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Mains operation

Preparations for First Startup

Preparations for Mains Powering

Before switching STABILOCK 4031 on with the POWER button, refer to the illustrations below to find
out what version .of the POWER SUPPLY your Communication Test Set is fitted with.
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Power supply without selector

The set will adjust itself automatically to 110 V or 220 V (see also "Selection of mains fuse”).

Power supply with selector

The sliding switch on the rear of the POWER SUPPLY module has to be set to 110 V or 220 V.
Warning: if a STABILOCK 4031 that is set for 110 V is connected to 220 V, the power supply will be

destroyed.

Setting 110 V --- mains operation on 94 to 132 Vac
Setting 220 V --- mains operation on 187 to 264 Vac
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Seiection of mains fuse

Power supply without selector
Depending on the mains voltage the following fuse link will be required in the righthand fuse holder:

110 V --- T3.15/250D (slow, 3.15 A; 5.2 mm x 20 mm)
220 V --- T2/250D (slow; 2 A; 5.2 mm x 20 mm)

Power supply with selector

Any change of the switch setting also makes it necessary to change the miniature mains fuse (righthand
fuse holder of the POWER SUPPLY module). So check - with the power disconnected - the rating of
the minjature fuse that is inserted. The following fuses (standard accessories) will be needed, depending
on the setting of the switch:

Setting 110 V --- T3.15/250D (slow; 3.15 A; 5.2 mm x 20 mm)
Setting 220 V - T1.6/250D (slow; 1.6 A; 5.2 mm x 20 mm)

Mains/battery in paraliel

When STABILOCK 4031 is being mains-powered, this does not mean that an external battery has to be
disconnected. This parallel mode of operation will not endanger either the battery or the 4031. The
mains takes priority, so the battery is neither discharged nor charged.
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Preparations for Battery Powering

Feed-in point

In mobile use STABILOCK 4031 can also be powered from a battery (external). The connecting cable
for this should have a cross-section of at least 1.5 mm?. The feed-in point (3-way flange connector) 1s
located on the back panel on the POWER SUPPLY module. The matching battery connector is supplied
with the equipment.

Battery voltage and power requirement

A battery voltage of between 10.5 and 32 Vdr is permissible (at turp-on 2 minimum valtage of 10.8 Vdc is
necessary). For 12 Vac the current drain is approx. 7.5 A and for 24 Vdc approx. 3.75 A. These values arc
practically independent of the configuration because even when the 4031 is fully fitted with options, its
power consuinption is only about 10 W more than that of the standard version, which requires about
90w,

Fuse

There is a miniature fuse T16/250E (slow; 16 A; format 6.3 mm x 32 mm) in the lefthand fuse holder.
The rating of this fuse is independent of the battery voltage.

Preparing battery cable

When you connect a lead to the battery connector, it is best to refer to the marking next to the flange
connector for the poling. The third terminal of the battery connector is left vacant. The battery connector
and the flange connector are non-reversible. If the poling is nevertheless reversed, cg when connecting
the battery, an internal protective diode will prevent any damage occurring to STABILOCK 4031, Note
that the battery cable must be capable of conducting up to 10 A rated current, and check the ready cable
for shorting across the poles before using it.

Battery/mains in paraliel
If an external battery is connected to STABILOCK 4031, the unit can still be fed from the mains. The

mains takes priority, so the battery will not be discharged in paraliel mode, but it will not be charged
cither,
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Notes on Safety

STABILOCK 4031 has been built and tested in line with DIN 57411 Part I/'VDE 0411 Part 1 {protective
measures for electronic measuring apparatus). The instrument left the works quite correctly engineered
for safety. To maintain this state and ensure safe operation, observe carefully what is said below:

Mains voltage
Before you switch on, make sure that the operating voltage set on the instrument is the same as the
mains voltage. Only use fuses of the type stated. Do NOT patch your fuses or short the fuse holder.
Earthing
The mains plug of STABILOCK 4031 may only be connected to a socket with an earthing contact. The
protection (earthing) that this produces may not be cancelled by using an extension cable that has no
safety earth conductor. Nor is it permissible to intentionally interrupt the safety earth conductor cither

inside or outside the instrument (eg by undoing the connection for the safety earth conductor).

Caution: If there is no carthing through the safety conductor and a defect occurs, the housing of
STABILOCK 4031 could become live, which is highly dangerous!

Shutdown upon defect
If you suspect that the 4031 is not safe to operate, shut it down immediately and secure it in such a way
that it cannot be switched on again, especially by persons who are unaware of the danger. Then contact a
SCHLUMBERGER service agency.

Maintenance

Maintenance or repairs on the instrument while it is switched on should only be performed by someonc
who is well aware of the dangers involved by this.
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Permissible RF input power

The permissible input power of STABILOCK 4031 means the average value of the applied power
(P, verage O P_, for short).

RF DIRECT socket

Make sure under all circumstances that no signal of more than 500 mW is fed into the RF DIRECT
_input/output socket. If this critical limit is exceeded, the highly sensitive RF input stage of the
Communication Test Set will immediately be destroyed. The time during which the maximum
permissible average power may be applied to the RF DIRECT socket is not limited.

RF socket

Power of up to P_ = 50 W may be applied to the RF socket for any length of time. If the serial number
of your STABILOCK 4031 begins with 0588 or if higher, the Communication Test Set can for a short
time sustain higher mput power up to P, = 125 W. The following diagram illustrates for P, = 125 W
the relationship between permissible duration of application and the waiting time between two

measurements:
125 W
Room temperature T s 35 °C
0w
| 1 min § 5 min

1 min = permissible duration of application
5 min = waiting time between two measurements {cooling-off phase for the internal power attenuator)

For power of 50 W < P, < 125 W the permissible duration of application is correspondingly lower.
When you reach the permissible duration of application, the message REDUCE RF POWER appears on
the monitor.

Caution: When the message REDUCE RF POWER appears on the mopitor, you mus! immediately
reduce the applied power to P_, s 50 W. Otherwise the internal power attenuator will be destroyed.
Furthermore: For as long as power of P, 2 50 W is applied, STABILOCK 4031 may not be switcbed off
(switch-off -- > attenuator = 0 dB --> danger for preamplifier). The REDUCE RF POWER message
may also remain during the cooling-off phase of the power attenuator, meaning that STABILOCK 4031
is not ready to measure during this time.
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Switch-on

Once you have completed the preparations for first-time startup, you can connect your STABILOCK
4031 to the line without any worry and start it by striking the POWER key. Switch-on is confirmed bya
short signal tone; after a few seconds one of the socalied screen masks will appear on the monitor. You
can adjust the intensity of the display with the INTENS rotary knob.

If you have not made any entries on STABILOCK 4031 for 20 to 25 min, the momentarily displayed
maskwi]]bcrcplaeedbyamessageprompﬁngyoutopressanykey.'l‘hcposiﬁonofthemessagc
constantly changes, which safeguards the monitor against burns, especially if the display is set very bright.
As soon as a key is pressed, the monitor will again show the mask originally displayed. The GENERAL
PARAMETERS foldout tells you how to disable this screen protection (see Chapter 12).

Now you should familiarize yourself with the "Notation Rules" in Chapter 3. After that there are two
ways of getting acquainted with STABILOCK 4031.

If you have already gained experience with computer-coatrolled communication test sets, you are likely
to find detailed guidance an encumbrance, so we recommend the trial-and-error method because, as the
saying goes, an ounce of practice is worth a pound of theory. What is more, the user-friendly concept of
the 4031 guarantees a high rate of success. And you need not worry about damaging the set, as long as
you ensure that no signals of an impermissibly high level are applied to the inputs. The maximum values
are marked on the froat panel,

You will find any help you need for the trial-and-error approach through the Index of Terms and in
Chapters 2, 3 and 12. These provide information in condensed form. Refer to Chapters 2 and 3
respectively if you get into difficulties with the foliowing:

» meanings of keys, sockets, knobs and switches
* elementary rules of operation

Chapter 12 contains foldouts showing the various masks of the 4031. The accompanying text answers
questions about the following points:

e callup of mask
» functions of softkeys
¢ meanings of mask fields

If you lack experience in computer-controlled communication test sets or attach importance to thorough
instruction, then you should turn to "Training with Screen Masks” in Chapter 11. This is a course made
up of different lessons that teach the essentials of operating STABILOCK 4031.

The course lasts about three or four hours, You should take the time because then you will acquire a
really good grounding in proper use of the Communication Test Set. You will derive the greatest benefit
from the course if you do not simply read through it but instead actually practice the many entry
instructions on the 4031.
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Equipment Supplied

Your STABILOCK 4031 is delivered to you with the following standard accessories:

» Set of miniature mains fuses

» Mains cable

¢ TNC/BNC adapter

» Front-pane! cover

¢ Headphones plug

» Connector for battery cable

» Memory card (32 kbytes, blank)
¢ Operating mannal

The ordered options are usually already incorporated in the Communication Test Set. You can see what
options are in your 4031 at any time by calling up the socalled status mask on the screen. The callup of
the status mask is described in the foldout of the same name in Chapter 12.
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Keys

Controls (roidout "Front panet?)

Please open the "Front Panel® foldout. The control you want to find out more about is ideatified by a
number. The function of the particular control is explained in this section under the same number.

Things you need to know to help you understand: Chapter 3 "Notation Rules” and "Operating Rules".

Meaning of Keys
1 TX

2 Unnamed

3 RX

Calls up the basic TX mask (transmitter measurement), < TX > also takes
you to the basic TX mask if a submask has been called up. Intl:uscasc <TX>
substitutes for multiple operation of the softkey RETURN.

This is repeatedly tapped to select the modes SIMPLEX, AUTO-SIMPLEX
and optionally DUPLEX (basic DUPLEX mask). SIMPLEX = manual
switchover between TX and RX; AUTO-SIMPLEX = automatic switchover
from RX to TX if the RF power fed in is 2 approx. 30 mW,
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Calls up the basic RX mask (receiver measurement). <RX > also takes you

to the basic RX mask if a submask has been called up. In this case <RX>

substitutes for multiple operation of the softkey RETURN.
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Controls

4 YOLT/dB REL
5 DIST

6 BEAT/SINAD
7 CCITT

8 VOLT™

9 DEMOD

a) Calls up the RMS pointer instrument on the screen (AF voltmeter with
RMS display 4+ AF counter), as long as one of tbe three basic masks (RX,
TX, DUPLEX) is current. If display of the AF POWER meter has been
declared in the GENERAL PARAMETERS mask, this will appear instead of
the RMS meter as long as the VOLTM input is coupled with < VOLTM >,

b) If the RMS instrument (or AF POWER) has already been called up, it will
be replaced by the dBr meter (relative level measurement). The reference
value (0 dB) is the level measured immediately before by the RMS meter.
The reference value is maintained if you switch to another AF signal source
with <VOLTM >, <DEMOD > or <RX MOD/MOD GEN> (important
for SAT loop measurement for example).

Calls up the DIST (distortion factor) pointer instrument on the screen if one
of the three basic masks is current.

a) Calls up the SINAD meter on the screen if the RX or DUPLEX mask is
present.

b) Enables an RF frequency offset (beat) to be listened to on the internal
loudspeaker if the TX mask is present (beat = frequency offset between input
signal and tuned frequency of test receiver).

c) If the BEAT function is not called up in TX mode, the loudspeaker
reproduces the AF signal momentarily applied to the AF instruments of the
4031 {signal selection with < VOLTM >, <RX MOD/MOD GEN> or
<DEMOD >).

Inserts the CCITT P53 A filter (psopbometric weighting) into the signal path
to the AF instruments of the 4031 (RMS/dBr/AF POWER, DIST or
SINAD). Tapping the key again takes the filter out of the signal path. By
selecting a scroll variable the CCITT filter can also be cut into the signal path
to the DEMOD instrument (see foldout "OPTION CARD" in Chapter 12).

Conducts the signal from the input socket of the same name VOLTM to the
momentarily called AF instruments (RMS/dBr/AF POWER, DIST or
SINAD). The VOLTM key is interlocked with the DEMOD and

RX MOD/MOD GEN keys.

Conducts the demodulated signal from the 4031 test receiver internally to the
momentarily called AF instruments (RMS/dBr/AF POWER, DIST or
SINAD). This function is disabled if the RX mask is called. The DEMOD
key is interlocked with the VOLTM and RX MOD/MOD GEN keys.
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10 RXMOD/MOD GEN

11 GENA
12 B/SAT
13 EXT

Conducts the modulation signal of the current modulation signal source(s)
GEN A, EXT and GEN B (option) to the momentarily called AF instruments
(RMS/dBr/AF POWER, DIST or SINAD). The RX MOD/MOD GEN key

. is interlocked with the VOLTM and DEMOD keys.

Activates the modulation generator GEN A with the settings (frequency,
level) selected on the screen. Striking the key again will cut out generator
GEN A,

If the RX or DUPLEX mask is called up, GEN A can be switched to the RX
or TX signal path by repeatedly striking the GEN A key (level input field =
Mod. or Lev.). But in the TX mode only the TX signal path is possible (level
input field = Lev.),

a) If the TX signal path is switched (red LED illuminated), the modulation
signal is output AC-coupled on socket MOD GEN and DC-coupled on socket
Bu 29 (back panel).

b) If the RX signal path is switched (green LED illuminated), the modulation
signal feeds the modulator of the 4031 signal generator. This modulation
signal can be brought out DC-coupled but only on socket Bu 27 (back panel).

Hf further modulation-signal sources are activated (EXT and optionally
GEN B), the result will be a sum modulation signal (modulation overlaying).

Activates the modulation generator GEN B (option) with the settings
{frequency, level) selected on the screen. Tapping the key again will cut the
generator out.

If the RX or DUPLEX mask is called up, GEN B can be switched to the RX
or TX signal path (see GEN A) by repeatedly tapping the B/SAT key. In the
TX mode only the TX signal path is possible (see Chapter 8, Modulation
Generator GEN B).

The green LED assigned to the B/SAT key has a special function when the
optional data module is used for testing radiotelephones. In such cases the
LED will only illuminate when there is background signaling (SAT; cf
Chapter 9).

Couples the signal fed in on socket EXT MOD into the RX/TX signal path
of the modulation generators. Tapping the key again will disconnect the

signal.
In DUPLEX mode the external modulation signal can be coupled into the

RX or TX signal path of the modulation generators (see GEN A) by
repeatedly tapping the EXT key.
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14

15

i6

17

18

19

CLEAR

HELP

PRINT

AUX

MEMORY

ANALYZER

SCOPE

Triggers a reset pulse for the microprocessors of the 4031 but without
deleting the set test parameters. < CLEAR > will generally eliminate any
blockage of the internal digital signal processing. <QFF > + <CLEAR >
climinates stubborn blockages, but replaces test parameters set by the user
with works settings (defaults) and calls up the status mask.

a) Shows up all entry fields of a mask by briefly brightening them up (inverted
display), ie provided that no entry field has been opened.

Following < HELP > the individual entry fields show a number between 0 and
99. The numbers serve for identifying the fields if they are assigned contents
by AUTORUN or controller programs.

b) Reports permissible entry values for that field which is momentarily open.

<TX> + <MODFREQ> + <HELP> —> Mecssage "Range: 30 Hz - 30 kHz" a1 the foot
of the mask

Causes printout of the momentary screen content. First the 4031 has to be
adapted to the printer: the Printer field of the GENERAL PARAMETERS
mask (call: <AUX> + <DEF.PAR> + <ETC>) permits selection from the
available printer-driver software. On the ink-jet printer option the DIP

switches have to be set to LISTEN ALWAYS.

Leads to the submask OPTION CARD, enabling the optional modules (eg
AF filter) to be cut in and out. The softkey functions of the mask permit
further branching into lower mask levels, which are mostly tied to options.

Calls up the MEMORY mask. This mask offers severa! functions in
conjunction with the memory cards:

a) Storage of several complete device settings.

b) Storage of screen contents (eg measured results or scope curves).

c) Storage and starting of AUTORUN test routines.

d) Loading and starting of system programs (software options) for testing
radio-data sets and cellular radiotelephones.

a) Calls up the spectrum analyzer (entry fields and panoramic display) on the
screen if the TX mask is selected.
b) Calls up the sweep generator (see Chapter 6) if the RX mask is selected.

Inserts the oscilloscope (entry ficlds and oscilloscope display) in the lower
half of the TX, RX and DUPLEX mask.
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21 S1toSs

22 Cursor block

23 POWER

Softkeys of the 4031. The functions of the individual softkeys are always
stated in the bottommost line of the screen. A displayed function is not
executed until after the associated softkey has been struck. So you do not see
the called function but the one that can be called at the moment.

<RFDIR> —> couples socket RF DIRBCT as the current RF input/output; at the same
time the softkey shows RF as the new function that can be called.

a) As long as no eatry field has been opened, the individual entry fields of a
mask can be located with the four cursor keys (sustained pressing of a cursor
key produces a repeat function).

b) If an entry ficld for numeric values has been opened, eg with <ENTER >,
the keys pointing to the left and right will move the cursor within the entry
field.

The power button of the 4031. When it is switched on again, the
Communication Test Set has the same operating status as before it was
switched off, meaning that interrupted chores can rapidly be resumed.

<QFF> + <POWER > (total reset) replaces all settings on the 4031 with
works settings (defaults) and causes the status mask to be cafled up.
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24+ (plus) : a) Leads together with the sign into the Offfser entry field of the RX mask or
DUPLEX mask (option), provided that the RF Frequency field was opened
immediately beforehand.

<FREQUENCY> + < +> —> offset field is opened with pius sign

b) Increases the frequency value in the RF Frequency field or the level value
in the Leve! field by the defined stepping width every time it is tapped, ie
provided that the corresponding entry field (STEP) for stepping width has
been opened (see also explanations to STEP key).

<RX> + <FREQUENCY > + <150 (MHz)> + <ENTER> + <FREQUENCY> +
<STEP> + <20> + <ENTER> + *<+3> —> everytime < + > is tapped, the
ﬁequencyofthe%lﬁgna!mmtori:inmemcntedbyﬁkﬂ:150.021\&!:,!50.04hﬂ-h.etq

c) Issues the plus sign if the RF level is to be set witk dBm or dBj. units, ie
provided that the Leve! field is open.

d) K it is tapped several times, it displays scroll variables when the currently
active field is a scroll field. When the top end of the list of scroll variables is
reached, < + > produces no more reaction, ie scroll back with <->.

25 - (minus) This function is analogous to < + >.

26  STEP a) Displays the STEF entry field for defining a stepping width (see also point
24). The entry must be terminated with < ENTER >. The prerequirement for
calling the STEP field is that the RF Frequency ficld with the units MHz or
the Level field has been opened (frequency or level variation).

<RX> + <LEVEL> + <STEP> + <6> + <ENTER> —> the level of the signal
generator can now be altered in 6-dB increments with < + > apd <-> if the STEP field has
been opened

b) If the STEP field is already on-screen but not inverted, < STEP > will
relocate and open this field, ie provided that no entry field has been opened.

¢} Changes over the lower and upper sideband in duplex mode.

Example:

Before <STEP > the Communication Test Set transmits in the lower
sideband and receives in the upper sideband.

After <STEP > the Communication Test Set transmits in the upper sideband
and receives in the lower sideband.

Requirement: the RF Frequency field is opened and the units in the field are
NoL or NoU. '
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27 FMAM®M

28 MODFREQ

In the RX and DUPLEX mask (option) this immediately opens the Mod
entry field and in the TX mask the Lev. entry field. <FM AM OM > also
automatically triggers switch-on of the modulation generator GEN A.

a) If the UNTT/SCROLL key is operated several times immediately after
<FM AM &M >, this will select the class of modulation in the mask header
(at the same time the matching unit is set in the Mod field).

<TX> + <FMAM#M> + *<UNIT/SCROLL> > TX-PM, TX#M, TX-AM

b) If a numeric value is entered in the Mod field (RX mask) following

<FM AM ¢M >, this value will specify the modulation (eg frequency
deviation). The matching unit (kHz, rad, %) can subsequently be assigned
with * <UNIT/SCROLL >, provided the Mod field is open. A selected
modulation value (eg 2.4 kHz) is stored if you set another class of modulation
(eg 60 %).

<RX> + <PMAM®M> + <24> + *<UNIT/SCROLL> «> 24 1ad, 24 %, 24 kHz

¢) If a numeric value is entered in the Lev. field (TX mask) following

<FM AM ¢M >, this value will specify the output level of mod. generator
GEN A. * <UNIT/SCROLL > then selects the unit (m¥V, V or dBm).

<TX> + <FMAM¢M> + <4> + *<UNIT/SCROLL> —> 4mV,4V,4dBm

Leads to immediate opening of the AF GEN A entry field (modulation
frequency of GEN A), <MOD FREQ > also automatically triggers switch-on
of the modulation generator GEN A.

<TX> + <MODFREQ> + <2> + <ENTER> + <FMAMM> + <12(V)> +
<ENTER> —> asignalwith{ = 2kHz and V = 1.2V appears on socket MOD GEN

a) Removes a STEP entry field from the screen that has been fetched with
< STEP >, ie provided that the STEP field has been opened.

b) Cuts out the 4031 signal generator, ie provided that the Leve! entry field
has been opened. Switch on again (with original level value) using
<LEVEL>.
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30

31

32

33

UNIT/SCROLL

LEVEL

FREQUENCY

Numeric cluster

ENTER

a) Operating this key several times permits assignment of the required unit to
the entered numeric value in the current (brightened up) mixed numeric
field, ie provided that the UNTT/SCROLL key is pressed immediately after
entering the numeric value (and before <ENTER >).

<RX> + <LEVEL> + <4> + *<UNIT/SCROLL> —> 4mV,4,V,4¢Bm,4dBy

b) Operating the key several times shows the available entry variants of the
current scroll field.

¢) Operating the key scveral times produces conversion of the numeric value
in the Level field to the required unit (dBy, L V/mV or dBm), ie provided
that the entry in the Leve! ficld was terminated immediately beforehand with
<ENTER >.

<RX> + <LEVEL> + <12(mV)> + <ENTER> + *<UNIT/SCROLL> —> the
display in the level fieid changes between -25.4 4Bm, 81.6 dBy, 12 mV

d) Operating the key several times immediately after <FM AM oM >
produces selection of the class of modulation (indicated in the mask header).

Leads in the RX and DUPLEX mask (option) to immediate opening of the
Level entry field.

Leads to immediate opening of the RF Frequency entry field.

Used to enter numerics in the current (brightened up) field. The start of the
entry opens the field and clears the previously contained value. If only one
digit is to be altered, it is better to open the field with <ENTER > and mark
the digit concerned with the cursor.

a) Terminates entries in numeric fields as long as the entered value is legal.
Any attempt to create an illegal value is advised by a warning tone; the
numeric field will then show that value again which it had before the illegal
entry.

b) Opens numeric fields without altering their content.
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Meaning of Rotary Knobs

35

37

39

INTENS

Unnamed

Unnamed

POS

Unnamed

Adjusts the intensity of the screen display. Automatic cutout prevents burns
on the monitor. This is activated if no entry is made for about 20 to 25 min. If
this automatic cutout is disabled, you must reduce screen intensity to prevent
burns (se¢ also GENERAL PARAMETERS foldout).

Volume control; effective wher monitoring a current AF signal or a
frequency offset (cf point 6). Current AF signal = signal applied to AF
instruments; selection of signal with < VOLTM >, <DEMOD > or
<RX MOD/MOD GEN>.

Attenuator for the leve] of the modulation signal fed in on socket EXT MOD.
With this control it is possible, for example, to vary the frequency deviation
produced by the external modulation signal in a receiver measurement. The
attenuator control is only active if the adjacent slide switch is set to

VAR >35kn,

Positions the zero line of an oscillogram on the vertical axis, ie provided that
the SCOPE function has been called up.

Multifunction handwheel for continuously altering numeric values and calling
up entry variables for the scroll field. The handwheel always governs the
current (brightened up) field.

a) Alteration of numeric values: open the entry field with < ENTER > for
example, move the cursor to the required position ---> turning the
handwheel alters the value of the position, carries also being allowed for. The
alteration immediately affects the display of the measured results concerned.

<TX> + <VOLT> + <GENA> + <RXMODMOD GEN> + <FMAM&M> +
<value> —> the alteration of the level value in the Leventry field (with the handwheel) is
immediately shown on the RMS meter

b) Callup of entry variables for the scroll field: the entry variables are shown
by slowly turning the handwheel clockwise or counterclockwise.
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Meaning of Sockets

4

41

42

43

44

RF DIRECT

Unnamed

VOLTM

DEMOD

RF input/output (input for transmitter measurement; output for receiver
measurement). Coupling to the internal RF input/output stage with the
softkey function <RF DIR >. The power of a signal that is fed in may under
Do circumstances exceed 500 mW, otherwise the input stage/attenuator will
be destroyed! RF DIRECT is to be used primarily for very small RF input
signals. In DUPLEX mode RF DIRECT may be selected as a separate
signal-generator output (sec also explanations to RF socket).

RF input/output (input for transmitter measurement; output for receiver
measurement) with a 20-dB attennator in the signal path. Coupling to the
internal RF input/output stage with the softkey function <RF>. The
permissible input power of a signal that is applied constantly is 50 W, and
shortterm (1 min) 125 W is permissible (see aiso Chapter 1, "Preparations for
Startup”). If the TX-OM or TX-FM mask is called up, a squelch suppresses
weak RF input signals onwards from the IF stage (switching threshold
approx. 40 dBm).

In DUPLEX mode the RF socket is to be used as a common input/output, as
long as there is a difference of at least 60 dB between output level and input
level. If the difference is smaller (transponder measurements), select the RF
DIRECT socket with <RF DIR >, The latter is then the output and socket
RF the input (the RF socket remains active because the DUPLEX output
coupling is not affected by the switchover).

Jack socket for connecting headphones of any impedance (the internal
loudspeaker is then disconnected).

Input for the AF signal. The signal can only be applied to the AF meters of
the 4031 (RMS/dBr/AF POWER, DIST or SINAD) if the VOLTM key 15
tapped (cf points 4% and 50).

AF output for the demodulated TX signal. The DEMOD key has no effect on
the DEMOD socket.
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45 MOD GEN

46 EXTMOD

47  SCOPE INPUT
48  MEMORY CARD

AF output for the modulation signal, ie provided that the TX signal path is
switched for the modulation-signal source(s). If several modulation-signal
sources are activated - GEN A, EXT and optionally GEN B - the sum signal
appears on the MOD GEN socket. The output is shortcircuit-proof; a
transformer balances the output signal (cf point 51).

