+ J[-] ——= [FMAM &M|[DATA]{mV]

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

30 Hz ... 30 kHz: — # —= »  DpaTAl{uniT]. | n W
Vary: — - @ABEE-D

1 kHz: > ! W
Ext. generator: [GEN_EXT] = can not be set

: g : [GENT kHz | » [ON][27]1[FM AM 8M]|[DATA] fmV |

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

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

After setting SPECIAL 27 the level of a generator applied to the
EXT MOD input can also be set through the 1 kHz path. As a result
the 1 kHz modulation generator is switched off. An input of 1 V
peak at the EXT MOD input (600 0) is regired for correct level
setting by the keyboard.

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

The MOD GEN output is transformer coupled.
Source resistance <3 or 600 0. See specifications

Output Tevel display: [GEN] [VOLT/AMP]—= <&

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




Qutput MOD

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

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

Frequency response +0.3 dB from 10 Hz to 30 kHz

Maximum available EMF 5.6 V

Source resistance 600 0 unbalanced

EMF setting:

By setting FM as for receiver measurement, see page 3-8:

- kHz
2.8 V & 10 kHz FM or 3.57 -

Setting resolution:

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



AC/DC METER

{ ™y
I//////'Ac/nc &
: 2 "» : [

» 3 "
____'___‘__!.r.t__..i '__,__._.
1230 ¢ %

aig) OIS TORT SWAD ¢8REL VOLT/ANP
O O 0 o] O

N T R
FATER RHS - METER

QO nw O g O bt 0 0 -x

1.4 1 CJ L J L1

oy NG | AF inputs:

Input resistance
600 Q or 100 k&

HAK 250V

0
DC voltage /ﬂ ! E kr
measuring (::) T SYM Balanced or
. ]
input e +---—"L-~4 unbalanced
DC current (::) —4
measuring e I—
-input oh G

Meas. point =

AF inputs N y [VOLT/AMP) ([dBREL]) f- AF Voltmeter
socket ' |
MOD GEN LGEN| — ([CCITT|) —= [SINAD = SINAD-Meter
S N | Distorti

TX -Demod DISTORT] —————» m;ieg" on
VDC input VDC .. DC voltage

{ meter
ADC input & DC ammeter

l

Distortion Measurement 200 to 600 Hz

Connect the automatically tuned Notch Filter 248 076 to B
‘ _ uls and
switch on with entry [ON}[21]. Switch off:







SPECIALS

General

By means of the SPECIALs transceiver test routines and special
measurement modes can be called up. A1l SPECIALs are indicated
on the front panel with the corresponding code number.

(- ot QMoo sEns oo M0 sens L. BB SN 21(EXT AUDIO FILTER 34 (O)SELFCHECK, + NEXT
02 (O HOLD PEAK MOD NOICAT 1 120 SENS L msiwap 22 Aux DC INPUT LN f320
63 (") DUPL MOD METER 130)F CENTRBANDW 08 23{)PRINT MODE e 30
1 04 (OyHarMaN a1MSQUELCH t + 4 = F = 2aJTOLS wiN s aax o f24 ()
Yos(OsPuRe gg M2 mwr Y is{EMFCONTIN[YE —30 cB] 25( )PRE ATTEN .08 Jas(OouPLEX SPACE  ___ MHz
06 {)SELECTIVE POWER 16{IOUPLEX DESENS 26 (Y HOLD BMS RANGE 36(0) CHAN SPACE ULLT:
07{) ADJ CHANPWA __ ikHs 17 AUDIO PWR EXTINK, Mo 27 (C)EXT MOD LEVEL CONTA 37{T)FGCHAN | Mo o..uv- MHZ
08(J) Fi WIDEBAND eOnxFouows T trx 2 Ax 28 (DCONTROL KELAS |, & (O MEASUREMENT
| 03 (Owarr isect 2. Ne 19 RX =TX FAST 29(0) CHANR = BOC (RELAIS) (O remoTE

The special measurement modes can be called up and reset by ON

and OFF keys in conjunction with the code number. An LED indicates
that the selected function is called up. In the case of routines
the LED extinguishes when the routine is over.

Measuring Conditions

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

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

CONDIT valid conditions are shown in display @
e.q. {20 -%

20 = numerical value of condition, X = SPECIAL number

The second part of multisectional conditions, e.g. 24, 37, is
displayed after depressing any other random key. The condition
indicated can be replaced by entering new values stored from

now. After Total Reset (see page 3-2) all measuring conditions
are reset to the ex works status.

SPECIALs via IEEE 488 Bus

Bus commands corresponding t0 the front panel operations
are given 1in the following pages in parentheses.

IEEE 488 bus command = ( --—m-m=u- )

3-20
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01 Modulation Sensitivity

Procedure:

b © O

[_re_dn)

Enter nomiﬁa1 modulation Enter e&pexted value of

FM: X = 0.1...9.0 . modulation voltage.

Am: § = 01...99 X =0.1...3000 mV. The entry
8M: =

U.F...G.G must be repeated on AUTOTEST
: | '
{ TX CO 01 X KH MM X MY ON 01 M6 P6 )

%

RA

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: [EM AW em](XJ[mVI[ONI[CT] (MM X Mv ON 01 M6 P6)

Test configuration for high modulation sensitivity:

For measuring modulation sensitivity near 1 mV the level resolution
of the modulation generator (0.1 mV) may be to coarse.

The resolution can be improved by means of the test arrangement
below. When SPECIAL 01 is set, the 4040 measures the attenuation

of the arrangement and takes it into account automatically.
Caution: not effective for level setting without SPECIAL #1.

| samusn ¥ {- ' . Lo
[ Y

600 0 . l 7o microphon
5...78 input of the
transceiver

r
e v - .

Modulation generator  Socket
in the 4040 MOD GEN

Maximum AF Tevel of the arrangement: 30 mV
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Modulation Sensitivity with Subaudible Squelch

Measuring modulation sensitivity during simultaneous subaudio
tone modulation (e.g. 150 Hz).

t.
2.

Measure FM of the subaudible tone

CONDIT — Enter overall FM:
Overall FM = useful FM (fmod 1 kHz) + subaudible FM

Example: Useful FM = 3 kHz
Measured subaudible FM = 2.54 kHz
Enter: 3 + 2.54 = 5,54 kHz

. Switch in CCITT filter for separation of the useful frequency

from the subaudibie tone

. Enter expected modulation voltage for the 1 kHz signal

. [oN] [01]

The routine aligns for overall modulation, but due to the
separating efficiency of the CCITT filter, only the modulation
sensitivity of the 1 kHz signal is displayed.

Since the subaudible tone is not suppressed completely by the

CCITT filter, the modulation sensitivity indicated is 6 % too
high.
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L

02 Hold Peak Modulation Indication

Switch on measurement mode: [ON 02 ( ON 02 )
Switch off: [OFF}102/ ( OF 02 )

03 Duplex Modulation Meter
Measurement procedure:

Measure transmitter power and fregquency error with TX mode of
the 4040.

Set output signal for the receiver of the duplex transceiver in
RX mode of the 4040 and switch on the Duplex Modulation Meter:

—*'-<5> = modulation of the duplex transmitter ( ON 03 M5 P5 )
Switch off Duplex Modulation Meter: [OFF};03, ( OF 03 )

04 Transmitter Harmonics
Measuring ratio in dB between fundamental and selected harmonic
frequency of transmitter output signal.
Maximum harmonic frequency = 960 MHz
Transmitter unmodulated, 4040 tuned to fundamental frequency.

Procedure:

l
[OM[E4] (R — & = B ratio ( ON 04 n Mi P1 )
| @@@ : no reading
n =29
Order number of the harmonic.

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

Switch off: ( OF 04 )

3-23



05 Spurious Signais

T ———— -=— () dB carrier reference Tevel

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

_ No signals are registered at carrier
T offsets of #2 MHz. Width of gaps: 5 kHz

T

fstart fcarrier fstop

— search range —]

20.1 MHz

" Search time: appr. 2 s for establishing the reference value on

carrier frequency + appr. 9 s/MHz

Procedure:

1.

Enter measuring conditions:

[ConpIT] [05]) [X] [Rad MHz_dB] [X] [Rad_MHz dB] [X] [Rad MHz dB]
| | |

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

{ COO05XDBXMHXMH )

2. Set carrier frequency with keyboard or by carrier frequency

4. Switch off routine: (05! ( OF 05 )

measurement (see 3-12).

. [OM [85]=< Continuous readout of actual search

frequency
Result readout when spurious is found-4-<:> dB

<:><3><:> : 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 04.
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06 Selective Level Measurement

Measuring range and bandwidth: see data sheet
&

l
[FREQUENCY] [X] {Rad MHz dB] [ON][06]—— <@> = RF Tevel in dBm

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

( FR X MH ONO6 P4 )

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

Switch off level measurement mode:

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.