AF input for an external modulation signal (cf point 52).
AF input for the 4031 oscilloscope (<f point 53).
Slot for memory cards (a memory card is a battery-buffered RAM data

medium for software options, AUTORUN programs, complete device
scitings and screen contents).
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Meaning of Slide Switches

49

51

52

SYM

600 2/100 k0

6000100

600 Q/VAR > 35k0

AC/DC

Determines whether the earthy pole of the VOLTM socket is connected to
ground (unbalanced input) or not (balanced input).

Puts the input impedance of the VOLTM socket on 600 Q or on 100 k.
Puts the output impedance of the MOD GEN socket on 600 2 or on 10 Q.

Puts the input impedance of the EXT MOD socket on 600 2 or on 35 k2. In
the VAR > 35k} setting it is possible to reduce the level of the applied
modulation signal with the adjacent attenuator (37).

Determines whether the input socket of the oscilloscope (47) is DC-coupled
or AC-coupled.
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Back Panel @ Pusel foldour)

Please open the "Back Pane!" foldout. This shows the back panel of STABILOCK 4031
with all the modules inserted here (including options) and the power supply.

AF DETECTOR + 10 MHz REFERENCE (module 1)

Socket 15 (Bu 15): Interface for connecting module 2 (OPTION CARD) with adapter
cable 384 752 (see also Chapter 8, section "OPTION CARD") or for
connecting external filters.

Bus

a2

Point = pin not used
Cross = pin conducts control signal used internally

Pin 6: TTL control output

Pin B: output {to external AF filter)
Pin 10: output {to external notch filter)
Pin 12: +15 V to GND (I = 50 #A)

Pin 16: TTL control impu

H Pin 20: input (from external AF filter)

v Pin 22: input (from external notch filter)
-Bv Pin 25: -15 V to GND (I, = 50 mA)

FRiesBenlop-Xo o}

2
Socket Bu 15: Pinning

Socket 12 (Bu 12): Input for synchronizing the internal 10-MHz reference oscillator
(see data sheet for specifications) with E%aemal signal.
Synchbronization range approx. =1 x10™ Hz
02VsV_ <1V

R; = 2008

Socket 13 (Bu 13): Output for synchronizing external oscillators with the 10-MHz
reference oscillator.
f = 10 MHz
P =4mW

out

R; = 500
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OPTION CARD (module 2)

Socket 90 (Bu 90):  Interface (AF and control signals) for connecting the OPTION
CARD to module 1.

Socket 95 (Bu 95):  AF input (AF EXT) for optional DTMF module (see also
Chapter 8).
gj Z s> Vﬁﬁ; 1V

Socket 94 (Bu 94): GND terminal for Bu 93.

Socket 93 (Bu 93):  DC voltage test input of optional module DC-V/A meter,
l‘{?: ;53 i:to 5.6 MQ) (depending on test range; see Chapter 8).

Socket 92 (Bu 92):

Socket 91 (Bu 91):

IF UNIT (module 3)

The 10-m precision resistor of the ammeter (optional module
DC-V/A meter) is across Bu 92 and Bu 91. Both sockets are floating
(sec also "AF Signal Paths" foldout).

I =15A

The IF unit performs the AM, FM or ®M demodulation of the IF signal. The frequency-
offset measurement, the selective power measurement and the analyzer signal are also
evaluated in the IF unit.
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“MOD GENERATOR A (module 4)

Socket 29 (Bu 29):

Socket 27 (Bu 27):

DC-coupled output for the modulation signal in TX mode
(transmitter testing). If several modulation-signal sources are
connected into the TX signal path (GEN A, EXT MOD and
optionally GEN B), an output amplifier adds the individual signals
and produces the sum signal on Bu 29 (modulation overlay).

V__ =5V__(EMF)
R =600

The signal on the MOD GEN socket (front panel) is identical to that
on Bu 29 but AC-coupied (output transformer).

DC-coupled output for the modulation signal in RX mode

(receiver testing). The signal corresponds to that which is fed to the
modulators of the 4031 internally. If several modulation-signat
sources are connected into the RX signal path (GEN A, EXT MOD
and optionally GEN B), an output amplifier adds the individual
signals and produces the sum signal on Bu 27 (modulation overlay).
There is no signal (0 V) on Bu 27 in TX mode.

The maximum output level of 2 V {peak) into 600  represents,
depending on the class of modulation, 100 % AM or 40 kHz FM
(353 mV = 1rad OM).

MOD GENERATOR B (module 5)

Socket 39 (Bu 39):

DC-coupled output for the modulation signal of GEN B in TX
mode (transmitter testing). Even with modulation overlay, only the
GEN B signal is on Bu 39 (no sum signal). In RX mode the signal on
Bu 39 is undefined (see also Chapter 8).
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CONTROL INTERFACE A, B or C (module 6)

Note: CONTROL INTERFACE B no longer available.

Socket 19 (Bu 19): Bu 19 is present with all three interfaces but differently pinned:
Control interface A: relay contacts of switchover relays 1to 8
Control interface B: relay contacts of switchover relays 1 to 12
Control interface C: relay contacts of switchover relays 1to 12 + TTL
control outputs 1 to 10
Pin 49 (Bu 19) = trigger input (all interfaces)

Socket 18 (Bu 18): Bu 18 is only present on interfaces B and C:
Control interface B: relay contacts of switchover relays 13 to 24
Control interface C: relay contacts of switchover relays 13 to 24 +
TTL control outputs 11 to 20
Pin 49 (Bu 18) = trigger input (interface B + C)

Socket 22 (Bu 22): Bu 22 (conrector for ASCH keyboard) is present on all interfaces.
If the ASCII keyboard is not connected, Bu 22 can be used as an

input for 8 TTL contro] signals.
Buis Buld
.L—g;—mn Lo meo-d-mm»
TRGA—| ©° O—TIL7 TRGE=——| O O——ThW
T8 -] M
me-d—o _ o—TL& TME——0 _O—Tu
o ms o— ™S
T 6 —— o——TTL1 ThL®-—4—0 . O——Tnn
—_— — T2 0 —] — T
™ 3 ——oro,o——amu TILIZ —t— e Relais 24
G/D——Rthisﬂ (oﬂ——&hisn
q/a,o——neu;sw o/:,.o——»misz.z
Oﬂ,o—--amiss c/a,n——-mism
o/a,o—-—-agu.a (c,a--—-mm
(f——aeuisv o/o/o—-—nmms
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~
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Bu 18 to Bu 22: pinning
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SLAVE COMPUTER (module 7)

The slave computer is responsible for all internal measurements and the control signals
required for them.

DATA MODULE (module 8)

The data module is the hardware required for testing radio-data systems and cellular
radiotelephones with the software options. It performs the generation and decoding of the

system-specific signals.

Socket 97 (Bu97):  Output for the "DATA" signaling of cellular radiotelephones. The signal is
identical to the one fed internally to the FM modulator of the 4031
(1 V, = 10 kH2 deviation).

Socket 98 (Bu 98):  Conducts the synchronization signal "C-SYNC" for testing
Network C radiotelephones.

Socket 99 (Bu 99): Input for the demodulated "DATA" signaling of cellular
radiotelephones (R, = 100 k). The DATA signal on Bu 99 can be
decoded as an alternative to the TX DEMOD signal (see also foldout
"AF Signal Paths").

S 101: Selector switch for the input voltage on Bu 99.

Setting0 V: *05to =5 Vp

Setting TTL: Bu 99 as a TTL-compatible input

MONITOR CONTROL (moduie 9)

The monitor control is responsible for displaying the screen masks and for the scope and
analyzer display.
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HOST COMPUTER (module 10)

The bost computer is responsible for the operation, the MEMORY CARD and IEEE-bus
interface and the AUTORUN function.
Socket 20 (Bu 20): TEEE-488 interface of STABILOCK 4031. An IEEE-bus printer

can be connected to Bu 20 for logging measured results (set DIP
switches on printer to LISTEN ALWAYS).

POWER SUPPLY

User notes: see Chapter 1
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Notation Rules

The rules about notation in this section will simplify your work with the operating manual, The whole
puarpose of the rules is to state requests for the entry of test parameters in a compressed but
unambignous form. So make a mental note of the forms of notation, because they apply throughout for
all chapters.

Prompt to Operate Key
You will recognize a prompt to operate a key by the fact that the name of the key appears between
pointed brackets. If there are several such prompts in succession, they are strung together with the plus
sign or, in the case of longish strings, the prompts will be numbered. If the pointed brackets are missing,
just the key itself is meant without any prompt to operate it.

If there is just lower-case text between pointed brackets, there is po key with this name. In such cases
entries are meant, examples of which will be given below.

If a number appears between pointed brackets, this refers to the entry of this number on the keypad.

Value input

<FREQUENCY >
Operate the FREQUENCY key.

<FREQUENCY > + <wvalue> + <ENTER>

This string means that first you press the FREQUENCY key and then, using the keys of the numeric cluster, enter the required
(frequency) value. Finally you transfer the value to the 4031 with <ENTER >. <value > can also mean that you otnily have 1o
alter a previously eatered value with the handwheel.

1. «FREQUENCY >
2 <value>
3. <ENTER>

This is the numeric stringing of the preceding example.




Notation

Assigning units

If a unit has to be assigned to a numeric value (this is possible with some entries using the
UNIT/SCROLL key), the required unit is shown in parentheses.

<4 (mV)>

After entering the numeric value 4, keep tapping the UNTT/SCROLL key uatil the unit mV &ppeats next to the sumeric value.

<FREQUENCY > 4 <158> + <ENTER>

You are prompted 1o enter the (frequency) value 158 MHz and transfer it to the 4031 with <« ENTER > .

Keys with dual assignments

- Many of the socalled softkeys as well as the dB REL/VOLT key oo the AF field (front panel) have dual
occupancy. Repeated tapping of such keys produces alternation between the two functions, ie if a change
of function is permissible. The prompt to operate a key always names the function that is to be called up.

<dBREL >

Tap the dB REL/VOLT key to call up the dB REL function (the associated LED iliuminates). If the dB REL fusction is
tlready present, the key may not be operated because this would call up the VOLT function.

Repeated striking of key

Tapping some keys (GEN A, GEN B, EXT, CCITT) a number of times will cancel the function
previously called up with this same key. The prompt to operate a key of this kind always refers, unless
expressly stated otherwise, to calling up the function. The LEDs assigned to the keys will show whether a
function bas already been called up.

<GENA>

Activate the modulation generator with the GEN A key. If the generator is already operative (associated LED illuminated), do
Dot operate the key.
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Operating a Key Several Times

In some operations you may have to tap a key (eg UNIT/SCROLL) several times in succession in order
to achieve your purpose; this purpose is shown by the nature of the operation. Such a procedure is
identified by an asterisk.

<AMPFM®M> + * <UNIT/SCROLL >

In this string the UNTT/SCROLL key has to be operated severs] times until the abbreviation for the required ciass of
modulation appears in the header of the mask.

Operating Two Keys Simultaneously

If two keys have to be pressed temporary at the same time, this is indicated by underlining the names of
the keys.

<OFF> + <CLEAR>

Press the OFF key, keep it depressed and press the CLEAR key in addition for a moment.

Cursor Movements

Prompts to move the cursor are indicated as follows:
<cursor u> Cursor up

<cursor d> Curscr down

<cursor |> Cursor left

<cursor r> Cursor right

w<value> + <ENTER> + <cursord> + <value>..

After entering & numeric value, tap the cursor key that points downwards (location of a new entry fiekd) and again enter a value.
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Screen Messages in Running Text

To make sure that text and numeric values which appear on the screen of the 4031 are clearly recognized
when mentioned in the running text of the operating instructions, they are written in the running text in
italics.

Foliowing the text IEEE-488 ADR.: there is a number ... on the screen shown in inverted form,
IEEE-488 ADR.: is a screen message that you will look at later when calling up the socalled status mask.

Abbreviations
FuG Radio/mobile




Operation -3.60 - Operating rules

Operating Rules oout Basic RX Mask)

The operating rules for correct working with the 4031 concern in the first place proper filling in of the
entry ficlds displayed on the screen. When reading this section for the first time, open the "Basic RX
Mask" foldout for an illustration of the examples.

Types of Fields
Each screen mask copsists of entry fields, text fields and display fields.

Entry fields

Entry fields have to be selected by the user and are then ready to accept an entry. The entry may be a
frequency or level value, for example, or one of several entry suggestions that are presented. Entry fields
are therefore divided up into "scroll fields” and "numeric fields™

Seroll fields
Scroll fields offer at least two "scroll variables”, one of which is to be selected. The scroll field EXT, for
example, has the scroll variables AC coupled and DC coupled.

Numeric fields
Numeric fields are to be filled in with values entered on the numeric cluster.

Numeric fields are subdivided again into "pure numeric fields", "mixed numeric fields" and "hidden
numeric fields".

Pure numeric fields
Pure numeric fields only require the entry of a numeric value, the unit is fixed. The pure numeric field
AF GEN A, for example, contains the value 1.0000, the unit kHz being unaiterable.

Mixed npumeric fields

Mixed numeric fields require the entry of a numeric value and then allow assignment of the required unit
by repeated operation of the UNTT/SCROLL key. In the mixed numeric field Mod, for instance, the
units kFz, % and rad can be selected.

Hidden numeric fields

Hidden numeric fields are pure numeric fields that are not necessarily displayed on the screen. They can
be made to appear and disappear as required. In the foldout of the basic RX mask, for example, the two
hidder numeric fields STEP and CONT are on-screen. The foldout explains how they are made visible
and blanked.




Operation -3.70 - Operating rules

Text fields

Text fields primarily have the task of giving a name to the entry fields that are assigned to them. The
content of entry fields can alter, but not that of text fields. A text field is usually followed by a single entry
ficld. Such fields are simply given the name of the associated text field in the operating instructions. If
the Offset entry field is being spoken of, for instance, the numeric field is meant that appears next to the
Offset text field. In the foldout of the basic RX mask the content of this field is 0.0 kHz.

If a text field is followed by several entry fields - this being an exception - the entry fields are designated
after their content. That content is named which the fields have after a total reset (default setting).

Display fields

Display fields are only accessible to the 4031 itself. In these fields the Communication Test Set reports
measured results, for instance, or shows status messages (see also "Status Mask" foldout). The user has
no access to display fields. Text fields are also allocated to display fields to show the meaning of the
field(s). Display fields are always named in the operating instructions after the text field that
accomparies them.

Moving to Entry Fields

The current entry ficld is always brightened up on the screen. Only this field can be accessed (in the
foldout of the basic RX mask the current field CONT is dark because of the inverted display). Any entry
field can be moved to with the four cursor keys, as long as no numeric field has been opened. The field
that has been moved to is at the same time the curreat entry field.

Entering New Numeric Values

If the current entry field is a numeric field, access begins by opening the field: entry of the numeric value
on the keypad automatically opens the field and deletes the original content. <ENTER > opens numeric
ficlds without deleting their content. An opened numeric field can always be recognized by the flashing
of the cursor.

Individual digits can be overwritten if they are marked with the cursor. Use the cursor key pointing right
or left for this purpose.

Entries in numeric fields by way of the keypad must aiways be terminated with < ENTER >, otherwise
they will not be valid. < ENTER > closes an opened numeric field, recognizable by the fact that the
flashing cursor disappears. Then is it possible to move to every other entry field with the four cursor
keys.




Operation -3.80- Operating rules

Fast Access to Numeric Fields

The numeric fields that are most often required - RF Frequency, Level, AF GEN A, and Mod. or Lev. -
can be located and opened with a single keystroke. Tap one of the following keys: FREQUENCY,
LEVEL, MOD FREQ or AM FM oM.

With the fast access to one of the fields named above, you exit from the numeric ficld that was active
before, even if an entry has not been terminated with < ENTER >, In this case the entry is lost and is
replaced by the old content of the numeric field. Therefore you should always terminate numeric fields

immediately after making an entry.

Altering Numeric Values

Method 1: Move to the numeric field concerned with the cursor keys and open it with < ENTER >, or
use one of the keys for fast access to numeric fields. Mark the particular digit with the cursor and
overwrite it with the new value. After <ENTER > the altered numeric value is valid.

Method 2: Move to the numeric field concerned with the cursor keys and slightly turn the handwheel.
This opens the ficld. One of the keys for fast access to numeric fields also goes this far. Move the cursor
to the required position and turn the handwheel until the required value appears at the cursor position.
Note that when you go over 9 or under { there will be a carry at the adjacent position. Every variation of
a numeric value with the handwhee! is immediately valid. Confirmation with < ENTER > is only
necessary when you leave the field again. Use the handwheel to observe the effect of continuously
altering the input value on a2 measurement result.

Selecting Units in Mixed Numeric Flelds

Move to the numeric field coacerned with the cursor keys and open it with < ENTER >, or use one of
the keys for fast access to numeric ficlds. Eoter the required numeric value and immediately afterwards
press the UNTT/SCROLL key several times. This assigns the numeric value the available units.
Terminate the entry as usual with <ENTER >.

Converting Units of RF Level

The Leve/ entry field for the RF level of the 4031 signal generator is a mixed numeric field with the
speciality that the entered level value can be converted into one with the unit you commonly use. The
available units are: wV/mV, dBm and dByu.

First enter the value with the required unit and terminate the Leve! field with <ENTER >. Afterwards
press the UNIT/SCROLL key several times and the value will be converted to the other units and
displayed in the field.




Operation -3.90 - Operating rules

Selecting Scroll Variables

Move to the scroll field concerned with the cursor keys and press the UNTT/SCROLL key several times.
The handwheel may also be turned slowly (left/right). Both result in the scroll field displaying all its
scroll variables one after the other. The variable that is displayed is valid. Confirmation with < ENTER >
is unnecessary, you can leave the field again immediately.

Working with Softkeys

The softkeys (row of keys below the screen) are given their function by the mask that is called up. The
function that a softkey has at any particular time is shown by the brightened up fields at the bottom edge
of the screen.

Very often the softkeys have dual assignments, ie as soon as the one function is called up (by striking the
softkey), the key is assigned the other function to show what you can subsequently change to. <RF DIR >
connects the RF DIRECT socket for instance. The softkey function immediately changes to <RF> so
that this same softkey - when it is struck again - will enable the RF socket to be connected.

For softkeys with dual assignments you always see the function that is being offered to you, ie not the one
you have, If Softkey S1 shows the RF function for instance, this means that the RF DIRECT socket is
connected and the 4031 is offering you the RF socket as an alternative. Therefore, the displayed softkey
function is not confirmation of the momentary operating status, it is a pointer to the alternative function
using the same softkey.




Operation -3.100 - Channel-number entry

Working with Channel Numbers
The STABILOCK 4031 allows you to work with channel numbers (instead of frequencies) in all modes
(SIMPLEX, AUTO-SIMPLEX, DUPLEX).

SIMPLEX/AUTO-SIMPLEX mode

First call up the GENERAL PARAMETERS mask by entering <AUX> + <DEF.PAR > and make
) the following declarations:

enter the value of the active channel spacing.
enter the value zero so that later, when working with channel
numbers, you do not have to observe any upper/lower band.

1. Channel space
2. Duplex space

3. Channel - enter the charnel number of any valid channel aumber/frequency
pair.

4. Corresp. freq. = enter the frequency value from the channe! number/frequency pair
chosen above in 3,

5. Channel no. - select the scroll variable so that frequencies increase or decrease

with ascending channel number.

The STABILOCK 4031 is now prepared to work with channe]l numbers in the SIMPLEX modes. The
link between values of frequency and channel numbers is produced by the declarations above. Call up the
basic RX or TX mask:

1. Declare with < FREQUENCY > the RF Frequency field to be the current (opened) field and switch
to channel-number entry (NoL or NolU) with < UNTT/SCROLL > . The field will then indicate the
channel number of the frequency that was previously shown in the same field (tuning frequency of signal
generator or test receiver).

2. Enter the channe! number momentarily required with the numeric keys. It is irrelevant whetker you
make your entry for the lower-band (NoL.) or upper-band (NoU) channel. After confirmation with
<ENTER > the signal generator or test receiver is immediately set to the appropriate frequency.

3. Open the field again, eg with <ENTER >, and mark the channel number with the aid of the cursor
keys. Now any channel numbers can be set quite simply with the handwheel (confirmation with
<ENTER > is unnecessary).

4. To return to frequency display you use <ENTER > and * <UNIT/SCROLL >. The frequency is
displayed of the last channel number that was set.




Operation -3.110- Channel-number entry

DUPLEX mode

First call up the GENERAL PARAMETERS mask by entering < AUX> + <DEF.PAR > and make
the following declarations:

1. Channpel space = enter the value of the active channel spacing.
2. Duplex space - cater the value of the duplex spacing.

3, Channel - eater the channel number of any valid channel number/frequency
pair.

4. Corresp. freq. = enter the frequency vaiue from the channel pumber/frequency pair
chosen above in 3.

5. Channel no. - select the scroll variable so that frequencies increase or decrease with

ascending channel number.
sclect the scroll variable to determine whether £, is to be
automauaally offset upwards or downwards fronﬂpu::t:c duplex

6. RX <-> TX (MHz)

spacing. The NOT variable prevents this (f set separately).
This declaratior is not absolutely necessary when working with channel
oumbers; it is only of importance for the direct entry of frequencies.

The STABILOCK 4031 is now prepared to work with channel numbers in the DUPLEX mode. The link
between values of frequency and channel numbers is produced by the declarations above. Call up the
basic DUPLEX mask:

1, Declare with < FREQUENCY > the RF Frequency field in the RX portion of the mask to be the
current (opened) field and switch to channel-number entry (NoU or NoL) with * < UNIT/SCROLL >,

2. Enter with the numeric keys the number of the channel on which the 4031 signal generator is to
transmit in the upper band (NelU) or lower band (NoL). After confirmation with < ENTER > the signal
generator is immediately set to the appropriate frequency. At the same time the test receiver - without
further ado - is tuned and offset by the duplex spacing.

3. Open the field again, eg with <ENTER>,andmarkthe channel number with the aid of the cursor
keys. Now any channel numbers can be set quite simply with the handwheel (confirmation with
<ENTER > i unnecessary) The corresponding channel number is set automatically in the TX portion
of the mask.

4, To return {o frequency display you use <ENTER > and * < UNIT/SCROLL >. The frequencies (f.,.,,
£1~) are displayed of the channe! numbers that were last set.

5. Points 2 through 4 apply in corresponding fashion if, to start with, the RF Frequency field in the TX
portion of the mask is switched to channel-number entry.

~ 6. If you want to enter the frequencies £, £ directly, it is likewise sufficient to enter just one value.
As a result of declaration 6. the other value is produced automatically. If the test receiver and signal
generator of the 4031 are to be tuned to random frequencies (no forced duplex spacing), the NOT
variable must have been selected.




Operation -3.120- Entry examples

Entry Examples

Example 1: Setting signal generator to 50.00055 MHz

1. «RX> + <FREQUENCY> + <50.0005 (MHz)> + <ENTER>
2 <+> + <005> + <ENTER>

Calling up the RX mask switches the signal generator on. Then enter the frequency, roughly to start
with, as far as the 100-Hz place in the RF Frequency field (50.0005 MHz). For fine tuning open the offset
field with < + > and enter the value 0.05 kHz (maximum resolution 50 Hz). 50 Hz resolution is possible

up to f = 500 MHz and above that 100 Hz.

Example 2: Setting output level of signal generator to EMF

1. <RX> + <EMF> (EMFis alternative function to S0L))

Striking the EMF softkey changes the name of the entry field for output level from Level/500 to
Level/EMF and doubles the set output level. It is not possible to switch to EMF level if the units in the

Level/50Q field are dBm.

Example 3: Setting signal generator to -40 dBm output level

1. <RX> + <LEVEL> + <40> + "< UNIT/SCROLL> + <ENTER>

After entering the value -40 in the Leve! field, you can assign it dBm as units with * <UNIT/SCROLL >
before terminating the entry with <ENTER >,

Example 4: How many mV correspond to -22.0 dBm output level?

1, «RX> + <LEVEL> + <-2(dBm)> + <ENTER> + * <UNIT/SCROLL>

First enter the level value -22 in the Leve/ field, assign it dBm as units and terminate the entry with
<ENTER >. * <UNIT/SCROLL > then converts the set ievel value to the other units that are available.

Confirm the display that is to be kept (eg 17.7 mV) with <ENTER >.
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Example S: Increasing tuned frequency of test receiver in 20-kHz increments

Starting frequency = 153.0100 MHz

1, <TX> + <FREQUENCY> + <153.0100 (MHz)> + <ENTER>
2 <FRBQUENCY > + <STEP> + <20> + <ENTER> + *<+>

Calling up the TX mask switches on the test receiver. First enter the starting frequency in the

RF Frequency ficld and terminate this entry with < ENTER >. Then open the RF Frequency field again
with < FREQUENCY > and display the hidden numeric field STEP with <STEP >. After you have
entered and confirmed the value 20 kHz, the tuned frequency will be increased by 20 kHz every time you
strike the plus key.

Example 6: Setting test receiver for AM demodulation

1, <TX> + <AMFM M > + *<UNIT/SCROLL > + <ENTER>

Declare the Lev field of the TX mask as the current field and then choose the demodulation, visible in
the mask header, with * < UNIT/SCROLL >. Confirmation of this with < ENTER > is not absolutely
necessary.

Example 7: Listening to FM modulation of received 100-MHz signal

1. <TX> + <cAMPFM&M > + *<UNIT/SCROLL> + <ENTER>
2. <FREQUENCY > + <100 (MHz)> + <ENTER>
3. <DEMOD>

In step 1 set the FM demodulation (display TX-FM) in the mask header and confirm it. Step 2 tunes the
test receiver to 100 MHz, <DEMOD > then applies the demodulated signal to the input of the internal
'AF-signal processing so that the signal can be listened to over the internal loudspeaker (set the volume
with the rotary knob beneath the BEAT/SINAD key). If the BEAT function is called up (red LED
illuminated), the demodulated signal is not heard but instead a frequency offset between the tuned
frequency of the test receiver and the actual frequency of the input signal.
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Example 8: Examining unknown AF signal

1. <VOLT> + <VOLTM >

Apply the AF signal to the VOLTM socket (front panel). <« VOLTM > couples this socket to the internal
AF-signal processing. < VOLT > produces the RMS pointer meter on the screen, no matter what basic
mask (RX, TX, optionally DUPLEX) happens to be called up. The meter indicates the leve] (RMS) and
frequency of the AF signal. The signal can also be looked at as a curve using the SCOPE function (see
Chapter 6).

Example 9: Generating 345-MHz signal with 2.8 kHz FM deviation Choq = 2 kH2)

1. <RX> + <FREQUENCY > + <345 (MHz)> + <ENTER>
2 <AMPFMeM> + <28> 4+ *<UNIT/SCROLL> + <ENTER>
3. <MODFREQ> + «2> + <ENTER>

4. < RF>

Set the signal generator to 345 MHz, enter the value 2.8 in the Lev field and select the kHz units (means
frequency modulation). < AM FM M > automatically cuts in modulation generator GEN A. In the third
step you define the modulation frequency as 2 kHz. Finally connect the RF socket on which you wish to
tap the signal (signal level = value in Leve! field).
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Standard measurements -4.20- Introduction

Introduction

In this chapter we shall be looking at solations to typical measuring tasks: put the Communication Test
Set into its basic TX or RX setting and thea turn to the section shown in the contents for the measuring
task you wish to carry out. Each section is a complete application: concrete entry instructions for the
4031, a list of the boundary conditions that are to be maintained plus information about the purpose of
the measurement and indications of permissible limit values.

Measurements that are normally time-consuming are speedily carried out with the "Specials” of the 4031.
If the 4031 offers a Special for a particular measuring task, the entry instructions are headed "Special
Mecasurement”. The entry instructions for common, purely manual measurements are also listed (in
addition) if there is a Special. The eatry instructions are always contained in a frame: the entries on the
left, and a brief explanation on the right.

Note: Por the entry instructions it is assumed that the measurement concerned is s one-shot measurement. This means that ali
the necessary entries are listed. For series of measurements however it is sufficient to enter parameters like test modulation or
reference frequencies just once because the 4031 retains these values. In the counie of series of measurements therefore, only
the remaining relevant entry instructions have to be followed.,

To enable you to distinguish them better from conventional keys (eg GEN A), softkeys are written in
italics in the entry instructions (eg RF DIR).

All settings, limit values and boundary conditions stated in this chapter are based to a large extent on the
Recommendations of the CEPT (Conference of European Postal and Telecommunications
Administrations) for mobile radio services. Within these operating instructions the figures are simply
intended as realistic examples however. Oaly the various national specifications are binding, so consult
the testing regulations or licensing conditions of the responsible PTT administration.

For the terms "maximum frequency deviation" and *(FM) test modulation” used below, the conditions
are the usual ones:

Maximum permissible frequency deviation = =20 % of the channel spacing, ic +4 kHz for a channel
spacing of 20 kHz for example.

Test modulation = 60 % of the maximum permissible frequency deviation (f_ , = 1kHz).

Channel frequency = rated carrier or receiver frequency of the radio set, not to be confused with the
actual frequency of the radio set.




Standard measurements -430- ' Introduction

Test Setup

With the test setup that is shown, it will usvally be possible to perform all standard transmitter and
receiver measurements. In the case of receiver measurements the required RF output level (see data
sheet) will determine whether the radio set has to be connected to the RF or RF DIRECT socket.
Normally connection will be made to the RF socket.

In transmitter measurements the radio set will also normally be connected to the RF socket. Depending
on the particular measurement however, the input level of 2 small signal may be less than the permissible
minimum of 10 mW. In such cases you should use the RF DIRECT socket so that the specifications of
the 4031 continue to apply. For precise details of the minimum and maximum values on the two RF
input/output sockets, refer to the data sheet.
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Typical setup for standard RX/TX measurements: The external
modulation ‘generator is necessary if modulation overlaying is
required and the Communication Test Set is not fitted with
the GEN B option (second internal modulation generator).




Transmitter measurements -4.40 - Basic TX settings

Basic TX Settings

L4

The basic TX settings are the foundation for all standard transmitter measurements. It is sufficient to
perform these basic settings once before starting the actual transmitter measurements. In the course of
transmitter measurements the basic szttings will normally be maintained unaltered, meaning that only a

few extra entries are necessary.

1. <TX> Call up TX mask,

2. <RF> or <RF DIR> Connect to appmpnate input socket.

3. <FREQUENCY> + <value> + <ENTER> Tune test receiver to channel frequency of
rad:o set and confirm entry.

4. <MOD FREQ> + <1> + <ENTER> = 1kHz (GEN A)

S. <DEMOD> %odulmd signal is switched through to
AF instruments.

6. <AM FM OM> + *<UNIT/SCROLL> Switch-on of GEN A and selection of modulation
(display TX-AM, TX-FM, TX-0M in mask
header).

7. Switch on transmitter of radio set

Following the last step of the basic settings the Lev entry field (modulation ievel for radio set) in the TX
mask is ready to accept a value; the following LEDs must illuminate red on the front panel of the 4031:
TX, DEMOD and GEN A. Now you can commence any standard transmitter measurement.

If you use TX Specials, you can skip step 5. of the basic TX settings because the Specials automatically
switch the demodulated signal through to the AF instruments,

TX FH Basic TX setting: The foliowing operating

RF fegduency 7 72,2738 Mh: . parameters are declared in the mask for example:
channel frequency « 752750 MHz, [ mod = 1kHz,

AF GEN A = 1.0000 kHz - Lev. = modulation = FM, R.Psocketlnmmput,w

field is active and expects, depending on test to be

PUWR bHEMOD RHS performed, entry or variation of modulation level.

>1o w +2.80 kHz ™~ 2.1 v
\ -2.87 kHz >

RF DI# COUNT LHEEC IAL +°0 dB




Transmitter measurements -450- Frequency measurement

Frequency Offset and Carrier Frequency

Boundary conditions:

s Carrier unmodulated
¢ 'Warning: P > 500 mW on RF DIRECT will destroy input stage!

» Observe specified measurement range (sce data sheet) in precision offset measurements because
- actual measurement range is greater

« For carrier-frequency measurement only apply signal to RF socket

Measurement ---> Frequency offset

1. Check basic TX settings

2. Read measured frequency offset in Offser field

Note: The frequency offset is measured with the accuracy stated in the data sheet up to the specified value. This accuracy is no
longer guaranteed for greater values. An overflow of the measurement range is signalled by the offset field with the display
Tt S S L E— * (very large offset).

If, after the offset measurement, the test receiver is automatically tuned to the frequency of the input signal with < COUNT>,
the offset field may show a residual offset of up to =40 Hz. This residual offset results from the different resolution of the
frequency counter compared to the frequency entry format in the RF Frequengy fieid.

Acoustic adjustment of transmit frequency: If the BEAT function is called up with the BEAT/SINAD key, the frequency offset
of the input signal from the tuning frequency of the test receiver can be heard on the internal loudspeaker (volume setting with
rotary knob).

Measurement —> Carrier frequency

1. Check basic TX settings
2. <COUNT> Switch on frequency counter.

3. Read carrier frequency in RF Frequency field

Note: If the frequency of the signal reduces during measurement, it is possible in exceptional cases that the display in the RF
Freguency field wili not react. In this case the frequency counter measures an harmonic. If you suspect that the measurement is

erroneous, switch the counter off and back on again immediately with < OFFSET> + < COUNT> to obtain the correct
measured result,

As Jong a5 the COUNT function is active, the test receiver of the 4031 is automatically tuned to the measured frequency.




Transmitter measurements -4.60 - Frequency measurement

Purpose of measurement
To check whether the carrier frequency of a transmit signal is withir tolerances. If the frequency offset
from the rated value exceeds the permissible limit, a receiver will no longer be able to demodulate the

signal properly for example, ie there will be distortion. Large frequency offsets lead to adjacent-channel
interference.

Typical imit values

The permissible frequency offset depends on the frequency range. The CEPT permits much greater

offsets in UHF than in VHF:
Frequency range Permissible offset
30 to 50 MHz +0.60 kHz
530 to 100 MH=z +1.35 kHz
100 to 300 MH=z +2.00 kHz
300 to 1000 MHz +2.50 kHz
T Fm Frequency offset The Offset display field indicates
RE Fr::g:"“ . 756?323 EH: that the carrier frequency of the device under test
deviates from the rated channel frequency
AF GEN A =  1.8900 kMz - Lev. -
PHR DEMOD RMS
...... i .
+34_7ldB- +1.1Z2 kHz 13/3 ay
! ~1.87 khx ©.998 khz

RKF DIR COUNT WP AKHOL DJISPE C 1AL

T Fn Carrier frequency; As soon as the COLNT
RF Frequency = 75.Z27507MHz funcﬁon'suﬂedup, the Rpmwﬁe]d
indicates the carrier frequency of the device under
AF GEN A - 1.9000 kHz ~ Lev., = test
PHR DEMOD RMS
L /. L \ ............ o
+34.7 dBm +1.14 kHz 139 av
} -1.03 kHz L
1.804 kHz

ki DIk W OFfSET MPEAKHOL DIISPEC AL




Transmitter measurements -4.70 - Transmitting power

RF Power (broadband)

Boundary conditions

. P = SOW(connnuousapphcahon)or,onsetsmthsemInumberszosssooo Py = 125Wior
manma]]y 1 min (see also Chapter 1 "Permissible RF input power”)

¢ Carrier signal applied unmodulated to RF socket
o Check setting of pre-attenuation

» If necessary, first perform zero adjustment for PWR meter with <SPECIAL > + <DC-CAL.> with
input open-circuit (for zero adjustment FM modulation must be selected)

Measurement -—~-> Carrier power

l1. Check basic TX settings

2. Read average carrier power on PWR meter

Note: The power measurement is broadband with the specification given in the data sheet. If the measuring unit Watr or dBm
is selected in the GENERAL PARAMETERS mask (RF Power ficld) the PWR instrument displays the average value of the
applied power. In modulation mode AM the peak power is displayed if one of the scroll variables WATT PEAK 5 W or
WATT PEAK 150 W is selected. If pre-attenuation is applied externally, the resulting falsification of the measured value can
be compensated for automatically by entering the pre-attenuation value in the Pre-attepvation field of the GENERAL
PARAMETERS mask. The ATT pointer in the header of the PWR meter indicates that the display of the measured value is
corrected by the factor of the pre-attenuation (see “Genera! Parameters” foldout).

CAUTION: If the REDUCE RF POWER message appears on the monitor for P > 50 W, immediately reduce the applied
power to P 5 50 W (see also Chapter 1, "Permissible RF input power”).

Purpose of measurement

To check whether the average carrier power of a radio set meets the specifications. Values that are too
low mean a loss of range and values that are too high produce propagation overshoot.

Typical limit values

The standard value of the carrier power may be exceeded by maximally 2 dB under extreme test
conditions and underrun by maximally 3 dB,

TX Fnt
G Trassmiting pover: The PWR mesr, which i
always displayed in the TX mask, shows the
AF GEN R "  1.0000 kHz - Lev. - average cartier power of the device under test. The
measurement is broadband, so the channel
PUR DPEHMOD RMS frequency (RF Frequency field) is insignificant.
........... >
7 N\,
6.682 M +1.13 kHz 138 av
=1.05 kHz
©.999 kHz

kE. DIR COUNT SPECIAL +-8 dB




Transmitter measurements -4.80- Selective power measurement

RF Power (test bandwidth 3 MHz)

Boundary conditions

¢ Carrier unmodulated

e Level > 0 dBm -—> apply signal to RF socket

* Level < 0 dBm -—> apply signal to RF DIRECT socket

¢ Warning: P > 500 mW on RF DIRECT will destroy input stage!
» Check setting of pre-attenuation

Measurement —-> RF power, selective

1. Check basic TX settings

2. <COUNT> Tune 4031 test receiver to frequency of
RF input signal.

3. <SPECIAL> Call up menu of TX Specials.

4. <SEL.PWR> Switch-on of selective power RF meter.

5. Read measured value on SEL.PWR meter

Note: The average value of the applied power is measured with 3 MHz bandwidth to max. +37 dBm (see data she=t). Selection
of the measuring unit (Wart or dBm) in the GENERAL PARAMETERS mask, RF Power field. If pre-attepuation is applied
externally, the resulting falsification of the measured value can be compensated for automatically by entering the pre-
attenuation value in the Pre-attepvation field of the GENERAL PARAMETERS mask. The ATT pointer in the header of the
SEL.FWR meter indicates that the display of the measured value is corrected by the factor of the pre-attenuation (see
*General Parameters™ foldout).

CAUTION: It is not possible to measure the power of harmonics because the mixer of the input stage is in this case
overdriven by the fundamental. The display >>>>> signals overflow of the measurement range. If the message REDUCE RF
POWER appears on the monitor for very high overloading (P > 50 W), reduce the applied power immediately (see also
Chapter 1, *“Permissible RF input power™).

TX FM
RF Freguency =

AF GEM A - 1.0000 kHz 7/ Lev. = -10.9 aVv

Selective power measurement: Here the SELPWR
meter shows the measured value with dBm units

T SEL.PER — because these units were declared in the RF Power
e . field of the GENERAL PARAMETERS mask.

SENS DC—CaL []CPH R 1 RN




Transmitter measurements -4.90- Modulation frequency response

Modulation Frequency Response

Boundary conditions

* When applying signal to RF DIRECT socket, observe deviation restriction (see data sheet)
¢ Warning: P > 500 mW on RF DIRECT will destroy input stage!

¢ Disconnect CCITT filter

» Disconnect filter on OPTION CARD (if present)

Special Measurement ---> Modulation frequency response

1. Check basic TX settings

2. <value> Alter moduiation level (Lev field) with handwheel
until DEMOD meter shows required modulation
(eg 20 % of maximum frequency deviation).

3. <SPECIAL> Call up menu of TX Specials.
4. <AF, RESP.> Special for modulation frequency response.
S. <value> + <ENTER> Enter 0-dB reference frequency in inverted field

and confirm (unless default is accepted).

6. <cursor d> + <value> + <ENTER> Alterf _, (7 reference values) if necessary

7. <RUN> Start measuring routine .

8. Read modulation frequency response (7 reference valoes) from Special mask field

Note: If the CCTTT filter is cut in, a warning signal is heard after < RUN>, Measurement with the fiter is not permissible
because the filter characteristic affects the measured result too much.

TX FM
RF Frequency = 75,2750 NMHz
Cffset - +0.142 kHz
Modulation : The Special mask
RF GEM A - 1.0000 kHz - Lev, = . field in the bottom half of the display shows seven
refercnce values for the modulation frequency
AF- Response {(Ref. at 1.80 kHz? . response of the device under test. 1 kHz has been
Q.15 kHz : - 14.3 dB m“meo—damfmuﬁwmﬂy.
©.38 kHz : - 2.6 dB
@.40 kHz : - 1.8 dB
1.00 kHz : @.¢ dB
1.25 kHz : ©.3 dB
3:00 kHz : — 1.2 dB
6.990 kHz : - 23.8 dB

["oEns B Vouk pC_caL M Acen J RE U




Transmitter measurements -4.100 - Modulation frequency response

Measurement —> Modulation frequency response (manual)

1. Check basic TX settings

2. <value> Alter modulation level (Lev field) with handwheel
until DEMOD meter shows required modulation
(g 20 % of maximum frequency deviation).

3. <dB REL> Normalize level of demodulated signal
¢ = 1KkHz).

4. <MOD FREQ> + <value> VAR £ eg between 03 and 6 kHz (best with
handwhéel).

5. During step 4. read on dBr meter whether B tolerance range is maintained

Note: If the carrier signal of the radio set is phase-modulated, ensure that the maximum frequency deviation is not exceeded at
the highest moduiation frequency. The use of deviation limiting would falsify the measured result. See Introduction for definition
of maximum frequency deviation.

Purpose of measurement

To check whether the frequency or phase deviation or modulation depth of a carrier signal - depending
on the frequency of the modulation signal - remains within the permissible tolerance range (modulation
frequency response). If the curve of the modulation frequency response goes out of the tolerance range,
transmission quality will be degraded.

Typical limit values for FM and &M

For defining a reference point (0 dB) the carrier signal should be modulated with 1 kHz so that the
frequency deviation reaches 20 % of maximum deviation {eg 20 % of 4 kHz = (.8 kHz). If the
modulation frequency f | , is ther varied between 300 Hz and 6 kHz, the relative AF level of the
demodulated signal must remain within the following tolerances:

fmod = 0.3 to 3 kHz: +1t0-3dB
frog = >3 to <6 kHz: The level may not exceed the value measured at 3 kHz
fmod = & kHz: The level must be at least 6 dB below the value

measured at 1 kHz




Transmitter measurements -4.110 - Modulation sensitivity

Modulation Sensitivity

Boundary conditions

* When applying signal to RF DIRECT socket, observe deviation restriction (see data sheet)

* Warning: P > 500 mW on RF DIRECT will destroy input stage!

* Disconnect CCITT filter

* Disconnect filter on OPTION CARD (if present)

» If necessary select a delay in the Delay (TX-Sens) field of the GENERAL PARAMETERS mask

Special Measurement —-> Modulation sensitivity

1. Check basic TX settings

2. <SPECIAL> Call up menu of TX Specials.

3. <SENS> Special for modulation sensitivity.

4. <value> + <ENTER> Eater nominal frequency deviation (eg value of test
modulation) in Deviation field (unless default is
accepted).

5. <cursor d> + <value> + <ENTER> Enter expected level (sensitivity) in Expected Value
field.

6. <RUN> Start measuring routine .

7. Read value displayed to right of expected value

Note: If the entry in the Expected Value field differs very much from the actual modulation sensitivity, the Special is terminated
after a short duration and *—* i indicated as the result.

Measurement —> Modulation sensitivity (manual)

1. Check basic TX settings :

2. <value> Alter modulation leve] (Lev field) with handwheel
until DEMOD meter shows required modulation
{cg test modulation).

3. Read AF level in Lev field




Transmitter measurements -4.120 - Modulation sensitivity

Purpose of measurement

To check what AF level (f0a = 1KkHz) is necessary on the microphone input of the radio set to produce
a certain frequency or phase deviation or modulation depth (modulation sensitivity). The test parameter
"Frequency deviation”, "Phase deviation” or "Modulation depth® is usually the test modulation. The

modulation sensitivity influences the volume information of radiocommunication at the transmitting end.

Typical limit values

The modulation sensitivity also depends very much on the sensitivity of the microphone that is used, so
no typical limit values can be given.

TH FM
RF F Modulation sensitivity: The Special SENS was
offrer U L O OEENNa started with the test parameters Deviation: 2.4 kiz
and Expected Value: 500 mV. The result shows
AF GEN A = 1.00800 kHz 7 Lev. = 325 aVv that the devics under test has modulation
sensitivity of 325 mV,
Deviation : 2.40 kHz
expected Value = 506 vV 325 aV¥

[ Fun l veWR G RE S RELTURN




Transmitter measurements - 4130 - Modulation distortion

Modulation Distortion (f_ , = 1 kHz)

Boundary conditions

+ Disconnect CCITT filter

¢ Disconnect filter on OPTION CARD (if present)

* Waming: P > 500 mW on RF DIRECT will destroy input stage!
* Modulation frequency f__, = 1kHz

Measurement —> Modulation distortion

1. Check basic TX settings

2. <value> Alter modulation level (Lev field) with handwheel
until DEMOD meter shows test modulation.
3. <DIST> Call up DIST meter.

4. Read modulation distortion on DIST meter

Note: The OPTION CARD, fitted with the variable notch filter, is required (see Chapter 8) for measuring modulation distortion
with modulation frequencies between 200 and 600 Hz (to CEPT).
Purpose of measurement
To check what distortion the AF signal already exhibits at the transmitting end. The distortion factor is
the ratio of the sum RMS value of all harmonics of an AF signal to the RMS value of the overall AF
signal (fundamental plus harmonics). A large distortion factor degrades transmission quality.
Typical limit values

The distortion factor may not exceed a value of 10 % at froa = 1kHz

- T® FH Modulation distortion: The DIST meter confirms
RF frequency - HER A that the modulation distortion of the device under
test does not exated the permissible limit value.
aF GEN A =  1.0008 kHz < Lev. = 3.27 WV
PNR DEMOD pIST
>33 v +2 47 KMz 4.9 %
X -2.29 kHz i
1.000 kHz

ki DIR SPECIAL




Transmitter measurements -4.140 - Residual modulation

Residual Modulation

Boundary conditions

* Disconnect filter on OPTION CARD (if present)
* Warning: P > 500 mW on RF DIRECT will destroy input stage!

Measurement —> Residual modulation

1. Check basic TX settings

2. <value> Alter modulation level (Lev field) with handwheel
until DEMOD meter shows test modulation.

3. <CCITT> Cut in weighting filter,

4. <dB REL> AF level (at test modulation) becomes reference
level (0 dB) for dBr meter.

5. <GEN A> Cat out modulation generator GEN A.

6. Read weighted signal/noise ratio on dBr meter

Purpose of measurement
To check what residual modulation appears referred to the test modulation (bum, noise) if the

transmitter of the radio set is not modulated with a useful signal. Excessive residual modulation caunses a
disturbing background noise that impairs intelligibility.

Typical limit values

Weighted S/N ratio at least -40 dB.
m T"SF“ Weighted S/N ratio: The display on the dBr meter
RE Bfgauency - 73,2758 Mz shows that the device under test in this case
exhibits a weighted S/N ratio of -35.6 dB (CCTTT
AF GEN A - 7 Lev. = OFF “ightmg).
PWR DEMOD dBr-FLT —
7.37 u/ \+o.es kHz -35.6 dB
g ~8le3 kHz [ 2

RE_DIR PLRKHOL DEISPECI AL B +20_dB




Transmitter measurements -4.150 - Dewiation limiting

Deviation Limiting

Boundary conditions

* Warning: P > 500 mW on RF DIRECT will destroy input stage!
» Discoanect filter oo OPTION CARD (if present)

Measurement ---> Deviation limiting

1. Check basic TX settings

2. <value> Alter modulation level (Lev field) with handwhee]
until DEMOD meter shows test modulation.

3. <+20 dB> Increase AF output level by 20 dB.

4. Read maximum modulation on DEMOD meter

Note: After the measurement < -20 dB> restores the original test modulation. If the DEMOD meter will not permit a clear
reading on frequency-modulated signals because of superimposed interference, the RMS meter can be used for a "stcady” display
of the average value of the frequency deviation (see Chapter 12, GENERAL PARAMETERS foldout, DEMOD (RMS VALUE}
field).

Purpose of measurement
To check if, when there is a strong modulation signal on the microphone input of the radio set, the

maximum permissible modulation (deviation or AM depth) is exceeded. If the limit value is not
maintained, adjacent-channel interference may result.

Typical limit values for FM

The frequency deviation must remain between 70 and 100 % of the maximum permissible frequency

deviation.
T® Fn Deviation limiting: After the output level of the
RF s;::::""“ e LT T modulation generator GEN A has been increased
to 33.8 mV with < +20dB> (Levfield), the
AF GEN A = 1.8000 kHz ~ Lev. = 33.8 aV DEMOD meter shows +4.10 kHz peak deviation
in this case. Thus the device under test slightly
PuR DEMOD RMS exceeds the maximurm permissible value (here
.......... 4 kHz).
SN . \ .
\ \ .
2.33 W +4.10 kHz 499 mv
\ ~3.46 kHz -
1.000 kHz

RE DIR COUNT B'E AKHOL DIISPEC 1AL —20 dB



Transmitter measurements

- 4,160 -

Harmonics

Harmonics

Boundary conditions

* Warping: P > 500 mW on RF DIRECT will destroy input stage!
* Specifications of analyzer apply for measurement with unmodulated carrier

Measurement — > Harmonics

1. Check basic TX settings
2. <COUNT>

3. <ANALYZER>
4., <HARM-

5. <FREEZE>

Tune test receiver to carrier frequency

of radio-set transmitter.

Switch on analyzer.

Call up harmonics submask; set reference level in
Ref. Level scroll field so that brightened up field at
bottom edge of analyzer window is of minimum
height and message OVERLOAD! does not yet
appear.

Freeze display.

6. Read levels of harmonics (dBc values)

Note: The first seven harmonics are atways detecred up to a fundamental frequency of 142.79 MHz. At higher fundamental
frequencies the analyzer only measures harmonics up to $99.9999 MHz. Details of harmonies measurement are given in

Chapter 6.

Purpose of measurement

To check whether the harmonics of the carrier signal are below the permissible limits. If the limit is not
maintained, this can lead to interference in the frequency range into which the harmonic intrudes.

Typical limit values

According to CEPT Recommendation TR17, no harmonic may exceed a power limit of 0.25 uW.

o gl Level = Harmonics: The harmonics measurement shows an
~1e absclute level of + 38 dBm for the fundamental
-2e (75.2750 MHz), a relative level of -62 dBc for the
~3e second harmonic, -75 dBc for the third harmonic.
:;: ete. With 4 uW (+38 dBm - 62 dBc = -24 dBm) the
—60 second harmonic exceeds the permissible limit.
7ok _I
—8e A n n L -

a=1 ne2 n=3 nadq n=5 nvg n=7
e -2 =75 -5 =75 «?2 -75 dBc

Carrier Fregq.=

75.275@ MHz Level=+ 32 dBm

[ W FRiEZ: B RiIURN




Instruments of basic DUPLEX mask ' Basic DUPLEX Mask

STEP

AF GEN A

Mod

EXT

‘(hidden numeric field); can be assigned to the (opened) -
Level field with (5Ter). As long as the STEP field is in-

verted, the plus/minus keys permit step by step alteration
of the RF output level (step width = content of STEP field).
blanks the (opened) STEP field. Instead of the STEP
field the coNT field can also be displayed.

(pure numeric field); the entered value defines the modula-
tion frequency of modulation generator GEN A (the same
applies to the GEN B field when the optional modulatlon
generator GEN B is installed).

(mixed numeric field [rad, %, kHz]); the content of this field
determines the modulation of the carrier signal (phase
deviation, modulation depth or frequency deviation). As
long as an entry has not yet been terminated with (ENTER),
the required units can be assigned to the entered value with
(onT7scRo). Thus the class of modulation/demodulation is
set at the same time (AM not possible).

(scroli fleld), the scroll variables (AC and DC coupled)
determine the coupling of the external modulation-signal
source. The field is only produced on the screen if the EXT
MOD input socket has been connected to the modulation-
signal path with (ExT).