@

[CONDIT] {67] E“w kHz dB][ ON] i9_7|. @ = adjacent channel power in dBc
Set channe1 [:] <:><:><:> no reading

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

- = lower channel

i 0 . . -
( CO 07 X KH ON 07 + ) Reading in 2 e.g.: -25 kHz

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

08 Wide Band FM at Receiver Measurement Mode RX

Switch on: ( ON 08 )  Switch off: [OFF][08] ( OF 08 )

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

Input Tevel for maximum FM deviation at socket EXTMOD: 0.8 V neak
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09 Waiting Times

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

Entry:
l
[conp1T] [09] [x] [No.] [ON] [T ( CO 09 X NO ON 09 )
Waiting time in seconds
X =10.,1...9.9
Switch off waiting time: ( OF 09 )

11 S/N Sensitivity

Routine for measuring receiver sensitivity by the S/N method.

Test moduiation comes from the MOD 1 kHz generator, MOD VAR can
be switched in additionally as pilot tone.

1
[CompTT] (17] [X] (Red Mz 8] BN B — <&

: )
Signal tonoise ratiogﬁﬂ L possibly: {ON][42]{unit]

X =10...59 I ( ON 42 unit )
(CO 11 X DB ON 11 M4 P4 )

<:> = EMF for the preset éﬁﬁ ratio in pV. Other units through ON42 ,

12 SINAD Sensitivity

Like SPECIAL 11 with SINAD ratio as measuring condition.

SINAD = Signa1.+ Noisg + Digtortion
Noise + Distortion
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13 Bandwidth and Center Frequency Error

Measurement according to FTZ method:

The routine measures the EMF for 10 dB noise suppression. After
increasing this EMF by 6 dB the routine determines the corner
frequencies which give again 10 dB noise suppression. Then the
routine calibrates the bandwidth and center frequency error from
the corner frequencies.

Procedure;

b &

t |
(FREQUENCY] [X] [Rad MHz dB) [CONDIT] [13] (X] [Rad MHz_dB] [ON] [13] <D
| : | -

Nominal receiver dB EMF dincrease
frequency FTZ: X = 6

|
| i

( FR X MH CO 13 X DB ON 13 M1 P1 )

(M2 P2 )

Result <:> = bandwidth, <:> = center freguency error

14 Squelch Tevel
The routine ascertains the cut-in EMF at which the squelch clears
the AF path and the squelch hysteresis. Test modulation comes from

the MOD 1 kHz generator, MOD VAR can be switched in additionally as
pilot tone.

0
i
[CONDIT] &
N

cut-in EMF in V¥
or other unit through ON 42

Measuring delay required <:> = hysteresis in dB

for the squelch setting . o —
time in steps of 100 ms. possibly: (ON] [42] [unit]
X=0..9 % ( ON 42 unit )

( CO 14 X NO ON 14 M4 P4 )

If the cut-out EMF (bTocks the AF path) is desired instead of the
cut-in EMF the routine has to be calied up as follows:

V] (7] (o] (2]
ON 41 remaines set. Switching off by OFF 41. { OF 41 )

( ON 41 ON 14 M4 P4 )

The squelch of the receiver can be activated automatically by
means of the Control Interface (see 2-9).
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15 Interruption Free Level Range

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

Switch on:

-" <4> Digital dispiay = reference level ( ON 15 )
-—-<:> Meter reading = setting range

P
Set interruption free cutput level by knob RF LEVEL: (::)

or by keyboard entry: [AMPLITUDE] {X] [Rad MHz dB] ( AP X DB )

i
Setting range

X = -20.0 to +6.0 dB

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

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

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

Switch off interruption free level range: ( OF 15 )

16 Duplex Desensitisation and Duplex Filter Adjustment

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

<:> = Sensitivity

l
[RX]{0R] [11) — [CONDIT| [168]— switch on- [ON][16]-» <> = Desensitisation

transmitter in dB

( RX ON 11 CO 168 — switch on —ON 16 M6 P6 )
transmitter

Dupiex Filter Adjustment:
[CONDIT] [161]— switch on - --@ Analog reading
transmitter = transmitter power

4><§> Digital reading
= EMF at the receiver

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

Terminate AF output of the receiver with nominal load.
The 4040 calculates the AF power from the voltage measured and
the resistance value entered by keyboard.

Procedure:

&

|
[ConDIT] [17] ] [No.] [OR] [07] — <& = AF power in VmA or VA

toad resistor in 0
X =1...999

|

( CO 17 X NO ON 17 M6 P6 )

18 Frequency Transfer

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

Entry with simplex:

[ow] (8] — <&

( ON 18 )

= measured transmitter frequency. For all following TX and
RX measurements the transmitter frequency will be automatically

the reference frequency.

Entry with duplex:

s

i
[conptT] [35] [¥] [Rad_MHz dB][conDIT] [18] — D

Dupiex offset

in MHz. -
Usual values:

X = 4,6/9.8/10

|

non

[-]

Transmitter

( CO 35 X MH CO 35 + ON 18 M1 P1
Switch off operating mode:
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19 Fast RX/TX Switching Over

This operating mode provides fast switching~over from RX to TX
measurement mode of the 4040 for receipt call measurement if an
external Selective Call Coder/Decoder is used.

The RF output level of the 4040 is fixed to -60 dBm.
The switch-over of the 4040 caused by the output power of the
transceiver is performed in less than 10 ms,

Procedure:

1.

Set fregquencies separateley for RX and TX duplex transceivers

2. Select the [RX] mode { RX )
3. Feed the call to be transmitted into the EXTMOD socket and set
modulation
4. ( ON 19 )
5, Release the call. When the transmitter replies, the demodulated
transmitter signal will be available within <10 ms at the MOD
socket or at Bu37 (DC coupled) on the rear panel of the 4040
" 6. The 4040 has to be prepared by for each measurement
( ON 19 )
Transmitted call —®—T—OMD EXT
STABILOCK

Receipt call ——O MO0 4040

Receipt call, i) BUTT
DC coupled

Transmit Receipt
RF Ot -

Transceiver
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21 External AF Filter

Insertion of external AF filters into the AF path of the 4040.
For distortion measurements on frequencies other than 1 kHz or for
suppressing certain frequency ranges e.g. the subaudible range.

Connection conditions for filter: see page 2-6

Insert filter: ( ON 21)
By pass filter: ( OF 21 )

The 200 to 600 Hz Notchfilter 248 076 can be switched on by
setting SPECIAL 21 and DISTORT.

22 DC Measuring Inputs

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

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

Selection of input:

¢
[conp1T] [22] [X] [No.] [ON][Z2] — <&> = DC voltage measured

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

..... 3
5 i 15
6 iuun 2
7 eeinn 14 Ground: pins 1, 5, 18

( €O 22 X NO ON 22 M6 PG)
Switch off input: [OFF) ( OF 22 )
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23 Printout Mode
If on AUTOTEST only the print command is entered for

the particular measuring step (see p, 4-7), the result is printed
out with unit but without any further comment.

Further printout modes can be selected with SPECIAL 23:

[CONDIT] (23] [X] [Wo.] [N} [23] ( €O 23 X ON 23 )
l Printout:
X =0 Without comment, ---==-e--- all results
1 u o, memmeemeeeo if out of limit only
2 With result field no. PO , all results
3 I n n I wo, if out of 1imit 0n1y
4 With Text (see page 4-10) , all results
5 1 u B , if out of Timit Orﬂy
9 Program will stop at out of Timit

Entry of tolerances: see 3-33

If tolerances are exceeded, >>>> or <<<< is printed beside the
result. '
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24 Entering Tolerance Limits

Entry of tolerance Timits for the results =1...6 as a
criterion for the print out mode (see SPECIAL 23).

On AUTOTEST the tolerances must be entered separately for each
step.

Entry:
| I
[CONDIT] [24] [¥] [X] [UNIT] [X] [UNTT] [oN] [Z4]
|| I
<:>= type Lower Upper
of result Timit Timit

I

( CO24Y X unit X unit ON 24 )

The entry is independent of the set operating mode and valid for
the specified unit only. Tolerance comparision is not possible
if the sign changes. Tolerance entries can be made for the
following results:

Y | Result Unit by keyboard Unit via IEC bus
<:> Freguency offset| kHz { KH )
3| AF frequency kHz, Hz ( KH, HZ }.
& | Transm. power | W { Wu )
RF Jevel uV, mV, dBuV, dBm ( uv, Mv, DU, DM )
&> | Modulation KHz, %, rad ( KH, %u, RA )
&> | AF Tevel my, V (SINAD), dBREL ( MV, Vo, RL )
Distortion % ( %)
DC voltage my, V (SINAD) ( MV, Vu )
DC current mA (dBREL), A (VOLT/AMP) | ( MA, Au )
SINAD dB ( DB )
AF power mW (DISTORT), W ( m, Wo )

Double function

DISTORT SINAD

keys:

dBREL VOLT/AMP

m v

mA

A

3-33




25 RF Attenuator

With SPECIAL 25 allowance is made for the preattenuation of a
power attenuator pad (e.g. 4911) or of an RF probe by the power
meter and by the RF Tevel meter.

Allow for preattenuation:

|
(ConDIT]{25] [X] [Rad MHz_dB] [on] [25]

|

dB preattenuation
X=10.1...99.9

| (CO 25 X DB ON 25 )
Switch off allowance: [oFF] [25] ( OF 25 )

26 Autoranging off

In order to allow interruption free monitoring of the demodulated
signal at the MOD output and at Buté (rear panel) the autoranging
function of the AF Voltmeter can be switched off by SPECIAL 26.

Switch off autoranging: { ON 26 )
Overranging is indicated by --=-----
Switch on autoranging again: _ { OF 26 )

27 External Modulation Setability

Setting external modulation by knob MOD 1kHz or by keyboard
entry and remote control.
Input Tevel required: 1 V peak into 600 O (see 3-9)

Switch on setability: ( ON 27 )
Switch off setability: [OFE}[27] ( OF 27 )
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28...29 Control Interface

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

1.

16 relays with two-way contacts. When SPECIAL 28 is set three
of these relays are activated automatically depending on the
operating modes RX/TX, squelch on/off and upper/lower band,
The other relays can be called up separately.

Connection diagram: Bul9, page 2-9

2. 16 relays with on-off contacts. This relays can be called
up separately or can be used for BCD code output of channel
numbers according to SPECIAL 37.

Connection diagram: Bul8, page 2-8

Set relays:

NROIR

| | |
...E] (cox+Xx+ ... [D

+

relay no. see page 2-8, 2-9
set relay
reset relay

Cancelling of all relays set: [CONDIT][28][-]

Switch relays to the operative position: { ON 28 )
Non-operative position: ( OF 28 )
Output of channel number: _ ( ON 29 )
Reset output of channel number: ( OF 29 )
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31 Selfcheck
Start selfcheck routine: ( ON 31 )

Continue routine after error indication:

If no error is found , the frequency indication appears in dispiay'<i>
If a fault in the 4040 is determined, the unit number in which the
error occurs and the kind of error are indicated in<1>. The
designations used in the display for the interchangable units are
also printed on the rear panels of the units, e.g. U2 for the
Output Unit. If a repair is required it is important to report all
errors indicated by the selfcheck routine to the service
department,

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

Survey of possible fault indications: see next page
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Survey of possible faults:

Display <>

Fault in:

Faulty:

Err U 1.1

Power Supply 204 040

Supply voltages

Err U 2.1

Qutput Unit 230 040

Level control ALC

Err U 3.1

UHF Synthesis 213 040

Oscillator
Divider
Osc. + Div,

.2
.3
Err U 4.1

80 MHz Spectrum 224 040

Synchronization (Sync)
Spectrum oscilliator

Sync + Sp.0sc.

Thermostat

Thermost. + Sync

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

=

2
3
4
.5
.6
.7
trr U 5.1
2
3
4

Decade Synth., 210 040

10 Hz Decade

100 kHz Decade

10 Hz Dec. + 100 kHz Dec.

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

Unsync >0.5 sec at 0.45100 MHz

Err U 6.

IF Unit 229 040

Counter 10 Hz resolution
" 1 Hz ".

AM Demodulator

FM Demodulator

@M Demodulator/Deemphasis

5
1
.2
.3
4
.5
Err U 7.1 Mod Generator 208 040 | 1 kHz Generator Freguency
.2 u " Amplifier
.3 n " Level DAC
.3 n i Distortion
4 Variable Gen. Frequency
.5 i 1 Amplifier
.B I n Level DAC
.7 " " Distortion
.8 OQutput amplifier
Err U11.1 AF Detector 209 040 } RMS Detector
.2 Notchfilter
.3 CCITT filter
4 Pos. DC peak detector
.5 Neg. "
.6 RF level control 10+8 bit DAC
Err U13.1 Attenuator 226 040 | Att Rls! (Bu RF) <Att R1s8(20 dB)
.2 n RlsZ (20 dB) # u "
.4 n Rlsd n ;é n "
.B v Rls6 1] # I u
.7 n Ris7 { 8 dB) > « R1s5(16 dB)
or < » R1s3( 4 dB)
.9 n R1s5+3(16+4dB)# « R1s8(20 dB)
Err U14.1 RF Detector 229 043 | Zero drift
Err U16.1 Adjacent 229 042 | 1 MHz Oscillator/Adj.Ch.P.Meter
.2 Channel Power Meter 1 MHz Oscillator switch
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SELECTIVE CALL TEST

32 Selection of the Call System

&

I
[CONDIT] [32] [X] [No.) ( CO 32 X NO )
l

all system The ZVEI1 call system can also be selected
ZVET1 by using the "Basic Setting for Selective

ZVEI2 Call Test" (see 3-41).
CCIR

VDEW
EURO
NATEL

C
1
2
3
4
5
6

nm a mnn

9 User system

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

<ID <><> @@ <[2>Q> <2>®

[CONDIT] [32] (@] [Ne.) (2] IL_JlkHz1 IIXJIkHzI—rI-IEZI IDM

Tone no. ' LFrequency Repeat tone A1arm tone
Frequency Tone no. Entry "+" Entry "-"

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

(€O 329 NOPXKh—- 1 X KH UXKHTAXKH)
X (Ending of entry by character X)

Frequency allocations (Hz):

Tone no. ZVEI1 | ZVEI2 | CCIR | VDEW | EURO | NATEL | User
P 2400 | 2200 1981 | 2280 980 | 1633

1 1060 970 1124 370 903 631

2 1160 | 1060 1197 45() 833 697

3 1270 1 1160 1275 550 767 770

4 1400 | 1270 1358 675 707 852

5 1530 | 1400 1446 825 6562 941

b 1670 [ 1530 1540 | 1010 6071 | 1040

7 1830 | 1670 1640 | 1240 554 1 1209

8 2000 | 1830 1747 1 1520 511 1 1336

9 2200 | 2000 1860 | 1860 471 | 1477

10 U "+" | 2600 [2400 2110 1063 200

11 A "-" | 2800 | 2600 2400 1153 1 1805

U "+" = Repeat tone Rounded up or down according to 1 Hz
A "=" = Alarm tone frequency resolution of the AF generator
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33 Encoder
Select the Call System (see 3-38)

Enter call tones and call tone parameters:

& & & &

I ! ! |
[CONDTT] [(33] [X===-I[No.]-—1{X] [#&}——[X] [No}——{X][No ]
| | ! !

8 tones maximum, Freguency- Tone Pause
no. #...9 each offset duration duration
"+" = Repeat tone 0...#46.9% 10...999ms 0...99ms
"-" = Alarm tone ZVET: 70ms

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

( CO 33 X NO—r-X %u-r-X NO“T~X NO )
X ( Ending of entry by character X )

Entry of the repeat tone in first place only. The repeat tone is
sent automatically when a tone is entered twice in sequence.

Tone duration extension:
By entering [-] after one of the first four tones the duration of
this tone is extended by ten.

Releasing the tone sequence:

@ Release ( ON 33 )
[-] Release repeatedly
ReTease with +0.5 % increasing frequency offset
E wo -0.5 % " n "

| ¢ |
@ Indication of fregquency offset
i

and call system number

During ON 33 only the keys [+] [=] [-] can be activated. Depressing
any other key will interrupt the routine.

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

Set call tone deviation for receiver measurement:
[MOD_VAR] [FM_AM_aM] [value] [W KHz dBm| —s- Display in &

Set output level at socket MOD GEN :
[GEN_VAR] [FM_AM @] [value] [mV][MOD} s Display in &>
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34 Decoder
Select the Call System (see 3-38)

Enter the decoder parameters:

s &

| |
[ConpiT] [34] [X] &) —[X] {No.]
| |

Decoder Number of tones
bandwidth  to be recognized

0.1...9.9%

Set decoder to waiting position:

( CO 34 X %u NO )

( ON 34 )

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

Tones out of bandwidth are not recogni

zed

Tones which are shorter than 0.7 times of the tone duration set

through CONDIT 33 are not recoanized

At pause durations >200 ms after recei
decoding is interrupted
n_u

appears at tones not recognized

"A" appears for the alarm tone

ving the first tone the

"U" appears for the repeat tone in first place

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

(Calling key)

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

Relays 04 Call no. 1
—————""— 31} no. 2

——i—— (3Tl no. 3

Pin occupancy: 2-9
Setting of the relay: 3-35

During waiting position ON 34 alterations of the measured values

are not registrated.