Instruments of basié DUPLEX mask

RMS

dBr
DIST
SINAD
MOD
DEMOD
OFFSET

PWR
AF POWER

(RMS AF voltmeter and AF frequency counter); call up with
(o). ‘

(relative level measurement); call up with (é8 REL).
(distortion meter); call up with [DisT).

(SINAD meter); call up with [(siNAD).

(modulation meter RX); call up with [RXMODMOD GEN).
(modulation meter TX); call up with (oeEmoD]. -

(analog display of frequency offset); call up with +
(oFEsED).

(RF power meter); called up automatically.

(AF power meter); call up alternatively to RMS by
GENERAL PARAMETERS mask.

4-17



Receiver measurements -~ 4,180 - Basic RX settings

Basic RX Settings

The basic RX settings are the foundation for all standard receiver measurements. It is sufficient to
perform these basic settings once before starting the actual receiver measurements. In the course of
recciver measurements the basic settings will normally be maintained unaltered, meaning that only a few

extra entries are necessary.

1. <RX>» Call up RX mask.

2. <RF> or <RF DIR> Connect to appropriate input socket.

3. <FREQUENCY> + <value> + <ENTER> Tune signal generator to channel frequency of
radio set.

4. <LEVEL> + <20 (pV)> + <ENTER> Set RF output level to 20 uV (EMF).

5. <MOD FREQ> + <1> + <ENTER> od = 1kHz (GEN A)

6. <VOLTM> nnect VOLTM socket (AF input).

7. <FM AM ®M> + <value> +

*<UNIT/SCROLL> + <ENTER> Enter value for test modulation in Mod field and

select class of modulation (kHz, %, rad); GEN A
is switched on automatically.

B. Switch on receiver of radio set

Following the last step of the basic settings the Mod entry field (brightened up) in the RX mask is active;
the LEDs RX (green), GEN A (green) and VOLTM (yellow) must illuminate on the front panel. Now
you can commence any standard receiver measurement.

If you use RX Specials, you can skip steps 6. and 7. of the basic RX settings. The RX Specials
automatically couple the VOLTM socket and set a modulation frequency of 1 kHz if this is necessary.

NOTE: When you are altering the RF output level, there may be a jump in level of > 0.1 dBm at the
boundary between +5.0 dBm and +5.1 dBm (RF DIRECT socket) or -15.0 dBm and -14.9 dBm RF
socket). At these level boundaries a second output stage is cut in or cut out respectively, meaning that
the actual jump in level depends on the tolerances of both amplifiers (see data sheet). This jump in level
will not appear when the level is altered continuously with EMF CONT.

Rx Fn Basic RX getinp: In the RX mask the following
" EiIey 1 oe3gTis i cperatng parmeters ar Geciaed her: R is he
Level EHF - 26.0 »¥ active RF gocket, RF level = 20 yV/EMF, channe
AF GEN A =  1.9600 kHz ~ Mod. = &equenq-asmsm{z,fmd-lmz,m
modulation, test modulation = 2.4 kHz
nop RMS

1.39 ¥
-z
1.000 kHx

EE CONd SRECIaL i 00k




Receiver measurements

-4.190 -

Sensitivity

Sensitivity (S/N and SINAD)

Boundary conditions
» Cut out squelch of radio set

* Disconnect filter on OPTION CARD (if present)

. O::lly1111.-,asu.11.-,SINADvurit.hfmmI = 1kHz

Special Measurement — > Sensitivity

. Check basic RX settings
. <CCITT>

+ <SPECIAL>

. <SENS>

£ N

5. <RUN>

Cut in weighting filter.

Call up menu of RX Specials.

Call up Special for receiver sensitivity; line
Sensitivity appears with three entry fields: first
select measuring method (S/N or SINAD) in

centre field (scroll field), then enter S/N or

SINAD reference value in left field (numeric field)
and choose required unit in right field (scroll field).
Start measuring routine .

6. Read measured result from Special mask field

Note: The Special stores the entered reference value for the two measuring methods /N and SINAD. When the measuring
method is selected therefore, the reference value last entered is set automatically. After the measurement * < UNTT/SCROLL >
converts the measured value to the other units if the units scroll field is brightened up.

Measurement —> SINAD (manual)

1. Check basic RX settings
2. <CCITT>

3. <SINAD>

4. <LEVEL> + <value>

Cut in weighting filter.

Call up SINAD meter,

Alter RF output level of signal generator with
handwheel until SINAD meter shows required
reference value.

5. Read level value (EMF) in Leve! fleld




Receiver measurements - 4200 - Sensitivity

Measurement —-> $/N (manual)

1. Check basic RX settings

2. <CCITT> Cut in weighting fiiter,

3. <dB REL> Call up dBr meter.

4. <GEN A> Switch off modulation generator GEN A

5. <LEVEL> + <value> Alter RF output level of signal generator with
handwheel until dBr meter shows required
reference value.

6. Read level value (EMF) in Level field

Note: Check the measured result by switching modulation generator GEN A on again and resetting the AF leve! value with
<VOLT> + <dBREL>.If GEN A is then switched off again, the dBr meter should immediately show the required reference
value. If there are deviations, adjust the RF level in the Leve/ field with the handwheel.

Purpose of measurement

To determine what RF level is required on the antenna input of the radio set so that the AF signal on the
loudspeaker output of the radio set exhibits a specific signal quality, characterized by the $/N or SINAD.

Si level
=201
SN = 2 log Noise level

INAD = Signal level + Noise level + Harmonic level
SINAD = 20 log Noise level + Harmonic level

Typical limit values

6 dBLV (2 wV) EMF for 12 dB SINAD or 20 dB S/N.

RX FM

" Segsszew [ 732738 M s sepitivi: Spoc
Levelssen - LMW__r_mt_:Ed&(xw Sﬂ;\:;:;nﬂ;rtv:ldn:ﬁcr
- . . = 2.48 kR ’l it
AF GEN & 1.9088 kHz - Mod 4 z (zoadB)cmsmd mumtmm'bw ¢ 1s to bave
(here dBy): the result of the measurement is
1.2 4By {corresponding to value in Level field).
Sensitivity 20 dB  SINAD : 1.2 dBy

panvw e wioe Booueicn Bl R ok




Receiver measurements -4210 - AF frequency response

AF Frequency Response

Boundary conditions

¢ Disconnect CCITT fiter
» Disconnect filter on OPTION CARD (if present)

Special Measurement —> AF frequency response

1. Check basic RX settings

2. <SPECIAL> Call up menu of RX Specials.

3. <AF RESP> Special for AF frequency response.

4. <value> + <ENTER> Enter 0-dB reference frequency in inverted field
and confirm (unless default is accepted).

5. <cursor d> + <value> + <ENTER> Alterf , (7_ rcferen_oc values) if necessary.

6. <RUN> Start measuring routine.

7. Read AF frequency response (7 reference values)

Note: If the CCITT filter is cut in, & warning signal is heard after < RUN> and the warning CCITT Filter is oo appears in the
status linc. Measurement with the CCITT filter is not permissible because the filter characteristic affects the measured result too

much.

Measurement -—-> AF frequency response (manual)

1. Check basic RX settings

2. <dB REL> Call up dBr meter.
3. <MOD FREQ> + <value> Vary frequency of modulation signal between
300 Hz and 6 kHz with handwheel.

4. During step 3. read on dBr meter whether permissible dB tolerance range is maintained

>>>



Receiver measurements -4220 - AF frequency response

Purpose of measurement

To check whether the AF frequency response of the radio set - depending on the frequency of the
modulation signal - remains within the permissible tolerance range (modulation frequency response). If
the curve of the modulation frequency response goes out of the tolerance range, the standard of
intelligibility will be degraded.

Typical limit values for FM and &M

If the modulation frequency f_ _ | is varied between 300 Hz and 6 kHz, the AF level of the demodulated
signal must remain within the?gflowing tolerances:

£0q = 0.3 to 3 kHz:  +1to-3dB
frog = >3 to <6 kHz: The level may not exceed the value measured at 3 kHz
fmod = 6 kHz: The level must be at least 6 dB below the value measured at 1 kHz

RX FM
RF Frgougncy - 73.2790 Mz AF frequency response: The Special mask fietd in
LevelsS0n = 223 pv the bottom half of the display shows the AF
RF GEN A - 1.9000 kHz 7 Mod. = 2.40 kHz frequency response of the device under test in the
form of seven reference values. The value 1 kHz

has been declared as the 0-dB reference frequency.

AF- Responze (Ref. at R kHKz)
9.15 kHz - 8.5 dB
.30 kHz “« 1.1 dB
2.40 kHz 8.0 dB
1,90 kHz 8.0 db
1.25 kHz - 8.3 dB
2.00 kMz - 8.7 dB
6.08 kHz - 41.6 dB

H
 Sens W okarow I Fun — BGoetcn B




Receiver measurements -4230 - Demodulation distortion

Demodulation Distortion (f__, = 1 kHz)

Boundary conditions
» Disconnect CCITT filter

* Disconneet filter on OPTION CARD (if present)
* Modulation frequeacy f_, = 1kHz

Measurement —> Demodulation distortion

1. Check basic RX settings
2. <DIST> Call up DIST meter.

3. Read demodulation distortion on DIST meter

Note: The OPTION CARD, fitted with the variable potch filter, is required for measuring demodulation distortion with
modulation frequencies between 200 and 600 Hz.

[}

Purpose of measurement
To check to what extent the receiver of the radio set distorts the useful AF signal. The distortion factor is

the ratio of the sum RMS value of all harmonics of an AF signal to the RMS value of the overall AF
signal (fundamental plus harmonics). A large distortion factor degrades the standard of intelligibility.

Typical limit values

The distortion factor may pot exceed 10 % for f_, = 1kHz.

kx Fn Demodulation distortion: The DIST meter shows a
RE Erfousncy - 85.8730 Mz distortion facior of 5.4 % for the device under test.
Level /EMF = .
AF GEN A =  1.0000 kMz ~ Mod., = Z2.4@ kHz
MOD DIST RMS
sS4 % 1.39 ¢
N <
1.000 kHz

£ M CONI ceecine B




Receiver measurements

- 4240 -

IF filters

IF Bandwidth and Centre-frequency Ofiset

Boundary conditions

» Cut out squelch on radio set

Special Measurement —> IF bandwidth and centre-frequency offset

1. Check basic RX settings

2. <SPECIAL> Call up menu of RX Specials.

3. <BANDW> Call up IF Special.

4. <value> + <ENTER> Eanter reference value of attenuation.

5. <RUN> Start measuring routine .

6. Read measured values for IF bandwidth and offset from nominal centre frequency
Note: If the measured IF bandwidth is greater than 51 kHz, the displayed result is *----~- ",

Measurement ~—> [IF bandwidth and centre-frequency offset (manual)

[+ W, BRI N I
e e v s e

Check basic RX settings

<GEN A>

<LEVEL> + <0.04 (pV)> + <ENTER>
<LEVEL> + <OFF>

<dB REL>

. <LEVEL> + <wvalue>

. <STEP> + <value> + <ENTER> + <+>
. <FREQUENCY> + <+> + <5> + <ENTER>

. <ENTER> 4 <value>

Switch off modulation generator GEN A.
RF output level = 0.04 L V/EMF

Switch off signal generator.

Call up dBr meter.

Switch on signal generator and increase level
entil dBr meter shows -10 dB (noise
suppression).

Increase RF level by refereace value of
attenuation (eg 6 dB).

First roughly detune signal generator

(with Offset field) by +5 kHz.

Open Offset field and finely detune offset
value with handwheel until dBr meter again
shows -10 dB: note offset value.

10. Repeat steps 8. and 9. with -5 kHz

11. The two noted offset values, added together, are the IF bandwidth;
centre-frequency offset = (f_ - )2




Receiver measurements «4250 - IF filters

Purpose of measurement

The measurement determines indirectly the bandwidth of the IF filter and its centre-frequency offset.
Too small a bandwidth reduces the standard of intelligibility, too large a bandwidth reduces adjacent-
channe! selectivity and thus sensitivity. Highly unbalanced IF filters (large centre-frequency offset)

produce distortion of the AF signal.
Filter
RF level A . A attenvation
Offset ( dB )
X+6dB - 5]
X o}
IF filter curve: The numbers refer to the different
steps in manual measurement.
Off

Typical limit values

Depending on the channel spacing the nominal bandwidth is between 8 and 15 kH2. The permissible
centre-frequency offset is 0.5 to 1 kHz.

RX FM
RF Frequency = 75.2750 MH:z
Offzet - + 9,.00 kH:z
LevelrsSen o 0.52 uv
AF GEN R = 1.000@ kHz - Mod. = OFF IF bandwidth and centre-frequency offset- The
Special BAND W was started here with the usual
parameter 6 dB as the reference value of the
attepuation. In contrast to time-consuming manual
Bandwidth HB &B : 17.19 kiz measurement, the Special presents the values
OffFaset : + ©.20 kHz measured for IF bandwidth (17.10 kHz) and centre-
frequency offset ( + 0.2 kH2) after just 2 few
seconds.

QUL CH o -




Receiver measurements -4.260 - Squelch

Squeich Characteristic

Boundary conditions
« Cut in squelch on radio set

¢ For a slowly responding squelch declare a delay in the
GENERAL PARAMETERS mask (Delay Squelch field)

Special Measurement --> Squelch characteristic

1. Check basic RX settings

2. <SPECIAL> Call up menn of RX Specials.

3, <SQUELCH> Call up squelch Special; the line Squelch contains
two scroll fields: in left field select RX Mute
(measurement to determine muting threshold of
squelch) or RX Unmute (unmuting threshold), and
in right field select required unit for measured
value.

4. <RUN> Start measuring routine .

-|5. Read measured values for switching threshold and hysteresis

Note: After the measurement the second threshold value that is not displayed can be produced with < UNTT/SCROLL > if the
RX Mute or RX Unmute field is active (inverted).

If a time durition has been declared in the Delay Sque/ch field of the GENERAL PARAMETERS mask, this time will be waited
between the individual setting steps (RF level value) 50 that slow squelches have sufficient time to respond.

Measurement —> Squelch characteristic (manual)

1. Check basic RX settings

2. <LEVEL> + <value> Reduce RF output level with handwheel until AF
signal drops abruptly: note RF level (RX Mute).
3. <value> Increase RF level with bandwheel until AF signal

abruptly appears: note RF level (RX Unmute).

4. Difference between levels is squelch hysteresis




Receiver measurements -427) - Squelch

Note: If the attesuator switches during the manual measurement (recognizable by the gound) close to the point of response of
the squelch, it will not be possible to determine the exact leve! (RX Mute/RX Unmute) because of the hysteresis. In this case set
the closest RF ieve] (unit dBm) that does not produce muting of the AF and show the CONT field with the EMF CONT softkey.
Then alter the initial value of the CONT field (eg 0 dB) with the handwheel. Thus you continucusly reduce the output level of

the signal generator by the particular dB value (max.
-20 dB). The actual RF output level is the sum of the values in the fields Level/EMFand CONT.

Purpose of measurement

To determine at what RF level on the anteana input of the radio set the receiver blocks the AF signal
path (muting threshold) and enables it again (unmuting threshold). The difference between the two RF
levels is the squelch hysteresis in dB. If the muting threshold is set too high, it will spoil the high
sensitivity of a receiver.

Hysteresis Squelch characteristic: When the increasing RF level on the

: antenna input of the radio set reaches the enabling threshoid
(RX Unmute) of the squelch, the latter enabies the AF signal.
When the decreasing RF level reaches the blocking threshold
(RX Mute), the AF signal is biocked or muted. The hysteresis
prevents uncontrolled response of the squelch when the RF

level alters minimally.

off

3
$ i

RX Mute RX Unmute RF level

Typical limit values

Both switching thresholds are generally below the value for receiver sensitivity. The hysteresis is

commonly about 2 dB.
RX FM
RF Frequency =~ 75.275¢ nNHz
CteeTisen = T 1:28 :52
Squelch characteristic Here the Special
AF GEN A « 1.0900 kHz ~ Mod. = 2.40 kHz SQUELCH showed 037 1V as the muting
threshold (RX Mute) of the squeich. The hysteresis
is164B.
Sguelch RY fute : .37
Hysterexis @ 1.6 dB

HANDW L _run @l KEURN




Receiver measurements -4280- Limiter

Limiter Characteristic

Boundary conditions

» Call up AF POWER meter; first locate GENERAL PARAMETERS mask
» Use RF DIRECT socket

Measurement —> Limiter characteristic

1. Check basic RX settings

2. <LEVEL> + <2 (uV)> + <ENTER>  Set RF output level of 2 oV EMF and volume on
radio set to 25 % of rated AF power.

3. <dB REL> Call up dBr meter.

4., <LEVEL> + <100 (mV)> + <ENTER> Set RF output level to 100 mV EMF.

5. Read relative change in level on dBr meter

Purpose of measurement

To check how much the loudspeaker level of the receiver alters when a weak and a strong RF signal are
applied alternately to the antenna input. The limiter should prevent the occurrence of any largish
fluctuations in volume. :

AF tovel

r has responded.
Limiter threshold max. 6 dB

S/N ratio .
AF signal I j_ Limiter characteristicc The AF output level of the radio set is
_‘5(/7 ——mE T virtually indeperdent of the RF input level after the limiter

—r...--—.—...-_

>




Receiver measurements - 4290 -

Limiter
Typical limit values
Maximally +3 dB change in AF level referred to the AF level for 2 wV RF input level.
kx Fn - Limiter characteristic: After the AF level has been
R Drgausnew  © B3 0708 hix normalized at 2wV RF level by calling up the dBr
Level/ENF = 182 aVv meter, the meter now shows -1.3 dB at 100 mV RF
AF GEN A - 1.0000 kHz - Mod. - IEFEIIIIN level.
"OD dBr
-1.3" a8
i
1.9000 kHz

L Ri R CON) CEEETEE S




DUFLEX measurements - 4,300 - Basic setting

Basic DUPLEX Settings

The basic DUPLEX settings arc a combination of the basic TX and RX settings:

1. Call up the basic DUPLEX mask (option)

2. Couple the current RF input/output socket .
3. Tune the signal generator to channel frequency £, of the radio set )
4. Tune the test receiver to channel frequency £, of the radio set )

5. Set the RF level to the required value (eg mlﬁ{f)

6. Set the modulation frequency (eg 1 kHz)

7. Select the modulation (eg 2.4 kHz frequency deviation)

') If the linking of the two frequency values with the duplex spacing has been declared in the GENERAL
PARAMETERS mask, it is sufficient to enter just one value (see also GENERAL PARAMETERS
foldout).

Note: <STEP> changes the lower and upper sidebard (see also Chapter 12, section "Controls".

Select input/output socket

Select the RF socket as the current input/output if the device under test is a single-port radio set. The
level of the signal generator must then be at least 60 dB smaller than the transmit level of the radio set
50 that the two signals are adequately isolated. Normally this condition is always satisfied.

In the case of a dual-port radio set connect its transmitter to the RF socket and its receiver to the RF
DIRECT socket. Couple the RF DIRECT socket as the current RF output with <RF DIR >, The RF
socket remains effective as the RF input because the duplex demodulator is connected directly behind
this socket, before the RF/RF DIRECT switchover,

If a duplex radio set is to be tested on several channels, the entry procedure can be very much shortened

by making suitable declarations in the GENERAL PARAMETERS mask (refer to Chapter 3, Operating
Raules - Working with channe] numbers).

RX FA ——tee TX FM

RF F « B5.0750 MH 75.2750 MH Mﬁen the : 8
o":::"“’ - %‘fu’g -9, 06 kH: parameters are specified in the DUPLEX mask:
Level/ENF - RF is the active socket, £, = B5.075 MHz,

RF GEN R = 1.0000 kHz ~ Mod. » 2.4@ kHx fpx = 75275 MHz RFlevel = 204V, 1, =

1 Efiz, PM modulation, test modulation = 24 kiz.
PWR DEMOD RMS
2\‘35 ] *5\.07 kHz 1.3 v
N ~8.27 kHx
1.000 kHz

LMFE_CONI SPEC1AL WPEAKHOL DY




DUPLEX measurements - 4.310 - Signal transfer

Signal Transfer

Boundary conditions

* Switch off squelch of radio set

 Set RF output level on Level/EMF

* Switch off transmitter of radio set before starting, switch on receiver
» Disconnect filter on OPTION CARD (if present)

Special Measurement —> Signal transfer

1. Check basic DUPLEX settings
2. <SPECIAL> Cal! up menu of DUPLEX Specials.
3. <DESENS> Call up Special for measuring duplex signal

transfer (desensitizing). Line Desens appears with
two entry fields. First select test method (S/N or
SINAD) in righthand field (scroll field). Then
eater $/N or SINAD reference value in lefthand
field.

4. <RUN> Start test routine.

5. Following request on screen, switch on transmitter within 8 s

6. Read measured value for duplex signal transfer (in dB)

Purpose of measurement

Single-port duplex radio sets use one and the same antenna for their transmitter and receiver, the
transmitted and received signals being isolated from one another by a duplexer. Duplex signal transfer is
a measure of this isolation. Good isolation shonld be aimed at so that as Little transmitted power as
possible reaches the receiver input and reduces receiver sensitivity, ie desensitizing. The duplex signal
transfer results from two measurements of sensitivity on the radio receiver with the transmitter switched
oﬁandon.Themﬁobetwecnthetwovaluesisthcduplexsignaluansfer expressed in dB.




DUPLEX mecasurements - 4320 - Signal transfer

Typical limit values

The duplex signal transfer (desensitizing) should not exceed 3 dB.

RX FN TX FM
RF Fr:'q::ncy : 85:'-?28 E'I:: 75.275@ nHz
- LevelsSen = Duplex signal transfer: The Special DESENS was
AF GEM A = 1.0080 kHz - Mod. = 2.48 kHz used to test a device with the paremeters SINAD
(test method) and 20 dB (reference value). Resuit:
1.6 dB duplex signa! transfer.
Desens 20 dB  SINAD : 1.6 dB

BTN DS CTRCTETON RN
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Selective call -520- Basic sequential mask

Selective-call encoder and decoder

The standard STABILOCK 4031 comes with a selective-call encoder and decoder. Common standard
tone sequences can be used whose parameters (frequency, tone duration, pause) permit variation (user
tone sequences). A user tone sequence can be stored. What are called "sequential masks" are used to
operate the encoder and decoder and to display the measured results.

Technical data

See data sheet

Basic Sequential Mask

The basic sequential mask is called up with < AUX> + <SEQU>. This means that the monitor shows
the basic mask that was last current (TX, RX or optiopally DUPLEX) in the top balf of the screen and
the basic sequential mask in the bottom half. With < HELP > all entry fields can now be ideatified by
briefly brightening them up. The entry fields are accessed as usual with the cursor keys. For the ficlds in
the top half of the screen there is still the possibility of rapid access, eg with < FREQUENCY >.

Rx Fni Basic sequential mask: Before the call with
RF Frequenc = B85.6750 MHz i <
Fieet o 2 39.88 khr <AUX> + <SEQU> the basic RX mask
LevelsSen = 20.9 pVv was current, and it is kept in the upper half of
the screen. The scroll field in the centre
AF GEN A - 1.0000 kHz 7 Mod. = 2.40 kHz - .
GEN B - 1.0000 kHz - Mod. =« OFF shows that the mode CALL --> DECODE s
sci. The pointer ZVEI I reminds you of the
ZVELl 1 standard tone scquence that is presently set.
No. 12345 Tones:
Add
Response Time ns
Call Delay Q ms Mo of Teones s
Tolerance =~ 8.0 Banduidth +—- 2.5 %
Tiwmeout 1000 =s

| Svsitell Paran. JONE SHOL CONT I HUM___Jl i L URN




Selective call -530- Basic sequential mask

Setting Mode of Operation

One of four possible operating modes can be selected in the basic sequential mask for selective calling.
These modes are:

CALL

DECODE

CALL ~> DECODE
. CALL <~ DECODE

CALL
The encoder generates the required call tone sequence (the decoder is not activated).

DECODE
The decoder expects the arrival of a tone sequence. When this appears, it is decoded. The encoder is not
activated in this mode.

CALL ~-> DECODE ,

This is the mode for an acknowledgement call. First the encoder generates the required call tone
sequence. Then the decoder waits for the arrival of a tone sequence. When this appears, it is decoded.
Switching from encoding to decoding takes about 80 ms (without the optional DUPLEX FM/PhM
stage). The option reduces the switching time to approx. 15 ms.

Notes: If the generator of the 4031 is keyed (see "Carrier Keying"), this lengthens the switching time by
approx. 20 ms.

The last pause of a call tone sequence (see "Modifying Tone-sequence Parameters") is not waited for in
the CALL — > DECODE mode; after the last tone of the call tone sequence the decoder is activated with
a delay of only 5 ms or 100 ms.

CALL <- DECODE

This mode is only possible if the optional DUPLEX FM/PhM unit is incorporated. To begin with, the
decoder expects the arrival of a tone sequence. As soon as this appears, it is decoded. With the arrival of
the last tone, the delay begins that is entered in the Call Delay field (at least 100 ms), before the encoder -
outputs the call tone sequence. During the minimum delay of 100 ms the decoder is able to decode a

tone sequence with maximally five tones. The decoding of more extensive tone sequences lasts longer (eg
about 380 ms for a 30-tone sequence), so that in such cases the minimum delay of 100 ms cannot be
maintained. The call tone sequence is then output immediately upon completion of decoding.

You can set the required mode of operation with * < UNTT/SCROLL >, by turning the handwheel or by
striking the plus/minus keys. First the scroll field in the centre of the screen must be located with the
cursor keys,

If one of the control interfaces is available, relay 3 of this option is set automatically when the decoder
(4031) begins 2 decoding operation. The relay can be used, for example, to trigger the expected tone
sequence on the radio set. At the end of the decoding operation the relay drops out again.




Selective call -540- Basic sequential mask

Selecting AF or RF Signal Path

An AF or RF signal path is possible for the output and feeding in of the tone sequences. The call tone
sequence generated by the encoder can always be brought out as an AF signal on the MOD GEN socket
(front panel) and on socket Bu 29 (back panel) if the AF generators (GEN A, GEN B) are switched on
the TX signal path. In the RX or DUPLEX mode the tone sequence signal (AF) is available at socket
Bu 27 (back panel) if the generators are switched on the RX signal path.

The AF can be fed in on the VOLTM socket (front panel), which must be connected to the internal AF
signal processing with < VOLTM >.