End waiting position: by depressing any arbitrary key

Entry for indication of the call tone deviation:

[0 [02] — <&
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32 Receipt Call

Operation:

T. Select the call sytem number: CONDIT 32 ..., page 3-38
2. Set Encoder: CONDIT 33 ..., page 3-3%

3. Set Decoder: CONDIT 34 ..., page 3-40

4. Release a call: [RX]{ON][3Z] ( RX ON 32 Pi )

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

Basic Setting for Selective Call Testing

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.

The following basic parameters can be set by depressing the

key while the [RESET| key is held depressed (not possible by
IFEE488 bus control)}:

ZVETT

5 tones

70 ms tone duration

f ms pause duration

B % frequency offset
User system cancelled
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35 ... 37 Channel Number

Permits calling up channel frequencies by entering channel
numbers.,

The channeis can be numbered in ascending or in descending
order. For descending order (channel no. 1 = channel with
highest frequency) [ON] {44] ( ON 44 ) must be set in conjunc-
tin with SPECIAL 35 ... 37.

Enter channel pattern:

<D <>

| |
[ConpIT][35] [X] [Rad MHz dB][CONDIT|[36} [X] [W kHz dBul —

| |

Enter duplex offset. Enter channel
Not required on spacing
simplex.

¢ ¢
[conn1T] [37] [x] [No.] [x] [Rad MHz dB]

Enter Enter corresponding
channel no. channel fregquency in
X =0,..999 the Tower band

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

Calling up channel frequencies by the channel number:

0

|
[

Channel [————-+

number —

D ( FR X + NO MH )

nn

channel in upper band }h Entry not required
" * lower " with simplex

Change-over to frequency display: |[Rad MHz dB
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 3-35).
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43 S/N Measurement
When is set, the signal to noise ratio of the receiver

depending on the RF level applied to its input is measured and
displayed in <§> { not possible by IEEE488 bus control).
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[EEE 488 Bus

GENERAL DATA

The STABILOCK 4040 is upgraded to feature a GPIB interface by
means of the IEEE 488 Interface Option 236 040. The interface
fulfils all functions of the IEEE 488 and IEC 625 standards.
The 24-pin connector is located at the rear of the Unit (Bu20).

A1l the functions of the interface are handled by the Motorola module
M68488 in combination with pre-connected data drivers.
Available functions: AH1, SH1, L2, T2, SR1, RL1, DCT.

If the GPIB dis activated by the control processor, the REMOTE
display on the 4040 1ights up and all front panel control elements
are inoperable. The numerical and mode displays remain in operation.

The 4040 is operated with the IEEE 488 Bus by using 2-letter codes which
are extremely easy to learn since they are closely related to the

clear text used on the front panel of the 4040. The code letters

are underscored on the front panel.
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ADDRESS SWITCH

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

Address switch:

ghqwn: o
o —[eom] AR
A 2 — el ] {setting ex Works)
g— 4 — |wE]
R § — ‘B
| 16 — [»lel]
Send E01 —— | [ I€){ — Without EOI
Talk only —— {~N[1®}f~—— Talk and listen
CR —— {@LI8l| —— CR/LF as delimiter
i g
i e o
ON  OFF

The bus address set can be displayed in field <:> by entering

LON] [64] .

Example with address 22: [3.156 — — A22]

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

Switch off address display with FUNCTION or RESET key.

Further functions of the address switch:

Switch 6: printout with or without sending EOI

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

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

B
S8DES o w
et = 3 — ™ 5878901234567890«!23456789
<z 0
| -
28
588 |l a
— -
8 a BT EORA - o~ b | O rNOTWONO® - -V A
gk
O
—
o B
B o
X 0 g
hwm @An:uDEFGuT{JKLMNn:rQRSTﬁuVWXv;L[\}A
oy
<G
— 010.1..nUdIO101010101&010101010101010
—~
M od 00110011‘001100110011001.1.00..1.10“0.1.
L
4 =
——r
.,W ~
m .mné CO 00O rr » "0 000 T r =00 O00rrvr|Ir0COOO ~ — —
a-c|'s
U+ )
S
33
< O = OO0 000000 r " rrrrrrrr 00000000+ v v — o
Ve 000000000000000011111414....4114!1..111..1
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BUS COMMANDS FOR THE STABILOCK 4040

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

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

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

Retrieving frequency deviation measurement M5 P5

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

General Commands:

. s . Bus
Signification Command
Request to the STABILOCK 4040 to perform the MY
measurement., Display of the measured value in
field ¥ = 1...6. The execution of measurements
called up is confirmed by the MEASUREMENT lamp
in the SPECIAL field lighting up.

Retrieving measured values or existing settings PY
on 4040,

Request for cyclical measurements without MA
transfering the measured values to the

controiler,

End cyclical measurement. End sel call test Xu
Examination of the bit pattern test inputs P9
(see 2-8) and result presentation e.g.

b1.,C8_,0111000‘I\_bq-t,|

Transmitter and Receiver Measurements:

A survey of the bus commands for the STABILOCK 4040 corresponding
to the appropriate measuring tasks is given on pp. 5-5 and 5-6.

SPECIALs:

The buys commands for operating SPECIALS are given in the
description of front panel operation from page 3-20 on in
parentheses.
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Bus Commands for the STABILOCK 4040

4040 Settings and
Calling up Measuring Results

Bus Command

(v

= space)

Operating mode AUTO
(automatic RX/TX selection)

not via bus

Switch off generators

TRANSMITTER MEASUREMENT TX (1x for all following
transmitter measurements)

Transmitter output:

Average power Ay

Envelope peak power PK

Call up result M4 P4

Transmitter frequency:

Set nominal frequency FR DATA MH

Call up frequency offset M2 P2

Measure and call up

transmitter frequency M1 P1

Qutput of Modulation Generators:

Set freguency 30 Hz...30 kHz GR ON MF DATA KH or HZ
Set output level (mV) MM DATA MY

Switch on 1 kHz Generator GK ON
Set output level MM DATA MV

Switch on EXT MOD input GX ON
Set EXT MOD ON 27 MM DATA MV

OF, GK OF, GX OF

Modulation measurement:

FM MM KH or FM
AM MM %y " AM
M MM RA " PM
Positive modulation PO

Negative modulation NE

Average modulation PE

Call up result M5 P5
Measure and call up

modulation distortion MO DI M6 P6
Relative residual modulation:

Set useful reference modulation MO RL
Switch off modulation GR OF or GK OF
Call up residual modulation

(CCITT) CC ON M6 P6
Transmitter measurement

via RF DIRECT socket DR ON

Again via RF socket DR OF




4046 Settings and
Calling up Measuring Results

Bus Commands

RECEIVER MEASUREMENTS

RX

(1x for all following
receiver measurements)

Set freguency
Set freguency by the channel

FR

DATA MH

number (see SPECIAL 35...37) FR NO (+/-) MH
Set frequency offset FR +/- DATA KH
RF output level:
Set EMF in pV EM AP DATA UV
" n n mv t n 1] MV
1) " i1 dBuV n n 13 DU
Set into 50 O voltage in pv IN " Y
1] E 1 i H mv ] H] t MV
1 ] 1} 11 13 dBuV nn 13 13 DU
Set output power in dBm oo DM
Switch off output Tlevel LE OF
Switch on again LE ON
Call up set value P4
Modulation:
Set mod. frequency 30 Hz...30 kHz MR ON MF DATA KH or HZ
Set FM MM DATA KH
1] AM fl ) %U
1] §M 1 " RA
Switch on 1 kHz Mod. Generator MK ON
Set modulation as for 30 Hz...30 kHz
Switch on EXT MOD MX ON
Set EXT MOD ON 27 MM DATA KH, %uv or RA
Call up set value P5
Switch off Mod. Generators MR OF, MK OF, MX OF
AF Voltmeter: independent of RX/TX
Measure AF Tevel from receiver AC VA
" distortion AC DI
Measuremod. frequency response:
Reference level (fmod 1 kHz) AC VA RL

Relative measurement
Set SINAD display mode

MF
AC

DATA (mod. frequ.)} KH
SI

Set CCITT weighting CC ON, CC OF
Call up resuit M& P6
AF fregquency measurement M3 P3
DC Measurement:
DC voltage VD
DC current AD
Call up result M6 P6
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.Service Request

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

( ON 49 X )
X =1 SRQ at end of measurement
X =2 SRQ with selfcheck error message
X =3 SRQ if synthesizer not synchronous

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

Switching off the SRQ function:
( OF 49 )

Qutput Format
Output format of STABILOCK 4040 with IEEE 488 bus

String length: 24 characters + CR LF

Format:

Position

Ule s ]as el ols oo el swulrsw6] 1w 8] 19]20 21 22T 23 24 25 26]