If the RF signal path is used, the current RF parameters (modulation, transmit/receive frequency, RF
level) must be set before the basic sequential mask is called up in the basic RX and TX mask and the RF
socket must be activated. If the DUPLEX FM/PhM unit is integrated, the DUPLEX mask automatically
adopts these values. The basic mask into which the basic sequential mask is transferred determines
whether the RF signal path may be used simultaneously for the output and feeding in of the tone
Sequences:

Basic HX mask visible

Output of the call tone sequence on the RF socket. The feeding in of a tone sequence is only possibic on
the VOLTM socket because the test receiver is not activated.

Exception: In the C4LL —> DECODE mode there is an internal switch from RX to TX as soon as the
call tone sequence is output. After decoding of the arriving tone sequence (or termination of decoding)
there is a switch back to RX. This means that specially in this mode RF output and RF feed-in is
permissible on the RF socket if the basic RX mask is visible.

Basic TX mask visible

RF feed-in of a tone sequence is permissible on the RF socket. For this purpose connect the decoder to
the demodulator with < DEMOD > . Output of the call tone sequence is only possible on the socket
MOD GEN/Bu 29 because the signal generator is not activated.

Basic DUPLEX mask visible

RF output of the call tone sequence and RF feed-in of a tone sequence are permissible on the RF
socket. For this purpose connect the decoder to the demodulator with < DEMOD >.

Carrier Keying

In the C4LL and C4LL —-> DECODE modes carricr keying is possible if the signal generator of the
4031 is first switched off in the RX or DUPLEX mask with <LEVEL> + <QOFF>. The encoder then
keys the signal generator automatically. Following any carrier delay that is set (content of Call Delay
ficld) the call tone sequence is sent and the signal generator is switched off again.




Selective call -5.50 - Standard tone sequences

Selecting Standard Tone Sequence

<SYSTEM > calls up the SEQUENTIALS submask, which allows you to select different standard tone
sequences. A tone sequence is selected by moving the cursor in front of the appropriate entry with the
cursor keys and then executing < UNIT/SCROLL >. The encoder and the decoder adapt to the
parameters of the selected tone sequence.

The USER eatry stands for a stored tone sequence with parameters defined by the user.

- <RETURN > takes you back to the basic sequcntiai mask. Here the display field in the centre of the
screen always shows the name of the selected tone sequence.

SEQUENT IALS
AVAILABLE STRHDARDS
v ) :
gvg {I gg%‘r'r SEQUENTIALS submask: This submask of
B EuRO NATEL the basic sequential mask permits you to

EEA USER seiect the tone sequence whose parameters

£IA . . i are to be valid for the encoder and decoder.
In this case the EURO tone sequence has
been selected.




Selective call «~ 5,60 - Tone-sequence parameters

Modifying Tone-sequence Parameters

<FPARAM. > takes you from the basic sequential mask to the PARAMETER submask. This shows the
parameters of the sclected tone sequence. In this mask too, < HELP > briefly brightens up all entry
ﬁelds.lnthiseasetheyarcallpurenumericﬁelds.ABofthcmeanbelocatedwiththeausorkcysaud
the entered values can be modified. Terminate each entry with < ENTER >, In this way individual
&equencyvalnesunbcallocaledtothecalldigitsﬂthrougbF.Youcanalsomodifytheparamctcrs
TIME (tone duration) and PAUSE (duration of pause until next tone) individually for tones 1 through
15. For tones 16 through 30 only a common TIME and PAUSE value can be declared.

The R entry field defines the repeat tone. You can locate this entry field with the cursor keys and open it
with <ENTER >. Enter hex characters A through F with the softkeys. As usual, terminate the eatry with
<ENTER >.

If one and the same value is to be entered throughout in the 7IME or PAUSE column, it is sufficient to
enter the new value just once. After confirmation of the value with < ENTER > .
<ALL LIKE CURSOR > will change all values to the new value.

<STORE TO USER > causes the 4031 to store the momentarily set tone-sequence parameters as a
USER tone sequence in RAM. The parameters of this tone sequence can then be called up by way of the
SEQUENTIALS submask just like those of the standard tone sequences. (CAUTION: Master Reset
also deletes the parameters of 2 USER tone sequence.)

<STD> cancels all modifications to parameters. If this softkey is struck, a modified standard tone
sequence will return to its standard parameters. A modified USER tone sequence will again take on the
parameters that were originally stored.

<RETURN > takes you back to the basic sequential mask. If values have been altered in the
PARAMETER submask, the encoder and decoder will adopt the new values. In such a case the pointer
n.Std (non-standard) beneath the name of the tone sequence in the basic sequential mask will indicate to
you that the original (standard) parameters are not being used.

PARAMETER ZVEI I

TONE FREG. (Hz) TIME(ws) PAUSE(ms)| PARAMETER submask: The mask not only shows
No. g First "'2" ;g g the parameters of the currently active tone sequence,

% %%-?g‘g 3. ;3 3 it also permits modification of the parameters. The

. 4, i i

3 1588:8 a: 12 b4 repeat tone is entered in the R field.

5 i1530.0 E. 7Q @

6 1670.9 7. 79 @

7 1936.9 8. 70 e

8 2000.9 9. 7@ @

9 2200.9 18. 7@ @

A 2800.0 11. 7@ @

B g108.0 12. 7e e

c 970.0 13, 7e e

D 886. 0 14. 70 ®

E 2600.0 15, 7e ]

: € e 16.-30. 7e ]

SiD B STORE TO USER 8 ALt LIKE CURSOR




Sclective call -570- Test procedure

Entering Call Number

The pure numeric field No. in the basic sequential mask holds call numbers up to the 15th digit if the
field is located with the cursor keys. If the field already contains a call number, this can be dejeted with
< OFF > before entering the new one. For entering hexadecimals the softkeys are assigned the hex digits
A through F as soon as the field is opened, eg with <ENTER >. Incorrect entries can be corrected by
overwriting them when they are marked by the cursor. As usual, entries are to be terminated with
<ENTER >.

If a call number consists of more than 15 digits (maximally 30 digits), the remaining digits are (o be
entered in the Add field, which can also be located with the cursor keys. When the call tone sequence is
output, the digits of the Add field are joined precisely to the digits of the No. field.

Double-tone Sequence

As long as only modulation generator GEN A is availabie, 4dd is a common text field with an associated
numeric field. If the 4031 contains the GEN B option however, Add is a scroll field with the scroll

variables Add and 2n4:
Add Encoder generates single-tone sequence with maximally 30 tones
2nd Encoder generates double-tone sequence with maximally 15 tones

The numeric field (accessed with cursor keys) that is assigned to the scroll field thus holds either the
digits 16 to 30 of a single-tone sequence or the digits of a double-tone sequence. In the case of a double-
tone sequence the associated digits in the fields No. and 2nd form the digit pair of a double tone.

If double tones are only to be generated at the end of a single-tone sequence (eg for driving a siren),
proceed as follows: locate the 2nd field with the cursor, open the fieid with <ENTER > and move the
cursor to the location after which double tones are wished.

Single-tong and double-tone sequence: If a single-tone sequence has more than 15 call digits. the remaining digits must be
entered in the Add field (figure left). The GEN B option also enables double-tone sequences to be generated, like here for
example with the double tones 1.2, 3-4, 5-6, etc (figure right).

RX Fn RX FM
RF Frequency = B5.8750 MH: RF Frequency = BS.8758 MHz
et - + 9.08 kHz Offset - + §.08 kHz
Levels56n = 20.6 yv Level/S00 = 20.8 uv
AF GEM A - 1.0000 kMx 7 Mad. = OFF AF GEN R - 1.9000 kH: 7 Mod. = OFF
GEN B - 1.9990 kHx ~ Mod. = OFF
CALL + EURC CALL EURD [ 1]
Mo . EEESETEn'CDEF Tonen: Mo . Tones:
Add 2nd %
Response Tiae s Regponse Tias [ 1]
Call Delay ¥ as Mo of Tones S . Call Delay ® ms Mo of Tones -]
Tolerance - 8.8 % Banduidth +/= Z.5 ¥ Tolerance = ®.@ ¥ Bandutdth +7- 2.5 ¥«
imecut 18088 as Timeout 1000 ax

NEOT IR NONSTE SEEIDAN SACTY RENCD TR MREGES (U EEECTER ECTCEE SR



Selective call - 5.80 - Test procedure

Declaring Test Parameters

Five other entry fields of the basic sequential mask enable test parameters to be eatered: two for the
encoder, three for the decoder.

Call Delay

A call delay of the call tone sequence, as required in the CALL <-- DECODE mode (eg testing of a base
station), can be declared in the Call Delay field (permissible value: 0 to 999 ms). If no call delay is
permissible, the field content is forced set to 0,

Encoder Tolerance

An intentionally produced frequency offset of the call tones (call tone sequence) tests the decoding
bandwidth of the device. The frequency offset is entered as a percentage deviation of the call tone
frequency from rated values (PARAMETER submask) in the Tolerance field (permissible value: 0 to
9.9 %). This field has an associated scroll field for selecting the sign (+/-).

Number of Tones Decoded
The value in the No. of Tones field specifies how many call tones of an incoming tone sequence are to be
decoded by the decoder (permissible value: 0 to 30).

Decoder Bandwidth
If call tones arrive with a frequency offset, it will depend on the value in the Bandwidth + /- field whether
these tones are then decoded. In an analogous manner to the encoder tolerance, this decoder bandwidih
also refers to the rated frequency of the call tones (PARAMETER submask). Values between 0 and
+9.9 % are permissible for the decoder tolerance (typically 2.5 %).

Timeout
The entry in the Timeout field (permissible value: 0 to 9999 ms) prevents the decoder from remaining

blocked by incomplete tone sequences. The timeout counter is started at the end of a call tone, and reset
at the start of the following call tone. If no call tone is received during timeout, the decoding is stopped.

R FM ———— TX FM
RF Freguency + B5.875@ MHz 75.2749 MHz
Offset - + ©0.00 kHz .
LevelrSen = 20.e pv Test parametgrs: Here, for example, the
AF GEM A =  1.9000 kHx - Mod. = 2.4@ kHz - declared test parameters are call delay =
GEN B .- 1.0000 kHz - Mod. = OFF 150 ms, eacoder tolerance = +35 %, number of
decoded tones = 5, decoder tolerance =
CALL + 2ZVEL 1 =25 % and timeout = 2000 ms.
No, 13579 Tones:
Add
Rezponse Time »s
Call Delay 150 ms No of Tones %
Tolerance + 5.0 « Bandwidth +-- 2.5 «
Timeout coee mz

| SysTErMiE PARAM. MONE  SHOT CONT. I nNurM B R[TuRN




Selective call -590- Test procedure

Test Procedure

After you have selected the operating mode and entered the appropriate parameters, < ONE SHOT > or
<CONT. > will trigger the test.

One-shot Test

< ONE SHOT> causes a test cycle to run one time. Depending on the chosen selective-call operating
mode the 4031 starts to output the required tone sequence, for instance, or it awaits the arrival of a tone
sequence. As long as the test cycle is in progress, softkey $3 has the STOP function to enable the test to
be terminated. The one-shot test is possible in each of the four selective-call operating modes.

Continuous Test

< CONT.> causes a test cycle to run repeatedly. But the continuous test is only possible if the CALL or
DECODE selective-call operating mode is selected beforehand:

CALL set: The required call tone sequence is output continuously. Before each output of
the tone sequence there is the start delay declared in the Call Delay field. The
minimum start delay is 100 ms. If the value in the Call Delay field is smaller,
it will be increased to 100 ms automatically. This test cannot be performed in
carrier keying to protect the attenuator of the 4031 against rapid wear.

DECODE set: The arriving tone sequences are decoded continuously and the call digits are
entered in the Tones field.

As long as the test cycle is in progress, softkey S4 has the STOP function to enable the test to be
terminated.

Level Setting
AF output of tone sequence: Call up TX basic mask, switch AF generators to TX path and enter desired
AF level in input field Lev. of basic mask. Output signal of the tone sequence is available on socket
MOD GEN (front panel) and on socket Bu 29 (back panel).

RF output of tone sequence: Select RX or DUPLEX basic mask, switch AF generators to RX signal
path and enter desired modulation in input field Mod. of basic mask.

Single tones are output with the level entered in the input field Lev. of GEN A respectively with the
modulation set in the input field Mod. For double tones following formula applies:

Level, o = (Level A/2) + (Level B/2) resp. Deviation 4 +p = (Dev. As2) + (Dev. B2)

This combination is necessary for correct siren control and applies to sequential masks only.




Selective call - 5100 - Test procedure

Call Tone Sequence with Continuous Tone

If the GEN A and GEN B generators are switched off, they will be switched on automatically by

<ONE SHOT> and < CONT.> for the duration of the call tone sequence(s). If a continuous tone is
necessary before or after the call tone sequence (declare the frequency in the AF GEN A field), switch
GEN A on before the test (in case of RF output select RX signal path). GEN B should be switched on
(in case of RF output select RX signal path) if the call tone sequence is to have an underlying continucus
tone.

Call tone sequeaces can be reproduced on the loudspeaker of the 4031 by coupling the modulation
generator(s) with the internal AF signal processing by means of <RX MOD/MOD GEN>.

Transients of Test Rem

Strong transients of the transmitter (test item) can Iead to incorrect decoding of received tone sequences
by the 4031. This can be avoided by not activating the decoder until the transients have decayed. It is best
if you use the one-shot function of the 4031 oscilloscope for precisely measuring the duration of the
transients (demodulated transmitted signal). Then enter this time in the Delay (Decode) field of the
GENERAL PARAMETERS mask (permissible value: 0 to 999 ms). This delay takes effect for the
decoder when the following requirements are satisfied:

» RF socket is coupled.

» DUPLEX or TX mask is called up.

» Demodulated signal is decoded.

* No sustained input signal on RF socket but transmitter keying.

The delay begins with the transmitter keying. If the delay is too long, the tone sequence will not be
decoded from the beginning.

Results of Decoding

The 4031 enters the call digits of a decoded tone sequence in the Tones dispiay field of the basic
sequential mask. Up to 30 single tones are decoded (no double tones).

The reaction time of an acknowledgement-cail system can be read from the Response Time display field
if the CALL -~ > DECODE mode is selected. Measurement of very fast response times (< 100 ms) calls
for the DUPLEX FM/PkM option.




Selective call - 5.110 - Test procedure

The 4031 shows the parameters of the decoded tone sequence after < NUM > in the DECODING
submask. The decoded call digits (NR) appear with the measured frequency (FREQ.), the frequency
deviation from rating (DEV) plus the measured tone duration (7IJME) and pause duration (PAUSE).
< 16-30> turns to the second page of the DECODING submask.

The DECODING submask also offers the ONE SHOT and CONT. functions, meaning that you do not
have to leave this mask for repeated or continuous decoding with parameter display. While decoding is in
progress you do not have to worry about switching backwards and forwards between the pages of the
DECODING submask - the decoding is not affected.

You can start decoding at any time in the DECODING submask bccaﬁse the DECODE selective-call
operating mode is automatically activated, regardless of the operating mode that you selected in the

basic sequential mask.
DECODING EURO
NR EQ. DEV. TINE PAUSE
(Hz) (£) (mx) (ms)
-4 + e.e 10%5.1 2.1

é ggg.s + ©.0 968.4 2.8

= 652.9 + 8.8 99.6 2.5

] 707.4 + @.0 96.9 2.4

? g24.2 | + &.9 121.2 2.3 DECODING submask: In this mask the 4031

a 707.4 + @ .8 98.9 2.8 D

s £52.9 + @.0 99.5 3.0 enters the parameters of a decoded tone

& cei.e + e.0 95.8 REEER sequence (here, for eample, 2 EURO tone
sequence) including the deviation of the
frequency from its rating. After the last tone
there is no defined pause duration,
consequently the display shows »»>> >

16 30 coni . W R URN

Results readout on controller

The decoded call digits of a tone sequence (content of Tones field) can be read to a controller with the
IEEE command RESULt1 (digits 1 to 20} or RESULt2 (digits 21 to 30).
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Analyzer -6.20 - Basic analyzer mask

Spectrum Analyzer

With the spectrum analyzer of STABILOCK 4031 you can determine the occupancy of a frequency band
for example, analyze the spectral distribution of an RF signal or evaluate the graphic display of the
harmonics of a fundamental. The analyzer is fed the test signal, depending on the power level, on the RF
or RF DIRECT socket.

Technica! Data

Sce data sheet

Basic Analyzer Mask

The analyzer can only be called up in the TX operating mode:

1. <TX> Call up basic TX mask
2. <ANALYZER> Call up basic analyzer mask

The <ANALYZER > eatry clears the basic TX mask and produces full-format display of the basic
analyzer mask, <HELP > and < PRINT > retain their usual functions in this mask (and its submasks}
(see Chapter 3).

Calling up the basic mask simultaneously activates the analyzer. Two entry fields can then be accessed
with the cursor keys for selecting the reference level and the centre frequency.

Ref. Level . = (STNCTTE .. 18 dB/Div.

j / t Basic analyzer mask: A reference level of
+10 dBm is set in the Ref. Level scroll field.
The dynamic range of the analyzer display is
2e kHz thus matched optimally to the dynamic range
Div. of the spplied 10-MHz signal.

enter freg. = 10,0000 MHz

HEYTE WELIITSR A ST




Analyzer -6.30 - Basic analyzer mask

Setting Reference Level

1f the Ref. Level scroll field at the upper edge of the screen is the current (intensified) entry field,

* < UNIT/SCROLL >, slow turning of the handwhee! or striking the plus/minus keys will lead as usual to
callup of the available scroll variables (reference-level values). The critical Limits of the reference level
depend on whether the RF or RF DIRECT socket is being used.

In the mask the set reference level corresponds to the top edge of the analyzer window. The bottom edge
represents a level value of 80 dB below the reference level (dynamic range of display: 80 dB). The scalc
marks on the left and right edges of the window (10 dB/div) simplify reading of the values in between.

The reference level should be set so that the strongest component of the displayed spectrum does not
quite reach the top edge of the analyzer window. This prevents any overdriving of the analyzer and at the
same time optimal use is made of its dynamic range.

If there are strong signal components outside of the displayed spectrum, these can also overdrive the
analyzer because its input stage is broadband. In this case the optimal setting of the reference level goes
by the strongest component in the overall frequency range of the analyzer (2 to 999.9999 MHz).

Setting Centre Frequency

The analyzer initially adopts that value for the centre frequency of the displayed frequency spectrum that
is shown in the RF Frequency field of the basic TX mask. In the basic analyzer mask this value can be
altered if the mixed numeric field Center Freq. is current. Enter new values on the numeric keys (confirm
with < ENTER > ) or alter the set value continuously with the handwheel.

Setting Frequency Resolution
The frequency resolution of the spectrum that is to be displayed is determined by the scroll variables

20 kHz/Div., 200 kHz/Div. and 1 MHz/Div. of the Span scroll field. Depending on the set resolution the
overall width of the window thus corresponds to the frequency range 200 kHz, 2 MHz or 10 MHz.




- 6.40 - Basic analyzer mask

Functions of Softkeys (basic analyzer mask)

RF-DIR

MARKER

ONE SHOT

CONTIN

RETURN

(alternative function RF) This permits, like in the basic masks, connection on
the RF or RF DIRECT input.

This calls up the analyzer submask "Marker”, in which precise determination
of frequency and level is possible with a marker line.

Triggers a single measurement. The display of the measured frequency
spectrum is frozen on the screen.

This calls up the analyzer submask "Harmonics", in which harmonics
(n,,, = 7) of the applied RF signal are shown in the form of a bar chart.

Triggers continuous measurement. The display of the measured frequency
spectrum is continuously updated. After < CONTIN > the softkey has the
alternative function FREEZE. < FREEZE > freezes the display that is visible
when the softkey is operated. The softkey then adopts the CONTIN function

again.

Takes you back to the basic TX mask. You can also exit from the basic
analyzer mask with < AUX >, <MEMORY >, < TX >, <RX> or by calling
the basic duplex mask. The centre frequency last set is adopted in the
particular mask.
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Marker Submask

The marker submask adopts all settings made in the basic analyzer mask, although these can still be
altered as described above. Only alteration of the centre frequency with the handwheel is no longer
poss1blc in the marker submask the handwheel can only be used to shift the posmon of the marker that
is displayed.

The submask shows four display fields, these being in direct relation to the current marker position:

Marker frequency: the Marker Freq. display field shows the frequency of the marked spectral component.
Marker level: the Leve! display field shows the level of the marked spectral component.

Offset frequency: from the Offset Freq. display field you can read the offset of the marker frequency from
the centre frequency.

Offset level: the Leve! display field indicates the offset of the marker level from the ievel measured at
centre frequency. The offset level is a relative level quantity.

Functions of Softkeys (marker submask)

RF-DIR (alternative function RF); this permits, like in the basic masks, connection on
the RF or RF DIRECT input.
TUNE Adopts the marker frequency last set as the new centre frequency in the

Center Freq. field. This shifts the analyzer window along the frequency axs in
the "continuous measurement” mode. < TUNE > is also permissibie in a
frozen display. The adoption of the marker frequency as the new centre
frequency does not take effect until after < CONTIN > however.

ONE SHOT Triggers a single measurement. The display of the measured frequency
spectrum is frozen on the screen.

OFF Returns to the basic analyzer mask.

CONTIN Triggers continuous measurement. The display of the measured frequency

spectrum is continuously updated. After < CONTIN > the softkey has the
alternative function FREEZE. < FREEZE > freezes the display that is visible
when the softkey is operated. The softkey then adopts the CONTIN function

again.
RETURN Returns to the basic TX mask.
ef. Level = 410 4Bm , 1@ dB/Div Marker submask: The marker (vertical

J L dotted line) has been set with the handwheel
i i to 6.7 MHz The level of the corresponding

i L spectral component reaches -37 dBm. The

] - : marker is offset from the centre frequency

4 - (10 MHz) by -3.3 MHz, the leve] measured at
- o the marker frequency is -42 dBc below the

. -H“W WM’MMP level at centre frequency.

enter Freg. = 10 @eo0 MHz Span =
Marker Freaq. = 6.7009 HHz Level = -
OFffset Freg. = —3.3000 MH: Level = - 42 anc

ure Mot snoil " ors J CONIIN




Analyzer - 6.60 - Harmonics submask

Harmonics Submask

The harmonics submask shows harmonics of the applied RF signal in the form of vertical bars. Down 1o
a fundamental frequency of 2 MHz and up to one of 142.79 MHz, seven harmonics (ie including the
fundamental) are atways displayed. At higher fundamental frequencies the harmonics submask only
shows the actual harmonics whose frequency does not go beyond the upper analyzer limit of

999.9999 MHz.

From the basic analyzer mask the barmonics submask takes the values for reference level and centrc
frequency for the entry fields Ref. Level and Center Freq. Both values can be altered in the submask in
the same way as in the basic mask.

If the centre frequency has been determined manually by marker tuning, there may be slight differences
between the set centre frequency and the actual carrier frequency. This frequency offset will not affect
harmonics measurement up to a value of about 400 kHz because an offset measurement is also
performed. The analyzer balances the result of the offset measurement against the set centre frequency,
thus producing correct frequency readings for the harmonics.

The level of the harmonics, referred to the level of the fundamental (carrier frequency), determines the
height of the bars that are shown. Weak harmonics produce short bars and strong harmonics produce
long ones. The bar at the lefthand edge of the display (n = 1) always represents the fundamental, its
absolute level (dBm) being shown in the bottom right corner of the display. The relative levels (dBc,

¢ = carrier) given the individual harmonic bars are referred to this value: there is a linear relationship
between bar height and value in dBc.

Functions of Softkeys (harmonics submask)

RF-DIR (alternative function RF) This permits, like in the basic masks, connection on
the RF or RF DIRECT input.
ONE SHOT Triggers a single measurement. The display of the measured harmonics

spectrum is frozen on the screen.

CONTIN Triggers continnous measurement. The display of the measured harmonics
spectrum is continuously updated. After < CONTIN > the softkey has the
alternative function FREEZE. <FREEZE > freezes the display that is visible
when the softkey is operated. The softkey then adopts the CONTIN function
again. :

RETURN Takes you back to the basic analyzer mask.
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Setting Reference Level

The harmonics submask offers two means of optimally matching the sensitivity of the analyzer to the
applied RF signal. If the analyzer is overloaded because the reference level is too low, for instance, the
message OVERLOAD ! will appear. You should then increase the reference level (ie reduce the
sensitivity) in increments by repeatedly tapping the plus key, for example, until the message disappears
and a bar chart appears.

On the other hand the sensitivity of the analyzer should not be reduced unnecessarily, because otherwise
the background noise of the set will obscure weak harmonics. The sensitivity is set optimally when the
dynamic range of the signal makes full use of the dynamic range of the analyzer display (80 dB). In this
case harmonics will show ep optimally against the background noise of the analyzer. But if the sensitivity
of the analyzer is reduced by way of the reference level to such an extent that the fundamental only calls
for a dynamic range of 60 dB for instance, then 20 dB of dynamic display range is unnecessarily lost for
weak harmonics.

The reserve dynamic range of the analyzer that is not used appears as a bright zone at the bottom edge
of the harmonics submask. If the field is at least 10 dB, you can set a smaller reference level (as iong as
the Jower limit is not yet reached) and thus match the dynamic range of the display better to the dynamic
range of the signal. This will improve measuring accuracy, especially for weak harmonics.

Effect of reference level: When the reference level is set optimally (left), no dynamic display range is wasted. If the reference
level is too high (right), weak harmonics hardly contrast against the background noise, the measurement is then rather dubious.

!ef. Level - 18 dB/Div
Center Freg. = 20.0088 MHx Span = 1 MHz/Div Center Frea. = Z6.0008 WHz Span = 1 MHx/Div
. Retf. Level = IS ' . Ref. Level -
=18 -1
29 =26
Y -~
-4 -4
-89 -38
b -5
-7e =Te
n=1 n=2 n=3 n=d n=5 n=6 n=7 - nel ne2 n=3 ne4 ne=S n=6 n=?
* =26 —ad -S4 -49 -8 -53 LS ~-26 =44 -36 -5e -49 -5S
Carrier Frag.= 20.0008 MHx Levels =13.4 dba Carrier Frea.= Z6.0008 MH: Level= =12.3 d8a
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Oscilloscope - 6.80 - AUTOTRIG mask

Oscilloscope

The oscilloscope (or simply scope) of STABILOCK 4031 shows the characteristics of AF signals applied
internally or externally on the monitor. You can call up the scope from each of the three basic masks
{TX, RX and optionally duplex) using < SCOPE >. If you wish to examine the modulation signal of an
RF signal that is fed in, only the appropriate RF input socket has to be coupled with <RF> or

< RF DIR > before calling up the scope.

Technical Data
See data sheet

AUTOTRIG Scope Mask

The <SCOPE> entry clears the bottom half of the current basic mask and shows instead one of the two
scope masks: AUTOTRIG or VARIABLE TRIGGER. < HELP > and <PRINT > again retain their
usual functions, as described in Chapter 3, in these masks. In the remaining upper half of the original
basic mask the settings (eg tuned frequency, ievel, type of modulation) can be altered at any time. The
corresponding entry fields are accessed as usual with the cursor keys or by fast access.

The two scope masks have no mask header; they are named after the softkeys used to produce them on
the display. The masks differ primarily through the fact that in one the triggering is automatic, while in
the other the trigger level can be varied. Now strike < AUTOTRIG > and call up the AUTOTRIG mask
if it is not already shown on the screen. '

™ FM
Rf Frequency + 10.0008 MHz

AF GEN A =- 1.0000 kHz ~ Lev, = 20.0 mV
AUTOTRIG mask: Display of the GEN A
. . = modulation signal. The vertical deflection
ANAY \_{‘ fr‘gi 5{;"‘\l f\11 ‘fﬁ\ ,r‘\l a{\ coefficient is 12.5 mV/div, the horizontal
174 A W ] deflection coefficient is 1 ms/div.
WYY WA R SRR on ooefficient is 1 ms/div
OV VR RV VY SNV Y
VA e Y
12,5 mv DIV 1 ss/Dlv

VARTHHBLE _FTHIGGLREONL SHO LR ERLE /L




Oscilloscope -6.90 - AUTOTRIG mask

<RETURN > takes you from the AUTOTRIG mask back to the basic mask that was active before the
scope was calied up. You can also leave the scope mode immediately with <TX >, <RX>, <AUX>,
<MEMORY > or by calling up the basic duplex mask (option). All the major scope settings are stored
when you exit from the scope mode.

Setting zero line

The position of the zero line in the scope window can be shifted with the POS control (front panel, scope

- field). For this it is best to choose the AUTOTRIG mask, because only then will the zero line be
displayed in the absence of an input signal. If the zero line is outside the scope window, an arrow symbol
(trace finder) appears at the left edge of the screen, pointing to where the zero line is located and thus
assisting use of the POS control.

Selecting test signal

The EXT softkey function and its alternative function JNT permit you to decide whether an internally
processed AF signal is to be displayed or one applied directly to the scope input:

<EXT> couples the SCOPE INPUT socket (front panel) directly to the scope input. <INT> on the
other hand applies one of the internally processed AF signals to the scope.

The maximum level applied to the scope input should not exceed 24 V . Upwards of this value 12-V
clamping diodes in the input stage will Emit the test signal.

One of the internally processed AF signals can be selected with the VOLTM, DEMOD and RX
MOD/MOD GEN keys. The signal can then - unlike the signal applied to the SCOPE INPUT - be fed
via the 1-kHz potch filter or the optional modules on the OPTION CARD before it reaches the scope
input (see also Chapter 12, "AF-signal Paths™),

<VOLTM> selects the signal applied to the AF input socket of the same name.
<DEMOD> sclects the demodulated signal in the TX and duplex (option) modes.

<RX MOD /MOD GEN>  selects the modulation signal. If several modulation-signal sources are
activated, the sum signal will be displayed.




Oscilloscope

- 6.100 - AUTOTRIG mask

Inserting a flter

Deciding whether the internally processed AF signal is to be applied to the scope input directly or by way
of a filter is made as follows:

<VOLT>

<DIST>

The AF signal goes to the scope directly if a0 optional module is activated on
the OPTION CARD (sec OPTION CARD foldout). As soon as one of the
optional modules Filter 1/2 or Option is activated, it will be inserted in the
signal path to the scope.

The AF signal goes by way of the 1-kHz notch filter. The scope input receives
the signal without its 1-kHz component (residual distortion signal). If the
optional module Var Notch is activated on the OPTION CARD, this filter
will be inserted into the signal path instead of the 1-kHz filter.

Calling up the basic scope mask simultaneously activates the scope. Two scroll fields that can be accessed
with the cursor keys then permit setting of the vertical and horizontal deflection coefficients.

T™® M
RF frequency =~ 150,.0002 MHz

AF GEN A - 1.9008 kHz - Lev. = S5.000 V

Residual distortion signal: A high level ?\ i J'\ i J'l Y jﬁ
has been set for GEN A in the Lev field ANAFANAN A NASAWANANLWIFANA A
of the basic TX mask. The resulting \\f i f] \\f > ;‘t “\gh 4 ];“.r’ X\Ei A4 ‘i’ \‘f LL*', E
residual distortion signal becomes visible * LA M T
a5 500z a5 < DIST > inserts the 1-kHz 250 av/DIv  ILLEMDUINL e vs

notch filter in the AF signal path.

VAR LABLE _TRIGGHR Gt 1 MARK




Oscilloscope -6.110 - AUTOTRIG mask

Vertical Deflection Coefficient

If the scroll field in the bottom left corner of the scope window is active (brightened up),

* < UNIT/SCROLL >, slow turning of the handwheel! or striking the plus/minus keys will call up the
available deflection coefficients. The value in the scroll field is the one that is valid. The number,
graduation and units of the deflection coefficients are dependent on the operating mode and the selected
AF signal. For the units (%/div, Hz/div, V/div or rad/div) the allocations are as follows (MOD =

RX MOD/MOD GEN}):

RX-AM RX-FM__ RX4M TX-AM _TX.FM___TX4M __DUPLEX.FM_DUPLEXAM
MOD % Hz rad v v v Hz rad
DEMOD ~ - - v Hz nd Hz 1ad
VOLTM V v v v v v v v

If the SCOPE INPUT is coupled with < EXT >, the vertical deflection coefficient will always take the
V/div unit,

Overloading of preamplifier

The vertical deflection coefficient is decisive for the amplification factor of the scope preamplifier. Too
high an amplification factor leads to overloading and thus to an inaccurate signal display. This can very
Likely be the case when a weak residual distortion signal is to be displayed (overloading through
fundamental).

If the preamplifier is overloaded, Overioad will appear in the status line at the bottom edge of the screen.

In this case a faithful display of the signal is only possible if a larger vertical deflection coefficient is set.
Horizontal Deflection Coefficient

The second scroll field at the bottom edge of the scope window, in the same way as described above,

permits setting of the X deflection. The number, graduation and units (s/div) of the deflection
coefficients are not dependent on the operating mode.




Oscilloscope «6.120 - VARIABLE TRIGGER mask

VARIABLE TRIGGER Scope Mask

The VARIABLE TRIGGER mask, permitting manual setting of the trigger level, is called up with
< VARIABLE TRIGGER >. You can change from one scope mask to another at any time.

A marker at the lefthand edge of the display shows the trigger level that was set the last time the mask
was called up. With the handwheel it is then possible to shift the marker along the level axis and thus to
set the trigger level.

. In the VARIABLE TRIGGER mask the handwheel is reserved for sstting the trigger level. Alteration of
the deflection coefficients is permissible just as in the AUTOTRIG mask, but it can only be done with
* <UNIT/SCROLL > or the plus/minus keys.

If the trigger condition is not satisfied, <BEAMFND > produces a narrow brightened up bar at the left
edge of the screen. The location and the vertical extension of the bar correspond to the location of the
signal and the peak-to-peak value. The bar display is updated by < BEAMFND > . Thus the bar will not
show a shift in the zero (turning of POS control), for example, until the BEAMFND saftkey is struck.

There are the following possibilities for satisfying the trigger condition:

» Correct the location of the trigger level with the handwheel
* Correct the zero position of the signal with the POS control
¢ Increase the vertical deflection coefficient

Softkey NEG TRIG (alternative function POS TRIG) permits selection of the triggering instant;
<NEG TRIG > produces triggering on the pegative (falling) edge of the signal, <POS TRIG > triggers
on the positive signal edge.

VARIABLE TRIGGER mask: In contrast to the AUTOTRIG mask, the trigger level can be set manually. The marker at the
iefthand edge of the screen shows the position of the trigger level. If the trigger condition is not satisfied, < BEAMFND >
produces & bar that indicates the location and peak-to-peak value of the test signal.

kx ¥n "X FM
Fi - LOTSe MH - . H
R Deraestev I 819738 Mi: RF Qryaugney O %3-3738 nhi
Level7EMF =~ 208 Vv Level/EMF = ® uv
AF GEM A *  1.0008 kHr - Mod. = AF GEN A = 1.0000 kHx / Mod. =
! 1 ] —
-~ o N )
L ANWAWAWAWAWAWAWAWAWA
\WHRVIERViRVIRVIEVIiEV/EV] AL
; i ; | i i :
] i B i i |
008 Hz- DIV 1 ss/DIV 9o Hz/ DIV 1 ss-DIV ® s

METES (ANTHP MONIEGIE TSR EXTNNE ONGIGT ST SXSMTETR EINOTn




Oscilloscope -6.130 - Storage functions

ONE SHOT Function

< ONE SHOT > triggers a one-shot measurement as soon as the trigger condition is satisfied. The one-
shot measurement will use deflection coefficients altered beforehand. The measured result (curve trace)

is frozen.

The ONE SHOT function is available in both scope masks, It indicates the momentary trigger level at

the lefthand edge of the screen with the trigger marker, but does not permit alteration of the level: the
required level must be set in the VARIABLE TRIGGER mask before calling up the ONE SHOT
function.

< ONE SHOT > assigns new functions to softkeys S5 and $6. < CONTIN > takes you back to continuous
measurement, ie you exit from the ONE SHOT function; the stored curve trace is then deleted. With
<SETMARK > the frozen curve trace can be precisely measured in time (see section "Measuring Curve
Trace").

FREEZE Function

The FREEZE function is virtually identical to the ONE SHOT function. < FREEZE > uses automatic

triggering however and freezes a curve trace irrespective of a trigger condition: the curve trace is stored
that is visible at the instant when the softkey is operated. The FREEZE function is available in both

scope masks. It assigns the CONTIN function to softkey S5 (exit from FREEZE function) and the
SETMARK function to softkey S6 (se¢ section "Measuring Curve Trace”).




Oscilloscope -6.140 - Time measurement

Measuring Curve Trace

As soon as the ONE SHOT or FREEZE function is called up, the handwheel takes on a new function: it
alters the width of a “timing field", while the time duration, corresponding to the momentary width of the
field, appears in the bottom right corner of the scope window. Thus any part of a curve acquired by the
field can be precisely measured in time. < SETMARK > sets the start position (zero point) of the timing
field. Use the handwheel to move the shiftable edge of the timing field to the required start position
(beginning or end of the curve section) and then strike the softkey. The timing field can then be extended
over the curve section with the handwheel. The resolution of the timing field is 1/40 of the horizontal
deflection coefficient. ‘

When the ONE SHOT or FREEZE function is called up, the handwheel can only be used to set the
expagsion of the timing field. Scroll variables can only be called up with * < UNIT/SCROLL > or the
plus/minus keys.

T fn
RF freguency = 12_ 8200 MHz

AF GEN A = 1.0000 kHz - Lev. =

I Timing measurement: First the shiftable edge
of the timing field was moved to the negative
amplitude of the signal curve with the
bandwheel. < SETMARK > defined this point
&5 the new start position of the timing fieid,

: . which can then be expanded as required. The

12.5 mV/DIV 2@ ps-/DIV 1750.90 ps mrﬁonofmeﬁwmrkgdhcmhua
| VAR TABLE TR 1GGE REJUNE  SHO [ 51 ¥ HHRKY duration of 1750 ps.
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Sweep generator - 6.160 - Sweep generator

Sweep Generator

1t is possibie to sweep the output signal of the 4031 signal generator.

Callup of sweep generator

<RX> + <ANALYZER > calls up the SWEEP GENERATOR mask. After a brief pause the sweep
generator starts to sweep the output signal of the 4031 signal generator. The sweep process can be
recognized by the fact that a marker (space) moves on the frequency axis of the mask. The momentary
position of the marker corresponds to the current signal frequency. The speed of the marker and the
direction in which it moves are determined by the sweep signal. '

The centre frequency, output level and sweep width of the RF signal can be aitered in the SWEEP
GENERATOR mask,

. GENERATOR . . i
. . WOBBEL,GEMERATO SWEEP GENERATOR: When the monitor

shows this mask, the output signal of the 4031
signal generator is swept, here for example
with 200 kHz sweep width (20 kHz/div x 10
div). Parallel to the sweep process a marker
(space) moves on the frequency axis that
28 kHz appears at the bottom of the window, the
Div. position of which indicates the current signal

enter Frea. = ‘ ) '
Level = 0.0 sV frequency.

NTCE BN SIS I NSRS ARELT

¥ T T 1 T T

Setting of sweep generator

Setting centre frequency
Enter the value of the required centre frequency in the Center Freq. numeric field. Like each numeric
field, this one too can be iocated with the cursor keys. When the SWEEP GENERATOR mask is cailed
up, it initially adopts the value that is entered in the RF Frequency field of the RX mask.
The value of the ceatre frequency f, determines the direction of the sweep signal:

£, 2 125 MHz —> from left to right, ie from lower to higher carrier frequency).
£, < 125 MHz —> from right to left, ic from higher to lower carrier frequency).




Sweep generator -6170 - Sweep generator

Selecting output socket

The required output socket RF or RF DIRECT is connected as usual with <RF> or <RFDIR>.

Setting output level

The Level numeric field permits setting of the RF output level. When the SWEEP GENERATOR mask
is called up, it initially adopts the value that is entered in the Level field of the RX mask. The EMF or 50
Q setting is also adopted, though not displayed.

Setting sweep width

By repeatedly striking the SPAN softkey the sweep width can be set to 20 kHz/div, 200 kHz/div or 1
MHz/div. This results in sweep widths of 200 kHz, 2 MHz or 10 MHz. The momentarily valid sweep
width per scale division appears in the bottom right corner of the display.
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Introduction

"MEMORY" is a special mode of the 4031 that works with the MEMORY CARD storage medium.
Starting from the MEMORY mask, five different functions can be used:

« Storage and recall of complete device settings (setups). In this way the 4031 can be set up very quickly -
even by someone with little experience - for different test applications that are always occurring.

* Storage and printout of screen contents. With this function you can store a measured result or
oscilloscope curve, for example, when you are out testing, and then print it out when you arrive back at
your base. You can also use this function when the screen contents are to be printed out a number of
times and unaltered.

» Writing, storing, loading and starting AUTORUN programs. A program of this kind can perform a
complete and automatic acceptance test on a radio set for example.

* Storage and printout of AUTORUN test reports. This function logs an AUTORUN test on
MEMORY CARD. This means that you can dispense with a printer for AUTORUN tests in the field.
The test reports can be printed out when you return to base. The printout of a stored AUTORUN test
report is identical to one that is printed out immediately.

¢ Loading of system programs (software options) for the testing of radio-data sets. Here the system
programs handle the control of the DATA MODULE hardware option. A loaded system program is
started automatically by calling up the DATA mask,

The first four functions above can be tried with the MEMORY CARD that is included in the standard
accessories. For the fifth function you require a software option (a MEMORY CARD that is supplied
written with a system program ex works) and the DATA MODULE.

On the following pages you are told how to work with MEMORY CARDs and the individual
MEMORY functions, Details of testing radio-data systems with the aid of system programs are given in

Chapter 5.

MEMORY CARD
The MEMORY CARDs contain RAM  Memory capacity | Battery life | Ordering code
chips for data storage, an integrated
lithivm battery ensuring that the data 32 Kbytes 4 years 897 050
are not lost. The MEMORY CARDs 64 Kbytes 2 years 897 051
listed on the right arc available: 128 Kbytes 1 year 897 052

MEMORY CARD with regular integrated battery

One version of the MEMORY CARD:s has a regular integrated buffer battery. In this case the data have
to be copied to a card with a fresh battery in good time before a battery runs out (see "Copying
MEMORY CARDs").
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MEMORY CARD with replaceable battery

For MEMORY CARD:s with a replaceable battery the stored data are preserved in the following way:
Start up STABILOCK 4031. Insert the MEMORY CARD in the slot on the 4031. Open the battery
compartment and replace the used up battery with a fresh one. Close the battery compartment again,
withdraw the card and enter the new expiry date of the battery on the rear of the card (ordering code of
battery: 859 006).

SYSTEM CARDs

MEMORY CARD:s that are supplied ready with a system program are called SYSTEM CARDs to
distinguish them from the normal MEMORY CARDs. SYSTEM CARD:s are identical technically to
MEMORY CARD:s but cannot be copied. For this reason these memory cards - if they do not permit
the battery to be replaced - have to be replaced by new cards before the battery expires (replacement by
the factory or a sales agency).

Caution: There should be no MEMORY CARD in the slot on the 4031 when it is switched on or off (risk of losing
data, noticable by sudden appearance of error message, eg CHECKSUM WRONG).

Battery disposal

The lithium cells that are used here are not considered to be an environmental risk if they are randomly
disposed of. But to eliminate the possibility of any environmental pollution, we recommend that used
batteries be taken to your local battery disposal bank. They can also be returned for proper disposal to
Schlumberger Technologies GmbH, Munich or your local sales agency.

The picture shows how a MEMORY CARD should be inserted in the slot on the 4031, Mechanical coding prevents it from being
inserted in the wrong way.
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MEMORY Mask

It does not matter what the momentary operating status of the Communication Test Set is, the
MEMORY mask can be called up at any time with < MEMORY > ; this is the starting poiat for all
MEMORY functions. <RETURN> takes you back to the mask that was on screen immediately before
the MEMORY mask was called up.

Calling up Directory

After the MEMORY mask has been called up with < MEMORY >, it always shows a directory of ready
loaded programs plus the contents of the currently adapted MEMORY CARD and its memory capacity.
The names of loaded programs are listed in the two screen lines beneath the text field EXECUTABLE
PROGRAMS. The directory shows maximally two entries because the RAM of the 4031 can only hold
one AUTORUN program and one system program.

The capacity of the adapted MEMORY CARD can be read next to the text field FILES ON MEMORY
CARD,

The directory of the MEMORY CARD appears beneath the text field FILES ON MEMORY CARD:
this shows a list of automatically reserved setup entrics (see section "Formatting MEMORY CARDs")
and, depending on the memory content of the card, the names of AUTORUN programs or stored masks
(screen contents). For SYSTEM CARDs only the name of the stored system program is displayed.

H there is no MEMORY CARD in the slot on the front panel when the MEMORY mask is called up,
the mask will simply show the directory EXECUTABLE PROGRAMS. If you then, having called up the
MEMORY mask, insert a MEMORY CARD, <ETC> + <NEW DIR > will take you to the complete
directory. <E7TC> turns to the second page of the MEMORY mask. The softkeys that are presented
here automatically return to the first page of the MEMORY mask after the function concerned has been

executed.
HEMORY MEMORY
I T ROGRAM EXECUTRABLE PROGRAMS
EXESaILE-T PRRSTAns MGBILE -AUT
FILES ON MEMORY CARD 32 KB
FILES ON nERORY CARD 32 KB - - LE oRY - o
Fi1 SET Fi L8ET
SET -3
ISET JSET
Fa LSET Fa LSET
LBET LSET
SEY .SET
CEET LSET
IsET L§ET
Fo JEET Fs .SET
MOVE CURSOR TO SELECT FILE ROVE CURSOR TO SELECT FILE

| eic B LiOr: #E CRLL HUTORUN Ff MH™ME Mi W DI1kE PROTECIE tRaut | COY ORI Wi LUK

The two pages of the MEMORY mask: The first page (left) is only different from the second page in its softiey functions. Here,
for example, the socalled cursor bar marks the entry TEST ALUT in the directory FILES ON MEMORY CARD.
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For clear distinction the different files (data records) have a label consisting of three letters that is
automatically added to the name of the file.

SET = Setup .
AUT = AUTORUN program )
EXE = AUTORUN program )
5YS = System program

FIC = Screen content

RES = AUTORUN test report

*) Unlike files with the label AUT, files with the label EXE cannot be edited.

Depending on its capacity a MEMORY CARD can bold the following files:

MEMORY CARD l SET files | AUT, EXE, PIC, 4-Khyte
16-Kbyte RES files | RES files
32 Kbytes 10 1l 12)
64 Kbytes 10 3 15
128 Kbytes 10 7 1

1) The number is the sum of the AUT, EXE, PIC and 16-Kbyte RES files that can be stored. So it is possible 10 store ejther one
AUT or one EXE or one PIC or one 16-Kbyte RES file on a 32-Kbyte card; a 64-Kbyte card on the other hand can hold one
AUT, one EXE and one PIC file for example (any combinations permissibie)..

2) On cach MEMORY CARD a 4-Kbyte RES file can be stored in addition (see Chapter “Storing Test Reports™). This
corresponds roughly to a full page of A4 format.

The capacity of the adapted MEMORY CARD is shown in the MEMORY mask next to the text field
FILES ON MEMORY CARD.

SYSTEM CARD:s only contain the ordered system program; users cannot store files on these cards.
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Orly eatries with the label AUT, EXE or SYS are possible in the directory EXECUTABLE
FROGRAMS because only callable programs can be loaded into the RAM of the 4031. Setups are

executed immediately after they have been loaded, and screen contents are immediately printed out.
EXECUTRBLE lﬂnomzum-ism:'.mm‘|r Directory of MEMORY CARD:
MOBILE <AUT According to the directory FILES ON
FILES ON MEMORY CARD 32 KB MEMORY CARD the inserted
TEST_MODUL.. §ET noBiLe AUl MEMORY CARD contaips the
. gg_r‘r AUTORUN program MOBILEAUT and
RF TEST  .SET two setups. The AUTORUN program is
28] afready loaded in the RAM of the 4031;
-8ET therefore MOBILEAUT also appears in
LSET the directory EXECUTABLE
MOVE CURSOR TO SELECT FILE PROGRAMS.

RECALL AU ORUNM RETURN]

EXECUTRBLE PROGRHHSHEHORY Directory of SYSTEM CARD: The RAM
of the 4031 contains a0 AUTORUN
FILES ON MEMORY CARD program. The inserted SYSTEM CARD
contains the system program NMT-
Bl 900.5YS, which can be loaded into tain
memory.

MOVE CURSOR TO SELECTY FILE

KLNANE I RITUR
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Formatting MEMORY CARDs

Before a new MEMORY CARD can store files, it has to be formatted. This later speeds up access to the
stored files. SYSTEM CARD:s are provided with write protection to prevent them from being formatted
by accident. The formatting procedure is as follows:

1. Call up the MEMORY mask.

2. Insert the MEMORY CARD.

3. Turn to the second page of the MEMORY mask with <ETC>.

4. Start the formatting with < FORMAT >. If a used MEMORY CARD is formatted again, all its files
will be deleted. To prevent deletion by mistake, in such cases < FORMAT > is followed on the screen
by the question OVERWRITE 7?77, which can be answered with <YES > or <NO>.

5. Formatting only takes a few seconds and it is finished when the first page of the MEMORY mask
appears and the current directory is displayed.

After formatting there are ten files reserved for setups on a MEMORY CARD, depending on its
capacity. Up to eight more files are reserved for AUTORUN programs, AUTORUN test reports or
screen contents. The reserved setup files can immediately be recognized in the FILES ON MEMORY
CARD directory by the label .SET (without any name preceding). Reserved AUT, EXE, RES or PIC
files on the other hand are concealed as "blank entries” in the righthand column of the FILES ON
MEMORY CARD directory. The entry is not given a name until an AUTORUN program or screen
contents are stored.

Any entry in the directory can be marked with the brightened up cursor bar, which can be manipulated
with the four cursor keys. All further entries then refer to the marked entry.

MEMORY

EXECUTRABLE PROGRAMS

FILES ON MEMORY CARD 32 KB

MOVE CURSOR TO SELECT FILE

51 ORE. RECALL KEMNAME KE 1 L&

Directory of MEMORY CARD immediately after formatting
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Deleting Individual Files

Whereas < FORMAT > will delete all data on a MEMORY CARD, <ERASE > can be used to delete
specific files. SYS fles cannot be deleted on SYSTEM CARDs.

1. Mark the entry that is to be deleted with the cursor bar in the directory FILES ON MEMORY CARD.

2. Call up the second page of the MEMORY mask with <ETC>,

3. Call up the deletion routine with < ER4SE >,

4. Check that the entry for deletion really is marked and then start the deletion routine with <YES > or
abort it with <NO>.

If the deleted file is an AUT, EXE, RES or PIC filc, its name will be removed entirely from the
directory. The label SET is left over in the directory from a deleted SET file.

Copying MEMORY CARDs

In contrast to the content of SYSTEM CARDs, that of normal MEMORY CARDs can be copied. The
destination card is formatted automatically. The copying routine uses the AUTORUN RAM of the 4031
as a buffer, so any AUTORUN program stored in the RAM will be deleted. A loaded system program
will survive the copying routine unharmed. The copying procedure is quite simple:

1. Adapt the source card.

2. Call up the second page of the MEMORY mask with <ETC>.

3. Start the copying routine with < COPY >,

4. If there is an AUTORUN program in the RAM of the 4031, you are asked AUTORUN MEMORY
USED. OVERWRITE ?. Answering <YES > produces a prompt to adapt the destination card, <NO >
aborts the copying routine.

5. Insert the DESTINATION CARD and strike any softkey.

6. Wait for the prompt INSERT SOURCE CARD, insert the source card and again strike any softkey.

7. Repeat the exchange of cards according to the instructions on the screen.

The copying procedure is ended when the COPY finished message appears on the screen.
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Naming Files

When you store a SET, AUT, EXE or PIC file, you can give an individual name to the marked file entry.
For this purpose the softkeys - after the storing routine has been called up (see following sections) -
show the characters of the alphabet, to begin with in groups of maximally six letters. At the same time
the screen tells you to enter the file name (INPUT FILE NAME...).