10 spaces for Measured value o | Unit
perforation Right-justified @ Left-
Maximum 9 positions g { Justi-
Filling up with v fied
spaces, e.g.: o~
Vwuwuu uuvuwu vwvueuult 2 3. 259000lu viMH Z
VU U U Vvuuyu vy vy w uu uvuu u - 3y v MV o
UvuUuUuu vy uu vuliluvuu vu 17 027 u ullW v v
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Application Notes

- STABILOCK
4040
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RECEIVER MEASUREMENTS

Manually Measuring Sensitivity Based on the
Signal/Noise (S/N} Ratio Method  ~-------e--mmceacececaaaaaa- 6-4

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

S/N Routine  wesmescccccmmm e e o s 6-6

Manually Measuring Receiver Sensitivity Based

on the SINAD (SND/ND) Method — ==~====--cmcmmcmmcuceccccamnaa—a- 6-8
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Manually Measuring Squelch  ---------- e e LR PR 6-20
Automatically Measuring Squelch Parameter Us1ng

the Integral SQUELCH Routine  —=---=-ec-ccccicccccnanaronanax 6-22
Manually Measuring Receiver Frequency Response  ==-ee==a-=--- 6-24
Manually Measuring Receiver Signal/Noise Ratio

(HUM AND NQISE) w=w--ecacccccmcccconcusconaaccmnmomneanamanx 6~26
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Frequency Response and Distortion Factor ----=-cecceveccaa-- 6-42
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6-3



MANUALLY MEASURING SENSITIVITY BASED ON THE
SienaL/Noise (S/N) Ratio MeTHOD

Receiver sensitivity is the EMF of 4040 at the receiver input, which
produces a defined signal/noise ratio {S/N) with standard modulation
on the nominal freguency of the receiver at the AF receiver output.
Common signal/noise ratigs are:

© With FM/@M= 20 dB S/N, with AM = 10 dB S/N - which are normally measured
weighted (CCITTPS3 filter).

[[Ormme PO T T N i LY U T I v

(12355678 TZ3rsETaE= mHz - b SOy TR el 1 o ] %
G -

¥ \
7
: TX
~
Antenna H L R p—
jack ! AF
putput

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

Explanations

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

Set:

Nominal frequency
EMF 10 uv

standard modulation

!

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?

¥ Yes

Read off EMF.
EMF is sensitivity!

6~35

Are the cables ok?

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

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

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

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

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

VYoltmeter indicates "0 dB". The
AF voltage of the receiver {useful
signal) is thus the reference value
for the signal/noise ratio.

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

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

Check whether the receiver is still
adequately limiting - if not - re-
define reference.

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




AUTOMATICALLY MEASURING RECEIVER SENSITIVITY BASED ON THE
SIGNAL/NOISE RATIO METHOD USING THE S/N ROUTINE

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

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

With FM/@M= 20 dB S/N, with AM = 10 dB S/N - which are normally measured
weighted (CCITTPS3 filter).

T ® E=5a = STABLOCK &t °  w w~ | s

rE— — N (T ; : :
o 1| & :,SZ......_.’![. e AL LIS af
- s -

Y 4
i
: TX
-
Antenna q4L RX
jack 5 AF
output

Fig. 1:
Test Configuration for Receiver Measurements



"Step for Step" Test Seguence

Explanations

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

Set:

Nominal frequency
EMF 10 uv

Standard modulation

b

VYoltmeter to:
VOLT/AMP
~AC

r—q

Switch on SPECIAL 11

o§ (7] (1]

|

The displayed EMF
is the receiver
sensitivity for

n dB signal/noise
ratio

\

Alter the S/N value:

CoNDIT] [1] 3
Enter the S/N value,

B o

6-7

Are the cables ok?

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

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

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

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

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

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

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

For S/N values = 20 dB the desired

S/N value is entered with[CONDLT) [1](1].

The display is provided in the

display panel (frequency).
J30 0 - 1]

S/N value SPECIAL

in dB 11




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

Receiver sensitivity is the EMF of 4040 at the receiver input, which
produces a defined SINAD (SND/ND) ratio with standard modulation on
the nominal frequency of the receiver at the AF receiver output.

: . _
M1° B=5 o STABILOCK masim™™ @ w wm

'l'-Tc-- o

Oew

Groem = & [ il o -t )
12345678515 [1Z35k[Hz ||[He2=5" I
— Taw e immas _gs e b s

O .u
2 A , L 1
Bl (|| 385333 ¢ ||EE=ml{E
= * [ Qe .z ey

)

Y A
T
: X
~
i
Antenna L » ,
jack ! RA o
output

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

Explanations

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

Set:

Nominal frequency
EMF 10 v

standard modulation

!

Voltmeter to:
VYOLT/AMP
~AC

y

Yoltmeter to
SINAD

Reduce EMF until the
voltmeter indicates
the desired SINAD

ratio
g

Read off EMF.
EMF = sensitivity

6-9

Are the cables ok?

Ensure short RF connections, cable
attenuation falsifies your measuring
resuylts - use double screened (dense)
RF cables!

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

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

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

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

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

Common SINAD ratios are:

20 dB or 12 dB.

Please use the analog display of the
voltmeter.

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




AUTOMATICALLY MEASURING RECEIVER SENSITIVITY BASED ON
THE SINAD Metrop Usineg SINAD ROUTINES

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

Qivma

' 2_3& 67 —i123k ]HZ
_”'O 38558865 ||

Y A
]
: T4
o
Antenna I—‘-L-: RY [
jack i AF
output

Fig. 1:
Test Configuration for Receiver Measurements




"Step for Step" Test Sequence

Explanations

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

¢

Set:
Nominal frequency
EMF 10 pv

standard modulation

{

Voltmeter to:
VOLT/AMP
| ~AC

’d
Switch on

SPECIAL 12:
minlB
i

The EMF indicated is

the receiver sensit-
ivity for n dB SINAD

ratjo
1

"I Alter the SINAD

ratio:

CONBIT:
Enter the SINAD
ratio you desire,

B

Are the cables ok?

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

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

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

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

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

Special 12 is the routine for automat-
ically measuring receiver sensitivity
based on the SINAD method.

If no SINAD value is entered, the
routine operates with a SINAD
ratio of 12 dB. This SINAD ratio
can be altered.

With a SINAD ratio = 12 dB, the
desired SINAD value is entered with

ICONDIT] [1](2]. This Display is prowided

in_the display panel (frequency)
[20 - 12

SINAD- SPECIAL

Ratio 12

20 dB




MANUALLY MeasurRING THE SieNAL/Noise RaTio or SINAD
RATIO WITH SPeECIFIED EMF

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

Oruam

=~ o1l e
12345678|(=1=] [1.23LkjHz

———— e ——— |} imm ®

u ...... s oam ||
- 00000000 e
| ===t T —r

|
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Antenna l"'_L; R O—
jack i AF
output

Fig. 1.:

Test Configuration for Receiver Measurements
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Explanations

"Step for Step" Test Sequence
Connect radio tele-
phony set and 4040

as shown in Fig. 1.

Mode RX or AUTO £

i

Nominal frequency
set EMF

standard moduiation

/
VYoltmeter to
VOLT/AMP
~AC

{

Voltmeter to
SINAD

read off
SINAD ratio

Voltmeter to

-dB REL

display O dB
1

]

Switch off
modulation.
Yoltmeter
indicates $/N

|

Rea& off S/N

Are the cables ok?

Ensure short RF connections, cable
attenuation falsifies your test result -
use double screened {dense) RF

cables.

Set specified EMF (e.g.2 uv, 20 u¥ 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

The SINAD ratio indicated on the volt-
meter is the measuring result sought.
Use the analog display of the voltmeter

The S/N ratio reading is the one sought
at the specified EMF




MANUALLY MEASURING RECEIVER BANDWIDTH AND
Rece1verR CENTRE FReEQUENCY OFFSET,

The receiver bandwidth is the total of the amounts of the positive and
negative frequency detuning of the 4040 related to the nominal frequency
of the receiver which, after an increase in EMF of +6 dB, produce the
same AF level at the receiver output as existed before increasing the

EMF to the nominal frequency.

B = |Af1]| + [Af2]

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

the frequency detuning.

Attengation

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

Explanations

Connect radio tele-
phony set and 4040

as shown in Fig. 1.
Mode RX or AUTO

\

Nominal frequency
EMF OFF
modulation off

Voltmeter to
VOLT/AMP
CCITT filter

~AC
{

Yoltmeter to dB REL.
EMF ON and increase
until voltmeter to
-10 dB

EMF +6 dB

[avpL] [+] (6] [dB]

g

Alter frequency in
positive direction
until voltmeter to

= NOte
A1

-10 d8
Y

Alter frequency in
negative direction
until voltmeter to
-10 dB

e Note
AF2

]

Bandwidth
B =|Af1 |+

{

|AF2]

Centre

frequency

= nominal

frequency

+ [AF]|-|Af2]
=t

Are the cables ok?