As soon as you strike a softkey, the letters of the group you have selected are shown individually, one on
each of the six softkeys. Striking a softkey then puts the letter concerned into the marked file entry, at the
point where the flashing cursor is located. At the same time the softkeys will again show the letter groups
so that you can select the next character. To correct an entry error, mark it with the cursor and then
overwrite it.

A pame may bhave no more than ten characters, and spaces also count as characters. After entering the
last character you must strike < ENTER > to leave the text entry mode.,

It is not absolutely essential to enter a name. If you choose not to and strike < ENTER > when the
request INPUT FILE NAME... appears, the 4031 will give the file a name automatically:

HARDCOPY for PIC files;

AUTORUN for AUT files;
Fx for SET files (x = 0-9, depending on where the SET file comes in the
directory).

If the marked file already has a name, you are first asked, after calling the storage routine, whether the
file content is to be overwritten: <NO > terminates the routine, < YES > produces the request INPUT
FILE NAME... and the text entry mode. If the existing file name is to be deleted, first strike < OFF >
before entering a new name on the softkeys. But it is also possible to modify or add to an existing file
name.

When the files shown here were stored, they rEXECUTRSLE PEoeEans IENORY
were not given individua! names, their
naming was left to the 4031.

FILES ON MEMORY CARD 32 KB
Fe .SET

.SET
.SET

-SET
-SET
.SET
+SET
. SET
F8 .%ET
1
HOVE CURSOR TO SELECT FILE

ST ORE RECALL _BRUTGRUN | R HnME R RE1URN

F3
Fa
FS
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Renaming Files

A file that already has a name can be renamed with < RENAME > . Here only the name of the file is
altered, its content remains unchanged. SYS entries cannot be renamed however.

« Marking file
In the directory FILES ON MEMORY CARD use the cursor bar to mark the file whose name is to be
altered.

s Altering file name
<RENAME > calls up the text entry mode (see section "Naming Files™). The old name car now be
altered or added to. Strike softkey S6 twice to delete the character that the cursor is marking.

o Storing new file name :

If the new file name is shorter than the old one, < OFF > will delete the surplus characters (to the
right of the cursor); the new file name is stored at the same time. If < QFF> is not used, you must
‘terminate the entry with <« ENTER >.




MEMORY mask -7.120- Storing and recalling setups

Storing and Recalling Setups

STABILOCK 4031 will automatically store its momentary settings if the set is switched off with
<POWER > or switched from one of the three basic masks to another. If you have to interrupt a
transmitter test because of a receiver test for instance, the Communication Test Set will immediately
adopt the settings that it had before when you return to the TX mask (values in the entry fields, called up
instruments and so on).

Furthermore, the Communication Test Set can store 13 other setups quite independently of one another
on a MEMORY CARD. And what is more, including the conventions agreed in the GENERAL
PARAMFETERS mask. In this way STABILOCK 4031 can be set up very speedily for different test
applications that are constantly recurring.

Storing a setup

1. Set up the operating status that is to be saved (eg select the mask, fill in the entry fields of the mask,
choose instruments and modulation generators, call up the scope, etc). If required, extra conventions
that are reievant for the operating status can be made in the GENERAL PARAMETERS mask.

2. Insert the MEMORY CARD.

3. Call up the MEMORY mask with < MEMORY >.

4. Move the cursor bar to a vacant or an occupied SET location.

5. Start the storage of the device setup with <STORE >.

6. If you have marked an occupied SET location, the 4031 will ask OVERWRITE ???, Answer <YES > if
the new setup is to replace the old one, or <NO > if you want to stop the storage procedure.

7. Give the SET entry a name (see section "Naming Files™). Confirm the entry with <ENTER > and then
the operating status or setup is stored.

Recalling a setup

1. Mark the required SET entry in the directory FILES ON MEMORY CARD with the cursor bar.
2. Load the marked setup with <RECALL >.

As soon as the setup is loaded, the Communication Test Set will adopt exactly that status which it had
when the setup was stored.

Note: Setups created with software versions < 2.55 should be checked before use with the current
software version, corrected if necessary and then stored again. If the submask of a basic mask is to be
stored as a setup, then the related basic mask will also bave to be stored as a setup. When you recall
them, first load the basic mask and then the submask. Reason: when you load a submask, althoug the
original parameters of the basic mask appear in the top half of the display, it is nevertheless those basic-
mask parameters that are entered in the basic mask at the time of loading the submask that will be
effective!
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Modifying a stored setup

1. Mark the set up that is to be altered in the directory FILES ON MEMORY CARD with the cursor bar.

2. Call up this setup with <RECALL >.

3. Modify the operating status as required.

4. Call up the MEMORY mask again with < MEMORY >.

5. Make sure that the cursor bar is still on the name of the setup that is to be aitered and start the saving
of this operating status with <STORE >.

6. When the screen asks OVERWRITE 7?7, answer with <YES >.

7. Change the name of the setup (see section "Naming Files") or adopt it unaltered with < ENTER >.
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Storing and Printing Screen Content

Storing screen content

1. Insert the MEMORY CARD.

2. Call up the MEMORY mask with <MEMORY >.

3. Mark any blank entry in the righthand column of the directory FILES ON MEMORY CARD with the
cursor bar. If the directory shows a PIC entry that may be overwritten, this will have to be marked, An
AUT, EXE or RES file cannot be overwritten by a PIC file (delete AUT, EXE or RES file with
<ERASE>).

4, Strike the STORE softkey.

5. » If you mark a blank entry, answer the question on the screen about what is to be stored with
< PICTURE >, This puts the 4031 into the text entry mode (see section "Naming Files™).

» If you mark a PIC entry, the 4031 will ask OVERWRITE ????, which can be answered with <YES >
or <NO>. <YES > calls up the text entry mode, </ NO > terminates the storage routine.

After confirmation of the file name with < ENTER >, the 4031 reports:

NEXT HARDCOPY WILL BE STORED ON CARD.

6. Leave the MEMORY mask and set the Communication Test Set so that the monitor shows the
required picture (eg measured results, scope or analyzer display).

7. <PRINT > will save the screen content shown at the moment the key is struck. The storage procedure
is confirmed by the message STORING PICTURE ON CARD in the status line and is terminated
when this message extinguishes.

If a 32-Kbyte MEMORY CARD on which a PIC file is to be stored already contains an AUT or EXE
file, the RAM of the 4031 can be used to save the AUT or EXE file. To do this, load the file into the
RAM (see section "Storing and Loading AUTORUN Program") before it is deleted on the MEMORY
CARD with < ERASE . Now the PIC file can be stored. If the PIC file is deleted after the screen
content has been printed out, the AUT or EXE file can be stored again on the MEMORY CARD:.

Printing stored screen content

1. Insert the MEMORY CARD.,

2. Make sure that the IEEE-bus printer is ready and that the correct printer driver is set in the Printer
field of the GENERAL PARAMETERS mask.

3. Call up the MEMORY mask with <MEMORY >.

4. Mark the PIC entry with the cursor bar,

5. <RECALL > produces a question: whether the stored display should be shown first on the screen
(answer <YES >) or printed immediately (answer <NO > ). If the stored display is shown on the
screen, the status line tells you Screen shows a restored hardcopy and the next question is PRINT THIS
PICTURE. If you answer this question with <YES >, the screen content is printed out. A <NO>
answer takes you back to the MEMORY mask.
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Loading System Programs

System programs stored on SYSTEM CARD:s can only be loaded. Loading followed by storage on a
MEMORY CARD is not possible. A total reset erases the system program in the 4031’s RAM. If the
Communication Test Set is switched off or disconnected from the power line the system program is not
lost.

The RAM of the 4031 can only hold one system program. If the directory EXECUTABLE PROGRAMS
reports a loaded AUT or EXE file, then the system program can be loaded in addition to it,

if a SYSTEM CARD is inserted, the system program that is stored on it will be loaded and started
automatically when the DATA mask is called up (< AUX > + <DATA>), If a system program is
supplied on a number of Memory Cards, place the first card in the slot and start the load operation.
Insert next card will appear to tell you to insert the next system card. But a SYS file can be loaded like
any other file:

1. Insert the SYSTEM CARD.

2. Call up the MEMORY mask with < MEMORY >.

3. Move the cursor bar onto SYS file in the directory FILES ON MEMORY CARD.

4, Use <RECALL > to load the program into the RAM of the 4031. If a system program is supplied on a
number of Memory Cards, place the first card in the slot and start the load operation. Insert next card
will appear to tell you to insert the next system card. The loading procedure is ended as soon as the
program name appears in the directory EXECUTABLE PROGRAMS.

The loaded system program starts automatically as soon as the DATA mask is called up to test a radio-
data set (requires normally the DATA module hardware option).




AUTORUN mask -7.160 - Introduction

AUTORUN Mask

Why Write AUTORUN Programs?

AUTORUN programs turn STABILOCK 4031 into a fully antomated Communication Test Set. By fully
automated we mean that, after the appropriate program has been started, the 4031 can, for example,
execute a complete test routine and list the results without any manual entries being necessary. An
AUTORUN program can also stop, output entry prompts and adjustment prompts on the screen and
then continue with the new vaiues. Every 4031 function, from selecting the required RF input/output
connector to calling up a Special or calling a stored setup in a program, can be used.

Effective testing with AUTORUN programs

AUTORUN programs for the 4031 are a very powerful way of performing repetitive, complex tests with
the utmost reliability (no operator errors) in the shortest time possible. The user can give his creativity
frec rein as he searches for the optimal programming solution.

AUTORUN Editor ARE (ordering code 897 100)

If you frequently develop extensive AUTORUN programs, it is very advisable to create an €rgonomic
and efficient development environment for the purpose. ARE is a powerful, menu-driven editor for use
on conventional PCs.

Some of its features:

* A block function enables parts of a program to be shifted, copied, printed and stored.
* Program building blocks that you often need are ready on call in an expandable library.
* ARE manages line numbers, even in branch instructions. All you have to enter is labels.

* AUTORUN programs are transfered from a PC to STABILOCK 4031 and vice versa via the IEEE
interface. In this way existing AUTORUN programs can be edited conveniently.

Simple programming language

The requirement that the language for AUTORUN programs be both casy-to-learn and problem-
oriented led to the creation of 2 new programming language that was based on a popular model: IEEE-
488 commands are used for all device-oriented settings, all other commands such as print commands,

subprogram calls or branches resemble BASIC commands (Beginner’s All-purpose Symbolic Instruction
Code).

The IEEE commands are summarized in Chapter 10. They have basically the same effect as the
analogous, manual front-panel entries (eg SETRX = <RX> = basic RX mask call). The BASIC
commands are just as easy to understand; the commands themselves and their use with IEEE commands
are fully explained in this section and illustrated with lots of examples,
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Mask Description

The AUTORUN mask is the starting point for the two elementary AUTORUN functions:

» Writing and editing programs (the ASCII keyboard option is required for the edit mode)
¢ Running programs (run mode)

Callup of AUTORUN mask

The AUTORUN mask is always called up from the first page of the MEMORY mask with
<AUTORUN > . This entry can produce two different reactions:

1) Immediate callup of the AUTORUN mask. This is always the case when there is already an
AUTORUN program in the RAM of the 4031 (AUT or EXE entry in the EXECUTA4BLE PROGRAMS
directory). The AUT or EXE file may have been loaded beforehand from the MEMORY CARD for
instance (see "Storing and Loading AUTORUN Programs”). The name of the program appears in the
mask header. The program can then be edited (corrected) or started with <RUN >.

2) If there is no AUTORUN program in the RAM of the 4031 when the AUTORUN mask is called up,
it is assumed that a new program has to be written. In this case calling up the mask first produces a
prompt to enter the name of the program (see "Naming Files"). The screen will not show the
AUTORUN mask until the name entry has been confirmed with <ENTER >. Then you can start to
enter the new program. If the name "AUTORUN" is sufficient as a preliminary working title for the
program, < ENTER > immediately after the entry <MEMORY > + <AUTORUN > will call up the
AUTORUN mask. I the program is later stored under the working titie on the MEMORY CARD, it
can nevertheless be renamed with < RENAME >,

If, when the AUTORUN mask is called, the RAM of STABILOCK 4031 is empty or an AUTORUN
program with the extension AUT is loaded in the RAM, all the 4031 keys - with the exception of the
softkeys, the HELP and CLEAR keys - are disabled. If an AUTORUN program with the extension EXE
is loaded, only the <RUN> softkey will be active.

Display field

The framed area of the AUTORUN mask is called the display field. It is used to display program listings
and status messages. PRINT commands in a program also output their results (numerical or text) in the
display field (this information may also be output on a printer).

The display field contains 16 lines of 49 characters each. If, for example, a program listing is more than
16 lines long, scrolling takes place automatically: each new line of the program pushes the top Line out of
the display field.

Status line

As with all other masks, the status line in the AUTORUN mask is directly above the softkey ling, The
status line contains error messages, info messages and, when a program is running, the output from
PRINT commands.
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Editing line

The editing line is immediately below the display field. It is used to enter new program lines, to edit lines
that already exist and to enter direct commands (commands without a line number which are to be
executed immediately). After the AUTORUN mask has been called, a flashing cursor at the begining of
the editing line indicates that entries may be made.

The ASCII keyboard option is required for all entries in the editing line (see Chapter 8). Each entry
mustbetermmatedbypressmgtheRETkeyontheASCH keyboard. This transfers the entry to the
display ficld. When you are writing a program, the display field therefore shows the complete listing or
the last 16 lines of the program that has already been written.

Softkeys for AUTORUN mask

LIST

PRINTER

HELP VAR

RUN

RETURN

LIST 76@

B22 rem
rem
rem

858 PRINT =1.3

EDIT B30
B38& GENAL 5 MV

AUTORUN FUG_EXTEND
760 rea fEST cngnm:n. 409

PAUSE “Channel 400 !~
MOD SENSITIVITY

GENAL S MV
RDOUT (MDEMOD.R,B)
Mod~Sens.

This lists the loaded AUTORUN program in the display field. If the listing is longer
than 16 lines, it is automatically scrolled until the last program line in the display
field appears. Striking the LIST softkey again stops the listing, It is possible to list a
particular program section by entering the LIST command on the ASCIH keyboard
(see "Edit Commands™). Any new lines entered in a program will only appear in
their correct place in the listing after <LIST>.

Pressing this softkey produces the status message Edit Mode Printing On or

Edit Mode Printing Off. In this way you can determine whether a printer is to log all
entries during editing (printer matching: GENERAL PARAMETERS mask, Printer
ficld). Independently of the printing status, a printer will automatically produce all
outputs in run mode. If this is not required, the BASIC commands

PRINT ON/OFF enable specific outputs.

This briefly shows the mask that was active directly before the MEMORY mask was
called up and indicates the identification numbers of the entry fields (important for
the special IEEE command WRTVAriable, see Chapter 10)

Starts the loaded AUTORUN program. Striking the OFF key aborts program
execution,

Takes you back to the MEMORY mask.

AUTORUN mask: The display field shows the
listing of the program FUG_EXTEND and the
direct commands last entered. Program line 830
iz in the editing line.

(SeV) +=,R

83® GENAL T MV

LI1ST - BPRINIER BHELP_VARE RUN- - B - . 8 Rt TURN
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AUTORUN Programs

AUTORUN programs may contain the BASIC commands explained under "BASIC Commands and
Functions" as well as many IEEE-488 commands (see Chapter 10).

General Remarks

» Legal line numbers for AUTORUN programs: 1 to 9999,

¢ Each program line must be terminated with <RET > on ASCII keyboard.

e Each BASIC command must be followed by a space or a non-alphabetic character (eg PRINT A or
PRINT'DEMO").

* BASIC commands and numbers must contain no embedded spaces.

s Shortform entry of BASIC commands is possible (the first three letters of the command, eg PRI A
instead of PRINT A). Exception: ONERR for ONERRORGOTO.

¢ A program line may contain several IEEE and BASIC commands. A colon must bc used as a delimiter
after BASIC commands and a semicolon after IEEE commands '
(eg 10 SETTX;PRINT A:PRI'DEMO":SETRX). Maximum line length = 49 characters.

» BASIC commands can also be executed directly. The entry PRINT A (without a line number)
immediately prints out the contents of variable A in the display field.

¢ The four basic arithmetical operations are available (eg PRINT (3%4)/2-3+1).

Syntax check

When 2 program line is transferred from the editing line into the display field, there is no syntax check.
Syntax checking is carried out after the start of the program. If a syntax error is found, the program is
" aborted and an error message is produced indicating the error and in which line it occurred.

Two interpreters are used to execute the program. When the program is run, sach line in the program is
interpreted one after the other and the appropriate action taken. If the BASIC interpreter finds a
command in a program line that it cannot interpret, this command is automatically taken to be an IEEE
command and handed over to the IEEE interpreter. If this interpreter cannot interpret the command
there must be a syntax error,
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Working with Variables and Units

260 variables A0 to A9 through Z0 to Z9 may be used in AUTORUN programs for storing numeric
values. If just a letter without a digit is entered as a variable, this will be interpreted as a variable with the
digit 0 (eg A = A0). Therfore you can continue to use existing AUTORUN programs. (Firmware
versions < 3.58: 26 variables A through Z.)

All variables are basically used to store REAL numbers in IEEE double-precision format. Results are
also converted to this format before they are stored.

As well as assigning only a pure number to a variable, it is also possible to assign a number and one of
the units listed below:

MHz, kHz, Hz s, ms, § %, rad, ohm A, mA
W, mW, W V,mV, V dBm, dB, dB

Measured results fetched by an IEEE command always have one of the named units.

10 A=5 ' A space may be left between the number and the
20 B=5 MHZ unit but is not necessary. The unit may contain
30 C=-15dBm upper-case and lower-case letters.

10 PRINT M _RMS The printed-out measured result of the IEEE

command M_RMS is 3.96 V for example.

Operators can be used to link an operand with a unit to an operand without a unit. The result is assigned
the unit of the operand on the right of the operator. If this operand does not have a unit, the result will
also have no unit.

10 A=5
20 B=10 kHz Output format:
30 PRINT A+B +++15.0000 kH=z

40 PRINT B+A -15
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Character Strings and String Variables

Character strings may consist of a series of characters between inverted commas. Strings are persons’
names for example, equipment designations, adjustment instructions or any messages. AUTORUN
programs show these strings on the screen, for instance, or check for correspondence with a reference
string,

String variables are used for storing character strings. 26 string variables are available: A$ to Z$. The
string variable STRS is also permissible, but this is identical to D$ and so should not be used for new
AUTORUN programs. STR$ was only retained for reasons of continued use of earlier AUTORUN
programs. '

Note: For firmware versions < 3.58 there are only six string variables available: A$ through F$ and M3.

Example:
AS="TEST PROGRAM" The character string TEST EROGRAM 1s stored
PRINT A$ and printed out in the string variable A$.

String variables can hold strings of maximally 49 characters in length, ie with the exception of M$
{maximally 1000 characters).
Splitting and Chaining Strings

Parts of a string can be isolated from a string variable by stating after the string variable in parentheses
the start and end location of the string part that is to be isolated.

Example:
A$="CHANNEL = 142" Output:
PRINT A$(11,13) 142

A number of strings can be joined together by chaining the string variables.

Example:

A$="Serial Number = " Output:

BS="6788954" Serial Number = 6788954
C$=A$+BS$

PRINT CS§

o " LT LYV I . TS L. o JEFS. S
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Caution when Using M$

The string variable M$ has a special meaning: each IEEE command of the type "Measuring
Assignments" or "Output of Setting Parameters” (see Chapter 10) automatically puts the measured
result or the determined setting parameter in the variable M$.

10 LET A=M_RMS Output example:
20 PRINT A 167.0000 mV
30 PRINT M$ 167 mv

(There is more about the different output formats of the PRINT command in the description of the
commands in the section "BASIC Commands and Functions".)

When used with the JEEE command SER_In (see Chapter 10) M3 is the only string variable that reads
in a string of up to 1000 characters on the RS 232 interface (option). In this case too the content of M$ is
overwritten by following measuring assignments, so it is advisable to assign the content immediately to
other string variables by splitting the strings.

Example:
M$=SER_In
AS=MS$(1,49)
BS=MS$(50,98)
CH=M$(99,147)
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Use of Variables in IEEE Commands

Numeric values and strings (texts) m IEEE commands may be replaced by variables or string variabies if
these are preceded by a sharp sign #. The unit of a numeric value can either be declared at the same
time as the variable or it is explicitly defined in the IEEE command. Iliegal units (eg MODAF 2.5 mA)
produce an error message.

Examples:
- 10 SETTX Line 20 = usual IEEE command for tuning
20 MODAF 2.5 KHZ GEN A to 25 kHz
10 SETTX #F is replaced by 2.5 KHZ
20 F=2.5 KHZ
30 MODAF #F
10 SETTX #F is replaced by 2.5
20 F=2.5

30 MODAF #F KHZ

10 AS="TEST PROGRAM: ADJUST " The IEEE command ZOOM displays the RMS
20 ZOOM_3,300 MV,50:#AS TRIMMER TR3  meter in full format on the screen. At the same
time the following adjustment prompt appears in
the status line of the screen:
TEST PROGRAM: ADJUST TRIMMER TR3
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Permissible Operands
Many BASIC commands require the entry of socalled operands. There are different types of operands:

Numeric operands

» Pure numbers (eg 4, -2.5, 150)

¢ Numeric values with units (eg 5 MHZ, 4.5 V)

* Variables (A to Z) with or without unit

¢ IEEE commands which have ar output (eg M_RMS)
» Functions (eg RDXY, LEN, HEX, VAL)

String operands

 String (eg "TEST")

» String variable (eg A$)

+ String function (eg CHRS)

Numeric operands can be linked with the operators + (addition), - (subtraction), * (multiplication) and
/ (division) . All operators have the same priority. Only expressions in parentheses are given greater
priority.

Example: 1+2%3+4=13 (1+2)*(3+4)=21 2V +3V=5V M RMS+2mV=egl2mV
Note: The two BASIC commands CHAIN and SETUP allow string variables as an operand. By way of

exception the string variable that is used is to be preceded by a sharp sign #, which is otherwisc only
required in JTEEE commands.
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Editing Commands

As long as a program ¥ne is in the editing line on the screen, the usual line editor functions are available.
In the diagram showing the ASCII keyboard, numbers are used to mark the corresponding edit keys. The
second keyboard assignment (top symbol) is activated when the SHIFT key and an edit key are both

pressed.
1 Each time this key is pressed the cursor moves one character to the left.
2 Each time this key is pressed the cursor moves one character to the right.
2 + SHIFT If key 2 is pressed repeatedly, the cursor moves to the end of the line or to the
beginning of the line.
3 Erases the character to the left of the cursor.
3 + SHIFT Erases the text between the cursor and the end of the line.
4 + SHIFT Recalls the last entry to be terminated with <RET > to the
editing line.
i/
| == |oeL
o | —= | DEL _ Todirectly edit the current program linc the
[ ASCII keyboard has six editing functions, some of
RET which can be activated with SHIFT.
ENC
SHIFT £sc

As well as the editing functions, which are executed immediately, AUTORUN . BASIC also has five
editing commands. These commands must be entered letter by letter as direct commands via the ASCII
keyboard option and terminated with <RET >. Editing commands can also be entered in short form
(the first three letters).

AUTO
AUTO automatically assigns line numbers.
AUTO xy x = first line number, y = increment
If the parameters x and y are omitted, x the first line number and y the increment are both equal to 10. If
an automatically assigned line number already exists, the new program line replaces the old one. The
AUTO function is switched off again if you press < RET > when a new line pumber appears.
Example: AUTO 151,1 If the program has already been written and a line

increment of 10 has been used, the Lines 151 to 159
can be inserted for exampie.
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DELETE

EDIT

LIST

DELETE is used to erase single program lines or whole program blocks.

DELETE x erases the program line with the line number x.

DELETE x, erascs all program lines from line number x.

DELETE xy erases all program lines from line pumber x to line number y.
DELETE )y crases all program lines to line number y.

Instead of using DELETE x to erase a program line, you can also enter the line number and then press
<RET>.

EDIT is used to fetch a stored program line back into the editing line. The program line can then be
changed in any way required before being stored again. The new line is substituted for the old (incorrect)
program line and appears in the listing.

EDIT x x = number of the program line which is to be edited.

LIST has the same function as the softkey with this name, but in addition permits the listing of program
blocks.

LiIST lists the complete program.

LISTx lists program line x.

LIST x, lists the program from line x to the last line.
LIST xv lists the program from line x to line y.

LIST .y lists the program from the first line to line y.

Striking the LIST softkey stops the program listing,
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RENUM

RUN

RENUMBER assigns new line numbers to a whole program. This command is particularly usefu! if you
want to write a new program block between two lines but there is not enough room. The branch
destinations of GOTO and GOSUB commands are automatically corrected.

RENUM renumbers program in increments of 10. First line number = 10.
RENUM xy repumbers program in increments of y. First line pumber = x.

Example:

5 SETRX 10 SETRX 30 SETRX

10 PRINT "RX TEST" 20 PRINT "RX TEST" 50 PRINT "RX TEST"
15 SOFT_SPECIAL ~> RENUM -> 30 SOFT_SPECIAL -> RENUM 30,20 -> 70 SOFT_SPECIAL

20 SOFT_SENS 40 SOFT_SENS 90 SOFT_SENS

25 GDTO & 50 GOTO 10 110 &OTO 30

RUN starts the program like the softkey of the same name, but it also permits a program start onwards
from a certain program line.

RUN Program start from first program line.
RUNx Program start from program line x.
HELP key

When the the AUTORUN mask has been selected, < HELP > lists condensed useful information, about
the syntax of the editing commands.
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Running AUTORUN Programs

Immediately after an AUTORUN progran is started with < RUN >, the softkey function RETURN is
carried out twice. This has the same effect as the manual <RETURN > - return to the MEMORY mask
and then return to the last valid mask. Program execution then begins.

All setting instructions of an AUTORUN program can be followed on the screen if this is not
deactivated by the [EEE command CRT_OFF (see also Chapter 10, "Use of IEEE-bus Controller”). If
the basic RX mask is called up with SETRX for example, the RX mask is actually displayed on the
screen.

When an AUTORUN program is running, nearly all 4031 keys are disabled. Exception: the BASIC
command INPUT does make it possible to enter numbers or text. So it is advisabie to be able to tell the
difference between masks that have been calied by an AUTORUN program and masks that have been
called manually: so 4UTORUN is displayed next to the mask heading.

< OFF > interrupts execution of a program.