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

Set unmodulated 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.

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

Increase EMF by +6 dB (for 6 dB band-
width), voltmeter shows &2 -16 dB.

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

Alter 4040 frequency in negative
direction until voltmeter again
indicates -10 dB. This frequency
offset is Af2 - note value.

Bandwidth and centre frequency are
calculated from jAf1| and |Af2].

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

|[Af]|-|AF2]
e




AUTOMATICALLY MEASURING RECEIVER BANDWIDTH AND RECEIVER
CenTRE FrEQUENCY OFrFseT Using THeE SPECIAL 13 ROUTINE

The receiver bandwidth is the total of the amounts of the positive and
negative frequency detuning of the 4040 related to the nominal frequency
of the receiver which, after an increase in EMF of +6 dB, produce the
same AF level at the receiver output as existed before increasing the
EMF to the nominal frequency. B = [Af1] + |Af2]

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

the frequency detuning. Centre frequency offset = Qfl-%—éfg

Attenuationéd

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

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

Explanations

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

Set
nominal frequency

|

CCITT filter?

—

{

Switch on
SPECIAL 13
fon] (1] [3]

{

Results of
measurement: i
Centre frequency
offset in display
panel Af

4
Bandwidth in

frequency display
panel

:

Alter bandwidth
dB value:

[conniT) [13](x] [dB]

‘X =0.1...60 dB

Are the cables ok?

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

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

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

SPECIAL 13 is the routine for
automatically measuring receiver
bandwidth and centre frequency
of fset. Without entering a

dB value for the 6 dB bandwidth.
This value can be altered.




ManuaLLY MeEasurRiNGg MODULATION ACCEPTANCE BANDWIDTH

The MODULATION ACCEPTANCE BANDWIDTH of a receiver is the frequency deviation
at an EMF of 6 dB above receiver sensitivity which produces the same SINAD
ratio at the receiver output as the standard mcdulation with the EMF of the

receiver sensitivity.
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Fig. 1. ,
Test Configuration for Receiver Measurements



"Step for Step” Test Seqglience

Explanations

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

¥

Set nominal
frequency
EMF 1 mV
Standard modulation

|

Yoltmeter to
VOLT/AMP
~AC

{

VYoltmeter to
SINAD.

Reduce EMF until
12 dB SINAD is
reached.

1

EMF +6 dB

[apL] [+] [6] [dB]

¥

Increase
modulation
until 12 dB
SINAD is
reached.

!

Read off the
frequency
~deviation

Are the cables ok?

Ensure short RF connections, cable
attenuation falsifies your test
result - use double screened
{dense} RF cables.

Set EMF to 1 mV, set standard
modulation, e.q.

modulation frequency 1 kHz,
frequency deviation 3 kHz.

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

indicates a SINAD ratio
of 12 dB. Use the analog
display.

ﬁiguce the EMF until voltmeter

Increase the EMF by 6 dB
SINAD display ~18 dB &>

The frequency deviation is the
MODULATION ACCEPTANCE BANDWIDTH,
e.g. 5 kHz. The bandwidth must

be » than the nominal deviation

in the particular channel pattern.




MaNUALLY MEASURING SQuUELCH

Squelch Tevel:
EMFI
EMFO

N

Hysteresis:

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

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

AF path -»-hysteres15aﬂ
i
in———~>-

v
off — +—%

; —

EMFO EMFI

9 . i A M

¢ B2 e STABILOCK smzis =

Crew -

e e s
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20000GCG0CO0

-

‘ o 11 iR
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s

T (ORI At
" o ST 110 b . i

ra

Antenna
jack

Fig. 1.:

output

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

Explanations

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

5

Set:

Nominal frequency
EMF 10uv

Standard modulation

\

Yoltmeter to:
VOLT/AMP

~AC

Set volume

control
!

Increase EMF
from 0 uV until
modulation is
audible in
speaker, ON 15

{

Reduce EMF
until
modulation is
inaudible.

Note
—™ EMFQ

Increase EMF until
modulation is
audible in speaker

Note
EMFI

Calculate
squelch hysteresis

6-21

Are the cables ok?

Ensure short RF connections, cable
attenuation falsifies your test
result - use double screened

{dense) RF cables.

Switch on interruption free

range

EMF

Read EMFO from the analog
display

Read EMFI from the analog
display

Hysteresis in uV = EMFI-EMFO
Hysteresis in dB = 20 1g EMET




AUTOMATICALLY MEASURING SquUELCH PARAMETERS USING

tHE InTEGRAL SQUELCH RouTinE

Squeich level:
EMFI
EMFO

Hysteresis:

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

-&-hysteresiS4ﬂ

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

AF path
A
in - — =~
¥
off ——=
}
EMFO
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"Step for Step" Test Sequence Explanations

Connect radio tele- Are the cables ok?

phony set and 4040 Ensure short RF connections, cable

as shown in Fig. 1. attenuation falsifies your test

Mode RX or AUTO result - use double screened
(dense) RF cables.

{

Set
nominal frequency
i

7 SPECIAL 14 is the routine for
automatically measuring the
Read off EMFI <:> squelch parameters.
Read off hysteresis
in dB
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MANUALLY MEASURING RECEIVER FREQUENCY RESPONSE

The receiver AF frequency response is the change in the AF output Tevel
of the receiver dependent on the modulation frequency of the input signal.
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"Step for Step" Test Sequence Explanations

Simple and Convenient Using the
dB REL Function of the Voltmeter

Connect radio tele- * lAre the cables ok?

phony set and 4040 Ensure short RF connections, cable
as shown in Fig. 1. attenuation falsifies your test
Mode RX or AUTO result - use double screened

{dense) RF cables.

|

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

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

|
Voltmeter to The AF output voltage with fMOD
dB REL 1 kHz is the reference value
Alter the modul- If special test frequencies are
ation frequency specified, use these. Compare
from 0.3...6 kHz the frequency response with your
and read off the specifications.

frequency response
on the voltmeter
in dB.
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MANUALLY MEAsuRING ReceEiver S1eNAL/NOISE RATIO
(HUM AND NOISE)

The signal/noise ratio is the ratio in dB between the AF level of the
signal with standard modulation and the unmodulated signal at the

receiver output with the same EMF.

4
' ? Useful signal
Signal-te-noise ratio weighted or unweighted

Noise, residual modulation
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Fig. 1.
Test Configuration for Receiver Measurements
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"Step for Step" Test Seguence

Explanations

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

1

Nominal freguency
EMF 30 dBuv
Standard modulation

{

Voltmeter to:
VOLT/AMP
~AC

!

Voltmeter to:
dB REL
Switch off
modulation

|

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

6-27

Are the cables ok?

Ensure short RF connections, table
attenuation falsifies your measuring
results - use double screened (dense}
RF cabies.

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

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

Set volume control of receiver to
specified output voltage.

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

Switch off the modulation.




MANUALLY MeasurinGg Receiver AF OuTput anD
DisTORTION FACTOR

The AF output of a receiver is generally measured at a load resistance of
5§ Q (speaker jack) or 200 Q (headphone jack). The distortion factor
applies to the nominal output specified by the manufacturer and for
standard deviation (70 % of peak deviation).
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Fig. 1.:
Test Configuration for Receiver Measurements
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"Step for Step" Test Sequence

Explanations

phony set

Connect radio tele-

as shown in Fig. 1.
Mode RX or AUTO

and 4040

|

EMF T mV

Nominal frequency

Standard modulation

!

Terminate
output.

control.

Adjust volume

AF

{

Voltmeter
VOLT/AMP

~AC, 100

to:

ko

y

A

(——————

—— [N} [ [

1

1

Read off AF
output on volt-
meter.

¥

Voltmeter to:

DISTORT

|

Read off
distortion

factor on volt-
meter.

6-29

Are the cables ok?

Ensure short RF connections, cable
attenuation falsifies your
measuring results - use double
screened (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.

Voltmeter is prepared for output/
distortion factor measurement.

Is the CCITT filter required?
Switch on the CCITT filter.

SPECIAL 17 is the mode for

measuring AF output; the load
resistance value must first be
entered. The value entered

remains stored until it _is
overwritten, i.e. the
step is not required until a
different resistance value is entered.




MaNUALLY MEASURING LIMITER CHARACTERISTICS

The limiter characteristics state to what extent the AF output level of
.the receiver alters when its input signal level is altered by a certain
value (e.g. from +6 to +100 dBuV). Set value <3 dB. The input

* signal has standard modulation.
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Fig. 1.

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

Explanations

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

|

Nominal frequency
EMF 2 uV (+6 dBpV)
Standard modulation

1

Voltmeter to:
VOLT/AMP
~AC

!

Voltmeter to
dB REL

Y

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

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

Set measuring conditions, initial

EMF in 1ine with your specifications
e.g. +6 dBuV = 2 uV with standard
modulation e.g. fMOD 1 kHz, frequency
deviation 2.8 kHz.

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

Measuring weighted? Switch on
CCITT.

Operate voltmeter as relative
level meter.

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

and maximum value.




AUTOMATICALLY MEASURING REDUCTION IN RECEIVER SENSITIVITY
WITH DUPLEX MoDE

The reduction in sensitivity is the difference of the EMF, with or without
transmitters switched on.
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Test Configuration for Receiver Measurements
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"Step for Step” Test Sequence

Explanations

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

y

Sensitivity meas-
urement:
S/N or SINAD

frosnsaue S
|

Switch on
transmitter

with Contr.
Interface

—

¥
— o8] {11 (8]

{

Read off reduction
in sensitivity on
voltmeter > in dB
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Are the cables ok?

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

Measure receiver sensitivity $/N
or SINAD., Refer to pp. 6-2 and
6-4

When using the RX/TX relay in the
control interface, it is not
necessary to switch on the
transmitter manually; the trans-
mitter is automatically switched

on after 1 [e].




MEASURING TRANSMITTER QUTPUT

The nominal output is the output of the unmodulated transmitter signal.

A power attenuator (4911) must be connected in front of the STABILOCK
4040 for outputs >50 W. In this case, it is poss1b1e to achieve a
display of the correct output without conversion by entering the

preattenuation.
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Fig. 2.:

Test Configuration for Transmitter Measurements



"Step for Step" Test Sequence

- Explanations

Connect radiotele-
phony set and 4040
as shown in Fig. 2.
Mode TX or AUTO

A

e 1

Switch on the
unmodulated
transmitter.

1

Read off

‘transmitter

output,

With pre-
attenuation

]

ion

N L
[cono1T! (2] (8]

Enter preattenuat-|

N

&..-.___..

ON]|
Read !ﬂ@:utput
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All transmitter measurements are
performed in the TX or AUTO mode.
In the AUTO mode the 4040 autom-
atically switches from the RX mode
to TX when the transmitter output
is Y50 mW. Ensure short RF
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.
4311 for outputs up to 250 W.

Transmitter output is displayed
in Watts.

Enter the attenuation level of your
power attenuator:

E.g. 10 dB. )
This value remains stored until it

is overwritten, i.e. the measuring
sequence step is

not performed until the preattenuation
level is altered.




MEASURING TRANSMITTER FREQUENCY AND OFFSET oF TRANSMITTER

FREQUENCY TO SET FREQUENCY

Due to the measuring principle (selective counter), delay lags ~3 sec
may occur with the initial measurement, ~0.3 sec with subsequent

measurements for frequency spacings <10 MHz.

——] Af = Qffset to

set frequency

= f

X nominal actual
. Offset measurement

Frequency measurement

T

T © LSy ae STABILOCK Smemim™ =

~
LT

T 30 | AR |
(Tz3mie |

s
o
soccoo |[Ng

A
l .
TX N
——{:“J-1*V* Transmitter
Antenna | RY key
jack l

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

Explanations

Connect radiotele-
phony set and 4040
as shown in Fig. 2
Mode TX or AUTO

Switch on the
transmitter

Enter the nominal
frequency

i

¥

Switch on trans-
mitter

| Switch on
counter

L

!

Read off the
of fset. <2>

Read off the

—~ -— ftransmitter

frequency. <:>

A1l transmitter measurements are
performed in the TX or AUTO mode.
In the AUTO mode the 4040 autom-
atically switches from the RX mode
to TX when the transmitter output
is >50 mW.

e.g. 150.610 MHz

Display [-9.999] to [£9.999] KHz

resoiution 1 Hz

[<99.99] to {+99.99| kHz
resolution 10 Hz

if
>100 kHz or level too low

Display counter running
150.611.25 frequency measured
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MANUALLY MEASURING MODULATION SENSITIVITY
ofF TRANSMITTER

We distinguish between two methods:

1. We are seeking the modulation voltage which produces a desired

modulation intensity (frequency deviation, phase deviation,

modulation level). This modulation voltage is the modulation
sensitivity.

. We measure the modulation intensity produced by a defined
modulation voltage.

@ g wo STABLOCK mmme™ @

T -~

' S 1 == .2 I::o"s::'.‘.....;.. o
[Z3E5ETaietel (TZ3LkHe |

[T

EWEIS g | s
- RN ] o -
= — oo S

2 2

T [l ] [

P - - + . 'Vl
> . -
ey |y e

]
TX N\ ‘
E‘r! Transmitter
Antenna i b key
jack

Fig. 2.:

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

Explanations

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

!

Set transmitter

frequency

!

Set type of

demodulation

{

Voltmeter to:
VOLT/AMP

GEN

%_..,____.

Adjust level
of modulation
generator

until nominal
modulation is
reached.

g

Read off AF
level on volit-

meter = modul-
ation sensitivity

¥

Adjust level of
modulation
generator to set

value.
1

Method
1

Read off modulation
intensity.
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Ensure short RF/AF connections.
In the AUTO mode the 4040 automat-
ically switches to transmitter
measurement at outputs >50 mW.

Set the transmitter frequency on
the STABILOCK 4040,

Set the type of demodulation,
[ FM_AM_dM] [kHz] for FM.

e.g.

The voltmeter measures the

terminal voltage of the modulation
generator. Switch on the correct
internal resistor: Ri = 3 { or 600

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 voltage corresponds to the
modulation sensitivity e.g. 4 mV
for 2.8 kHz deviation.

Set the desired modulation voltage.
Displayed on voltmeter.

Read off the corresponding
modulation intensity on the modul-
ation meter.




MEASURING MoODULATION SENSITIVITY WITH MoDULATION
SENSITIVITY ROUTINE

Measuring method: The modulation voltage is automatically altered
until the modulation intensity (deviation or modulation level) defined

previously is reached.

)

e C)

-y

| ya |
e s smmmcx P S £ illin:
. Z yrd )
G l gr-..- -8:: ::- .8.. ofn-q- .... D
i 2_3& 67 ["<='_'[°:I r?___TFIHZ . T D 2o et " G e N
:8:.---"'--'“ g'- it G e Qs sy -
”'O 53505804 ,g*“aml_o-"" nz B iR
il L o . - S "8 ﬂ"'
(o] ]
- =] Q
- GH
EYRMALIEACE

T N
-~ Transmitter
Antenna | X key
jack |

Fig. 2.:

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

Explanations

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

|

Set transmitter
frequency

......-.....-....—..........-......-——._l

o0 W ]

Enter set modul-

at1on a.,
B [

el — —— iy ]

Enter expected
modulation

voltage, e.qg.

4 mV ‘
[FM_AM__av] [4] [mV]

'

(o] (0] (11

Read off
modulation voltage
on voltmeter

6-41

Ensure short RF/AF connections.

In the AUTO mode the 4040 automat-
ically switches to transmitter
measurement at outputs >50 mi.

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 unti] it is overwritten, i.e.
[CONDIT}{0] [T] step is not performed
until a different set modulation

is entered.




MANUALLY MEASURING TRANSMITTER MoDULATION FREQUENCY RESPONSE
AND DISTORTION FACTOR

4,0,
Dev. .
(kHz)
2,04
Dev. 4
(kHZ} P Y Sy EFEYIEEVNEN] :I:;"I‘E IR EEENINNETETN
28 W—rrr—rbvv"—l% 1.9‘— .
-3dB} -hS 48 | -3de
| |
: } Cutmoff
! : value for 0s5
"1_____‘?_ ________ ; dev. hm'itmg__
Opyiesbe 50 27%0 Vo] (i) e 0.3
M (FTZ)
| e
e = w STAamn gmme s @
Q) b
m— _Hz
Ezmmr (|| e2s2887F
TA ERN
f:'I-l’ Transmitter
Antenna [ RX key
jack |
Fig. 2.:

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

Explanations

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

!

Set transmitter
frequency. Volt-
meter to:
VOLT/AMP

MOD

{

Modulate
transmitter
with f 1 kHz
and specified
modulation
intensity.

o

L]

Vo]tmeter'to:
dB REL
Display: 0 dB

g

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

¥

Yoltmeter to:
DISTORT

Read off distort-
ion factor on
vaoltmeter.

Frequency
response

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

Set the frequency of the transmitter
on STABILOCK 4040; switch the

' voltmeter to the output of the 4040

modulation meter (DEMOD).

Modulate the transmitter with the
specified test modulation e.g.
fMOD 1 kHz, deviation 20 % of
peak deviation - test modulation
is indicated by modulation meter <:> .

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

Vary the modulation frequency
as stated in your specifications
(fixed frequencies or variable
frequency modulation generator).

Voltmeter <:> shows you the
transmitter distortion factor

at the specified test modulation
when the DISTORT button is
pressed.




MANUALLY MEASURING TRANSMITTER SIGNAL/NoOISE
RaT10 AND REsIiDuAL MODULATION

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

£o the noise level without modulation. It is expressed in dB, e.g.

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

? Useful signal

Signal-to-noise ratio

Noise, residual medutation

etc.
o= T
T - 77"
T @ Co=] we STABILOCK iomumsron esr e (€] " e // N
(T = o[ TN F (et X o S e el o 7
1236567 8ers) (234k]Hz | [m—---—‘ i - AT /

TN
Q490

Q
Qa
Lo
el
[+]

gzef-O|

(]

|
-\\_‘—;/ﬁil ¥

PYRAEIER

T =N
= Transmitter
Antenna 1 RX key
jack I

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

Sequence

Explanations

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

i

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

Voltmeter fo:
VOLT/AMP
M0D

|

Voltmeter to:
dB REL
Display: O dB

{

Switch off
modulation.

Read off S/N
ratio on volt-
meter » €.9.
1-42.2 d
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Ensure short RF/AF connections.

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

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.




ManuaLLY MEASURING TRANSMITTER MoDULATION LIMITER

Frequency deviation

4 kHz 100 %

2,8 kHz 70 % ’//”—

Example according
to CEPT for 20 kHz
channel pattern

== AF Tevel
= 20 dB —

: |
ey — Gy [ esc—————
1 © we STABILOCK o™ ™ 2w we -
(e = o[ == % “’ﬁ::_:rFEE‘ﬂz.ﬁﬂ::",:ar:a" .
[ZILrersietey (LT3ikhe | BEESSE 18 s et ,E
ETTsr () || 38858806 -
Q 2
)
/-m (5] Am &
I et S | | o=
Sy W | 1A ke ||
em R E L L LRy - et O
~3 0O N e e e S e [ S

|
N
::_J-lﬁﬁ, Transmitter
Antenna I RY key
jack |

Fig. 2.:

Test Configuration for Transmitter Measurements

6-46



"Step for Step" Test Sequence

Explanations

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

!

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

test modulation.

Increase level
of modulation
[ generator by

+20 dB.
{

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

The transmitter modulation is
digplayed on the moduiation meter
. Test modulation for 20 kHz
channel spacing e.g. fMOD 1 kHz,
frequency dev. 2.8 kHz (2 70 % of
permissible maximum deviation).

Qutput 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. 4 kHz
at 20 kHz channel spacing.




MANUALLY MEASURING MopuraTtion on DUPLEX SeTs

£2
X = Rx_|
RX b -—=—{ X

¢ f1

! f1 It fz —
1 ]
Lower band Upper band

The DUPLEX meter option enhances test convenience since the DUPLEX meter
is automatically tuned to the transmitter. The STABILOCK 4040 can thus
remain set on the receiver frequency when the measuring mode is switched
over from RX to TX.

— — , o
T ® = ¢ STABILOCK smim™™ @ w wm / ‘

Hot* oy [ R

o= o\ =& /lFSE'.::..:: O v ranre o famreis /N
. 2

2w N
[Fitter Transmi tter
Antenna | oz RX key
jack

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

Explanations

DUPLEX
eter

Connection as
shown in Fig.
Mode T¥ or AUTQ

2.

y

mitter with
specified AF
Tevel.

Modulate trans-

Set '
transmitter

[
- (ation {AM, FM, OM).

| frequency. Set
type of demodul-

Y

Read off modul-
[ation intensity
on modulation
meter

[on] [o] [3]
Set type of de-
moduiation

FM.or M

!

Read off modulation
intensity on modul-
ation meter é
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Ensure short RF/AF connections.
In the AUTO mode the 4040 automat-
ically switches to transmitter
measurement at outputs >50 mW.

Modulate transmitter with the
specified AF level e.g. 4 mV at
fM00 1 kHz.

Set the transmitter frequency on
STABILOCK 4040, note the DUPLEX
offset - upper band/lower band
position.

Read off modulation intensity on
modulation meter, compare with

your specifications, e.g. frequency
deviation 2.8 kHz.

tunes to the transmitter; the 4040
can thus remain on the RX frequency.
You do not need to pay attention to
the DUPLEX offset and to the upper
band/lower band position.

The DUPLEX meter shows you the
modulation intensity of the
transmitter.




MANUALLY MEASURING THE RATIO OF INCOMING/QOUTGOING
MODULATION WITH RELAY STATIONS

@ EEE;«M-sxAmuxx T 2 e s >

O

m— EREINI

_ Ste(O) || sssa38ss

Fig. 3.:
Test Configuration



"Step for Step" Test Sequence

Explanations

Connections as
shown in Fig. 3.
_RX mode

{

STABILOCK 4040 to
RX frequency with
standard modul-~
ation and standard
EMF,

If necessary,
check the AF level

of the RX wijth
voltmeter <5> .

¢

Transmitter on
(o] (9] (3]
Select type of
demodulation.

!

Modulation
meter shows

outgoing deviation.
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Set the STABILOCK 4040 to the
receiver freguency:

With standard modulation e.g.
fMOD 1 kHz, frequency deviation
2.8 kHz, with standard EMF e.qg.
10 uv indicates incoming
deviation.

Check the AF transfer level to

the transmitter and set the
correction value on the radiotele-
phony set, if necessary.

Switch on the transmitter,

switch on the - :
DUPLEX meter and select the right
type of demodulation: FM or &i.

1s the outgoing deviation correct?
If not correct on radiotelephony
set.

—= (& = incoming FM
— @ = Qutgoing FM




ilEASURING TRANSMITTER HARMONICS AND SPURIOUS

P I I i P4
Harmonics Spurious
AR spacing spacing
X
A
_ , o f - - o= f .
Harmonics (remote from carrier) Nonharmonic spurious (clese 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. /////

. /
!
T(® &= o STABILOCK emaus™ ™ @/ -
(O == & 1f =% I:', .'§:: TAe e
FENEL

!
TX N\
E:'j‘? Transmitter
Antenna i X key
jack I

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

Explanations

Harmonics

Connections as
shown in Fig. 4.

1

Set transmitter
frequency.

 Switch on trans-
mitter unmodul-
ated.

|

harmonics, e.g.
3rd harmonic

7‘“@@

Set to the desired

!

- Lea{éﬂ spacing:

Harmonic display:

;

Spurious
esponses

Enter threshold for spurious
measurement in dB relative to
carrier and search range:

— [conDIT](05] [X] [Rad MHz dB]

Rad MHz dB| (fstart)

Rad MHz dB| (fstop)

4

|
[on] (0] [5!
The sweep continues
until a spurious is
found.
Display of spurious

frequency:

Display of spurious
spacing:

Continue with:
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Ensure short RF connections,
switch STABILOCK 4040 to TX
mode (transmitter measurement).

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

Special 04 is the routine for
automatically measuring harmonics
spacing.

Typical display:
Number of harmonic

d8 <B> Harmonics spacing

to carrier frequency

SPECIAL 05 is the routine for
automatically measuring nonharmonic
spurious, The search range and
measuring threshold are set with
h] [5]. They remain stored
until th?f]are overwritten, i.e. the

CONDIT step is not performed

until the test conditions are altered.

Typical display:
150.612.05] <>
-45.3 dB <:> spurious spacing

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

[===-1

1]

spurious frequency

=D




MEASURING TRANSMITTER ADJACENT CHANNEL QuTPuT

This measurement is only possible with the adjacent channel power meter

option.
Channel  Channel
1A spacing I spacing .
0 dB =+
—+ i I !
N ' AC = adjacent channel
-+ , ’ , ACP = adjacent channel power
4 ACP ACP
T ; Transm. ,
T signal
-t ! I -
Lower Transm. Upper

AC ehannel AC

e e suan.nuc i

G e
lﬂlﬁlliﬂllll! IIIIIIHz
"O 35508504

./m, g.y' /i‘i ‘w
S M e 2T

ey WS ac| | i sy
[ 3 .3
~20| %

-

Hi
18 8t

¢ offlim -~

]
T N\
E:’J‘H;’ Transmitter
Antenna i X key
jack |

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

Explanations

Connections as
shown in Fig. 2.

TX mode
{

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

[cono1T] (6] (7]

Input of channel

spacing e.q. 20 kHz
[2] (o] (W kizdou]

Y

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

)

Lower adjacent
channel:
(on] {0} (7} [
Read off test
result in dB <:>
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Ensure short RF/AF connections.

In the AUTO mode the 4040 switches
automatically to transmitter
measurement at outputs >50 mW.

Set the STABILOCK 4040 to the

nominal frequency of the transmitter.
Modulate the transmitter as
specified, e.g. fMOD 1250 Hz,

AF level +20 dB above level with
standard medulation.

SPECIAL 07 is the routine for
automatically measuring adjacent
channel output. The desired
channel spacing is entered with

. The spacing
remains stored until it is over-
written.