<CLEAR > is also used with AUTORUN programs when internal data processing gets hung up. The
AUTORUN mask must be called again afterwards, but the program is preserved in the RAM. The same
applies when the Communication Test Set is switched off. But the program in the RAM will be deleted
by a total reset with <OFF> + <CLEAR>.

As s00n as a program has been executed, the AUTORUN mask is automatically called again. The last
operating status of the Communication Test Set is not lost.
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Storing, Loading, Erasing AUTORUN Programs

Only one AUT file can be stored in the 4031’s RAM. This file is not lost when the inémxmcnt i switched
off or disconnected from the power line. A total reset erases the program in the 4031's RAM.

Storing AUTORUN programs

1. When the AUTORUN program is ready, <RETURN > brings you back to the MEMORY mask.

- 2. Mark any blank entry in the directory FILES ON MEMORY CARD. If the card already contains an
AUT file which can be overwritten, this AUT entry must be marked.

3. Call the memory routine with <STORE >,

4. o If a blank entry has been marked, the question on the screen about what is to be stored must be
answered with <AUTORUN > This stores the AUT file on the MEMORY CARD. The storage
procedure is terminated when the file name appears in the directory FILES ON MEMORY CARD.

s If an AUT entry has been marked, the 4031 asks OVERWRITE ?7??, which can be answered with
<YES> or <NO>. <YES> overwrites the old AUT entry on the card, < NO> aborts the storage
routine.

Loading AUTORUN programs

1. Insert the MEMORY CARD.

2. Call up the MEMORY mask with <MEMORY>.

3. Mark the AUT entry in the directory FILES ON MEMORY CARD with the cursor.

4. Call up the load routine with <RECALL >.

5. If there is already an AUT file in the 4031's RAM, the question OVERWRITE 7227 is output. The
answer <YES > causes the old AUT file in the 4031’s RAM to be overwritten, < NO > aborts the load
routing. :

6. The AUT file is loaded as soon as the (new) file name is entered in the directory EXECUTABLE
PROGRAMS.

7. Call the AUTORUN mask with <4UTORUN >.

Erasing AUTORUN programs in 4031

1. Mark the AUT entry in the directory EXECUTABLE PROGRAMS with the cursor.
2. Call up the second page of the MEMORY mask with <ETC>.
3. Press <ERASE > and answer the question ARE YOU SURE ??? with <YES >,
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Storing Test Reports

The results of AUTORUN programs are usually test reports on paper. For this you need a printer. But if
you do not have one available (eg when servicing in the field), you can still carry out AUTORUN
programs, because every test report can also be stored on a MEMORY CARD and printed out later.

Storing AUTORUN test reports

1. Call up the second page of the GENERAL PARAMETERS mask

(<AUX> + <DEFPAR > + <ETC>).

Select the Printer scroll field with the cursor keys,

Using < UNIT/SCROLL > enter the scroll variable Mem.Card in the field.

Adapt the MEMORY CARD.,

Start the AUTORUN program. The test report is ther not output to a printer but stored on a
MEMORY CARD in a RESULT.RES file.

tha W

Printing AUTORUN test reports

1. Call up the second page of the GENERAL PARAMETERS mask.

2. Make sure the IEEE-bus printer is ready.

3. Select the Printer scroll field with the cursor keys and enter a suitable printer driver in the field with
<UNIT/SCROLL >.

4. Call up the MEMORY mask with <MEMORY > and mark the RES file for printing with the cursor
bar.

3. <RECALL > causes the stored AUTORUN test report to be printed out.

After the start of an AUTORUN program, the name RESULT.RES is automatically given to the RES
file. At the same time 4 or 16 Kbytes (depending on the vacant capacity of the MEMORY CARD) are
reserved for the file.

If the test report is too large for the reserved memory, a second RES file is created automatically. This is
then given the neme RESULT.RES, while the first RES file is renamed RESULTFULL.RES.

If an AUTORUN test report is written to a MEMORY CARD that already contains a RESULT.RES
file, the data of the new AUTORUN test report will be added to this file. To prevent this happening, the
RESULT RES file and, if there is one, the RESULTFULL.RES file should always be renamed before
starting another AUTORUN program (see section "Renaming Files™).

Attention:  you want to store an AUTORUN test report, there must be sufficient capacity available on
the adapted MEMORY CARD. If there is not enough, the AUTORUN program is halted and an error
message appears. After remedying this error (eg by deleting unwanted files or adapting another
MEMORY CARD), you have to start the AUTORUN program again.
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BASIC commands

BASIC Commands and Functions

BEEP CHAIN CHRS CLS END

FOR-NEXT ‘GOSUB GOTO HEX IF-INLIMIT

IF-OUTLIMIT IF-THEN INPUT KEY 1LEN

LET ONERRORGOTO PAUSE PRINT RDOUT

RDXY REMARK SETUP TRACE WAIT

VAL VALS

In AUTORUN programs many IEEE commands can also be used (Chapter 10).

BEEP

Syntax: BEEP

BEEP produces a short signal tone. The command is particularly useful if you want to draw the attention
of the operator to a message on the screen for instance.

Examples:
10 BEEF:BEEP:BEEP

10 BEEP: PAUSE "ADJUST SIGNAL"

Produces the signal tone three times.

A signal tone draws your attention to the
ADJUST SIGNAL prompt which appears on the
screen.




AUTORUN mask -7.310 - BASIC commands

CHAIN
Syntax: CHAIN {file name] or CHAIN [#string variable]

[file pame] : name of an AUTORUN program stored on a MEMORY CARD.
[#string variable] : eg #AS$, where AS must contain the name of an AUTORUN program.

If the CHAIN command is reached in the course of executing an AUTORUN program, the program will
be aborted immediately. The 4031 then loads the AUTORUN program named in the CHAIN command
from a MEMORY CARD and starts it. If no change of card is to be made, the CHAIN command is only
worthwhile if there is more than one AUTORUN program on a MEMORY CARD (ie MEMORY
CARDs of > 32 Kbytes).

All variable contents of the aborted program are preserved and can still be used by the new program.
But CHAIN resets the contro] variables of FOR-NEXT loops to the start value and does not trigger any
return to the original program if the command appears in a subroutine (GOSUB).

The CHAIN command enables different AUTORUN programs to be linked togetber, Thus a single
AUTORUN program can present a start menu on the screen for instance. Branching to another
AUTORUN program will then depend on the entries made by the user.

Exampie:

10 INPUT"DATE = 7",AS This program might be stored under

20 INPUT"UNIT TYPE = 7",B§ the narne MENU., First it asks for

30 INP"CHOOSE PROGRAM: 1=RX TEST 2=TX TEST",A the date and the equipment type in

40 IF A»2 GOTO 30 the start menu and stores the

50 C$="TX TEST" answers in two string variables. Then

- 60 IF A<2 THEN C$="RX TEST" the user can decide whether to carry

70 CHAIN #C$ out receiver or transmitter testing.

80 PRINT"COMMAND AFTER CHAIN" Depending on the entry the string
variable C$ is assigned the name of
the AUTORUN program RX
TEST.AUT or TX TESTAUT.

Both programs must be on the momentarily inserted MEMORY CARD. The CHAIN command in line
70 loads the required program and starts it automatically. Line 80 is no longer executed. The newly
loaded AUTORUN program can then immediately evaluate (eg print out) the content of the string
variables A$ and BS. A return to the MENU program is possible if the CHAIN MENU command
appears at the end of the RX TEST.AUT program for instance.
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CHR$
Syntax: CHRS(flist])
[list] : a number or several numbers separated by commas between 0 and 255 (numeric codes)
The numeric code or codes are converted into a single character or sequence of characters. The ASCII

character set applies for numeric codes from 0 to 127. CHRS serves for reading control characters (eg
page feed) to the printer. Refer to the printer manual for details of the effect of control characters.

Example:

10 PRINT OKN On printer HP-2225 (accessory) the text width is
20 PRINT CHR$(27,38,107,49,83) doubled, the text HEADLINE is printed and then
30 PRINT "HEADLINE" there is a return to normal text width.

40 PRINT CHR$(27,38,107,48,83)

CLs

Syntax: CLS

CLS clears the screen (display field). CLS is particularly useful as a direct command for removing
unwanted listings or error messages from the screen.

END

Syntax: END

END halts the execution of a program. The command is ideal for testing programs section by section -
simply insert END at the appropriate position.

Exampie:

50 PRINT A The program runs to line 61 (inserted after the
60 GOSUB 80: REM DISTORTION program proper has been written) and then stops.
61 END

70 GOSUE 90: REM OFFSET
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FOR-NEXT
Syntax: FOR [VAR]=[EXP1] TO [EXP2] STEP [EXP3]
AUTORUN program section
NEXT [VAR]
[VAR] : index variable (A to Z).
[EXPI) : initial value (numeric operand).
[EXP2] : final value (numeric operand).
[EXP3] : increment (numeric operand).

Program loops are written with the FOR-NEXT command. The initial value, firal value and increment
determine how often a loop is executed. The program section which is to be executed several times is

inserted between the FOR and NEXT comrmands.

If there is enough free capacity in the working memory, nesting of up to 26 FOR-NEXT loops is
possible. Each loop must have a different index. FOR-NEXT loops must not overlap. This means that
lower-order loops must always be closed with NEXT before higher-order loops are.

Ifno S'I_'EP entry [EXP3] is made, the default increment is 1.

Examples:

10 FOR I=-5 TO 5
20 BEEP:PRINT I
30 NEXT I

10 FOR I=1KHZ TO 3KHZ STEP 0.5KHZ
20 PRINT 1
30 NEXT I

10 A=-5:B=5:C=2.5
20 FOR I=A TO B STEP C
30 PRINT I
40 NEXT I

10 FOR I=1 TO 4

20 PRINT "FIRST LOOP I = ";1
30 FOR J=1 T0 3

40 PRINT "SECOND LOOP J = ";J
50 NEXT J

60 NEXT 1

This simple FOR-NEXT loop is executed eleven
times; all the index values I are shown in the
display field (-5 to +35).

All the EXPs in a loop may also contain units. The
PRINT command accepts the unit and in the
example produces the display 1.0000 KHZ (o
3.0000 KHZ.

The initial value, the final value and the increment
for the loop can also be defined using variables.

Here two loops have been nested. The second
loop is executed twelve times, the first loop four
times. The second loop is closed before the first
loop, so the program wilt run correctly without
overlapping of the loops.
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GOSUB-RETURN
Syntax: GOSUB [line number]
subroutine
RETURN

GOSUB branches to a subroutine located at any position in the main program. When the program finds
a GOSUB command, the program continues at the line specified in the command (subroutine). The
branch destination [line number] must refer to an actual line number. When the subroutine reaches the
RETURN command, program execution returns to the main program. The main program then
continues at the command after the GOSUB.

Subroutines may also call other subroutines. A maximum of about 25 subroutine levels are possible.
Active FOR-NEXT loops and RDOUT commands reduce this value. For cack GOSUB command there
must be a RETURN command at the end of the subroutine in question.

Examples:

10 PRINT "LINE 10" The subroutine (lines 50 + 60) is executed before
20 GOSUB 50 the main program reaches the command in line
30 PRINT "LINE 30" 30. Line 40 stops the subroutine from being

40 ERD executed again. If it were executed again, an error
50 PRINT °"LINE 50" message (RETURN without GOSUB) would be
60 RETURN output.

10 PRINT "LINE 10~ The main program (lines 10 to 30) calls subroutine
20 GOSUB 40 1 (lines 40 to 60), which in turn calls subroutine 2
30 END (lines 70 to 80). Line 80 is the return to line 60 and
40 PRINT "LINE 40" this is the return to the main program (line 30).
50 GOSUEB 70

60 RETURN

70 PRINT "LINE 70"
80 RETURN
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GOTO

Syntax: GOTO [line number]

GOTO continues the program at the line number stated by the command. This makes it possible to
repeatedly execute a program. In conjunction with the IF-THEN command, the GOTO command can be
used, for example, to make program branches according to a result. The branch destination [line
number] must be an actual line number, If the GOTO command is used with other commands in 2 single
program line, GOTO should be the last command.

Examples:

10 BEEP Once started, this program will rue until vou stop
20 GCTO 10 it by pressing OFF.

10 FOR I=1 TO 10 The jump in line 50 will only be executed if the
20 PRINT I index 1 for the FOR-NEXT loop is equal to 5.

30 IF I=5 THEN GOTO 50 :

40 NEXT I

50 PRINT "END"

HEX
Syntax: HEX([EXP))

[EXP]: string operand

The string operand, which must be a hexadecimal, is converted into the corresponding decimal.

Example:
10 Cs="20" The hexadecimal 20 is read out on the monitor as
20 H=HEX(CS$) the decimal 32.

30 PRINT H
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BASIC commands .

IF-THEN

Syntax; IF [EXP1] [relational operator] [EXP2] THEN [command]

[EXP1] and [EXP2] : numeric operand.
[relational operator] : «,>», <=,>=, <>, =
[ command ] : BASIC or IEEE command.

[EXP1] and [EXP2] ¢ string operand.
[relational operator] : < >,=
[command ] : BASIC or IEEE command.

The IF-THEN command first compares the two expressions [EXP1] and [EXP2]. If the result satisfies
the condition, the command that comes after THEN is executed. If the result does not meet the
condition, the command in the next line is executed.

THEN is optional (the entry is not absolutely essential).

Numeric and string operands can be compared. String operands can only be checked for equals or not
equals. Equals means that the string operands are completely identical, a distinction also being made
between upper-case and lower-case notation.

If operands are assigned a umit, you should note that the comparison can only be made on operands with
the same unit (eg IF M_RMS-30 mV > 10 mV THEN...). The dimensions of the units need not be the
same (eg IF 500 mV < 0.6 V THEN..). If an IEEE test produces no result (-~ --), too high (>>>>) or
too low (<<<<), this result will satisfy any comparison.

Examples:

10 FOR I=1 TO 10

20
40
50
60
70

10
20
30
40

IF I<=8 THEN GOTO 60
PRINT "I>8"

GOTO 70

PRINT "I=";1

NEXT I

INPUT "ENTER STATUS",AS
IF A5="PASS™ THEN GOTO 40
GOTO 10

PRINT "TEST FINISHED": END

As long as index I meets the
condition < =8§, the PRINT
command in line 60 prints the
current value of the variable. Once
I=9, the PRINT command in line 40
comes into effect.

If the input request is answered with
"PASS", TEST FINISHED will be
printed. Any other entry, also "pass’,
takes you back to line 10.
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IF-OUTLIMIT and IF-INLIMIT

Syntax: IF OUTLIMIT ([READI,[EXP1],[EXP2]) THEN [command]

or
IF INLIMIT ([READ],JEXP1],[EXP2]) THEN [command]

[READ) :  variable or result of IEEE command of type "measuring assignment” or "output
of setting parameters”.

[EXP1] : lower imit (numeric operand).

[EXP2] ¢ upper limit (numeric operand).

[ command ] ¢ BASIC or IEEE command.

IF-OUTLIMIT and IF-INLIMIT are special forms of the IF-THEN command. [READ] is compared
with the two limits JEXP1] and [EXP2]. If the result is outside the limits for IF-OUTLIMIT or inside the
limits for IF-INLIMIT, the program executes the command that comes after THEN. Otherwise the
command in the next line of the program is executed.

If [READ)] matches one of the limits, the command after THEN is executed for IF-INLIMIT and the
command in the next line for IF-OUTLIMIT.

If the operands have units, you should note that corparisons can only be performed on operands with
the same unit (eg IF QUTLIMIT(M_DCA,0.1 A,02 A). The dimension of the units reed not be the
same (eg ..M_DCA,100 mA,0.2 A). f [READ] outputs the result ~ -« -, >>>> or <<<<, the command
that comes after THEN is executed. This is also the case when [READ] outputs a correct result but the
nnit of the result is not the same as the unit in the expressions [EXP1), [EXP2] (eg ..M_DCA 0.1 V,0.2

V).

THEN is optional.

Examples:

10 FOR I=1 TO 3 The program outputs prompts for number
20 INPUT "ENTER Al",A entry three times. H the entry satisfies the
30 IF OUTLIMIT(A,10,20)GO0T0O 50 condition 10€A<20, line 40 outputs the

40 PRI "A=";A:GOTO 60 value of A. All other values cause

50 PRI"OUTLIMIT" QOUTLIMIT to be output.

60 NEXT I

10 IF INLIMIT(M_RMS,0.1 V,0.2 V)GOTQ 40 The IEEE measuring assignment M_RMS
20 PAUSE "ADJUST!" is repeated with the adjustment instruction
30 GOTO 10 ADJUST! on the monitor until the result is
40 PRINT M _RMS between 0.1 V and 0.2 V. Only then is the

50 END result read out.
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INPUT
Syntax: INPUT ["text”,)[VAR]
INPUT ["text”,][S-VAR])
[VAR] : variable (A to Z) for numbers.
["text",] :  any text (optional) between inverted commas with delimiting comma.
[S-VAR] :  string variable for text.

INPUT interrupts the program, outputs the text string on the screen and waits for an entry. The type of
entry depends on the INPUT variable declarations: [VAR] requires a number, [S-VAR] a text entry
(max. 40 characters). A unit can be assigned to a numeric entry (4031 keyboard) with

* < UNIT/SCROLL > before it is transferred with <ENTER >>. If a text entry is expected, < ENTER >
must be pressed first. This assigns the softkeys the letters of the alphabet and spccxa.l characters. Text
entries, which may also contain numbers, are handled as described in the section "Naming Files'.

After the entry has been acknowledged with <ENTER >, the program can be restarted with
< CONTINUE > . The INPUT variable then produces the expected reaction.

Examples:
10 SETTX The entered correction factor C (eg 1 W) is

20 INPUT "ENTER CORRECTION FACTOR",C added to the measured RF power (MPOWE).
30 IF C+MPOWE>3 W THEN PRINT "FAILURE" If the result exceeds 3 W, the measured value

40 PRINT MPOVWE is read out with the comment FAILURE.
J0 SETRX The program expects entry of a frequency

20 INPUT "ENTER FREQUENCY",F value and the unit (eg 45 MHz). The effect of
30 FREQU #F line 30 is to enter the value of the RF

Frequency field of the RX mask and to set the
signal- generator frequency.

10 INPUT "UNIT ?",A$ This is a way of entering the type of radio set

20 PRINT AS under test, for axamplc in the heading of a test
report.

10 INPUT A The "text” in the IN?UT command can be

20 PRINT A omitted.
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KEY
Syntax: KEY [softkey pumber],["text"],[command] or KEY 1 TO 6,["text"},[command]
KEY WAIT or KEY RUN
[softkey number] : npumber between 1 and 6.
["text"] :  plain text (between inverted commas) with max. seven or eight
characters.
[command ) :  BASIC command GOTO, GOSUB or CHAIN

The KEY command can be used to assign any softkey a name declared under “text”. When the softkey is
operated, the program executes the stated {command]. KEY 1 TO 6 on the other hand comprises all
softkeys into a single softkey, gives this a "text" of maximally 32 characters and also allocates the sofikey a
[command].

KEY WAIT means that the individual softkey names are shown on the monitor until you strike a softkey.
Then the program executes the declared command. At the same time the original softkey names apply
again. During KEY WAIT the last PRINT outputs stay on the monitor (max. 16 text lines). In this way
more explanation of the function of the individual softkeys can be giver for example.

KEY RUN is an alternative to KEY WAIT. KEY RUN also waits for operation of a softkey. But in
contrast to KEY WAIT the current mask appears on the monitor and is constantly updated (eg analyzer
mask). For user information there is now only one line available on the monitor,

Examples:

10 PRINT OFF , After the start this program shows the text

20 PRINT "SELECT TEST PROGRAM" SELECT TEST PROGRAM in the display field.
30 KEY 1,"RX TEST", GOSUB 100 At the same time the softkeys 1, 2, 3 and 6 have the
40 KEY 2,"TX TEST", GOSUB 200 allocated designations. If softkey 2 is tapped for
50 KEY 3,"SELFCHEK",CHAIN SELFCHEK  example, there is a jump to a subroutine beginning
60 KEY 6,"EXIT",GOTO 90 with line 200. After the return the main program
70 PRINT ON executes the instructions that foliow the

80 KEY WAIT:GOTO 10 KEY WAIT command.

90 END

100 REM RX TEST
200 REM TX TEST

10 SETTX:ANALZ The program calls up the analyzer and does not
20 KEY 1 TO 6,"CONTINUE",GOTO 40 continue with line 40 until a softkey is tapped.
30 KEY RUN

40 REM next task
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BASIC commands

LEN

Syntax: LEN([S-EXP))

[S-EXP] : string operand.

This BASIC function determines how many characters there are in the string operand (length of string).

Examples:

10 INPUT AS
20 PRINT "String Length" ,LEN(AS)

10 M$=SER_In
20 L=LEN(M$)
30 IF L>49 THEN A$=M$(1,49):B$=MS(50,L)

A string is read in and its length is
printed out.

A string is read into M$ on the RS
232 interface (option). If the string is
longer than 49 characters, the first 49
characters are assigned to the string
variable A$ and the remainder 1o
BS.
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LET

Syntax: LET [VAR]=[EXP] or LET [S-VAR] =[S-EXP]

[VAR] variable (A to Z).

[EXP) pumeric operand.

[S-VAR] :  string variable (A$ to D$, M$).

[S-EXP] :  string operand.

LET is used to assign content to a variable or string variable. The command is optional; in other words
an assignment can be made without it being preceded by the LET command.

Examples:

i¢
20
30
40
50
60
70

10
20
30

PRINT "1234567812345678"
LET A=5*3

PRINT A-5

LET B=5 kHz

PRINT B

C=30 kHz-B

PRINT C

LET CS="CHAN"
LET D$=CS+VALS(410)
PRINT DS§

Qutput format:
1234567812345678
-10

»+++-5,0000 kHz
-+-+25.0000 kHz

Output format:
CHAN- 410
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ONERRORGbTO

Syntax: ONERRORGOTO [line number}]
AUTORUN program section
ONERRORGOTO

After ONERRORGOTO [line number] the execution of the program continues at the [line number] if
there is an error that would normally cause the program to be aborted.

ONERRORGOTO (without line number) permits the program to be aborted as soon as this is wished.

The ONERRORGOTO command may be abbreviated to the first five letters.

Example:
10 ONERRORGOTO 20 The input prompt in line 20 is repeated
20 INPUT "Frequency 250...300 MHz",F if the permissible frequency range is

30 IF OUTLIMIT(F,250 MHz,300 MHz) GOTO 20 violated in entry or the MHz unit is
40 ONERRORGOTO forgotten. -
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PAUSE
Syntax: PAUSE [S-EXP],[S-EXP],[S-EXP]
[S-EXP] :  string operand.
PAUSE mterrupts execution of the program and displays text on the monitor of twice the normal height.
At the same time the softkeys are assigned the CONTINUE function. < CONTINUE > causes the

program to continue. The PAUSE command may be followed by up to three string operands with
commas as delimiters. A blank line is inserted on the monitor between the text lines.

Examples:

10 SETTX If the measured RF power is less than 0.5 W, the
20 IF MPOVWE > 0.5 W GOTO 40 prompt TRANSMITTER ON and two signal

30 BEEP:BEEP:PAUSE "TRANSMITTER ON" tomes are output to indicate that the transmitter
40 PRINT MPOWE must be switched on.

10 A$="TEST PROGRAM" Output format:

20 B8="ecmmmmmmmmaus " TEST : PROGRAM

30 PRINT AS,BS$,"STABILOCK &4031" = - ... ....

STABILOCK- 4031
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PRINT
Syntax PRINT [list] and PRINT ON or PRINT OFF

[list] : output list. This may contain numeric operands, string operands and IEEE commands of the
type "measuring assignment” or "output of setting parameters”. A comma or a semicolon can be used as a
delimiter.

PRINT ON/OFF are special forms of the PRINT command. Their only purpose is to permit or prohibit
print output. After every program start print output is automatically permitted.

PRINT outputs cach item in the output list on the screen (display field) and if required on a printer. This
output is only seen after the program run is over. While the program is running, the output can be seen
in the status line until the following output.

The delimiters "," and ";" can be used to format outputs. For this purpose the display field and the print
field are divided up into socalled print zones which are eight characters long. If outputs in the output List
are separated with a comma, PRINT always starts each output at the beginning of the next available
print zone. The semicolon causes each output to be read out immediately after the last one.

Numeric values without unit between 0.001 and 9999 are read out in the normal notation (eg 15).
Outside of this range the output of numeric values without unit is made in the format of the scientific
notation with one place before and seven after the decimal point (eg 1.1234567E + 90). Numeric values
may not be entered in scientific notation.

Numeric values with associated unit are read out with maximally four places before the decimal point
and always with four after the decimal point (eg 50.0000 kHz). Unused places before the decimal point
are read out as spaces. If a numeric value exceeds the permissible number of places (eg 12345 kHz), the
PRINT instruction produces output of the overflow symbol (>>>>). Then the pumber of places has to
be reduced by choosing the next highest unit.

PRINT instructions read out measured results including the unit. If a measurement fails to produce a
valid result, the PRINT command outputs "-----" (no test signal), ">>>>" (above measurement range) or
"<<<<" (below measurement range) instead of the result.

Examples:

10 PRINT "1234567812345678" Output format:

20 PRINT 10,20 1234567812345678
30 PRINT -1000,0.2523 210 e 20

-1000----0.2523
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10 PRINT "12345678123456781" Output format:
20 PRINT "a","B~,"C" 12345678123456781
30 PRINT "A";"B";"C" Ao Bovrooono C
40 PRINT 150 MHz,"C" ABC

10
20

10
20

PRI"LINE A":PRI:PRI"LINE B";
PRI"LINE C"

SETTX;A=M RMS:PRINT M_RMS
PRI A

++150.0000 MHz--C

Output format:
LINE-A

LINE-BLINE-C

Output format (example)
..... 3.96--V
£+ ++3,9600--V
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RDOUT

Syntax:

{command] : IEEE command.

[VAR]

RDOUT([command];[VAR])

: single variable (cg S) or variables separated by commas (eg A,B).

If an IEEE command outputs one or more results, RDOUT transfers the results to the declared
- variables. If there are more declared variables thap results, an error message is output.

Examples:

10
20
30
40
50

10
20
30
40
50
60
70
80

SETRX; V_RMS ;MODUL
GENA_RX;RXAFM 4 kHz
PRINT "LEVEL =";:M_RMS
RDOUT (MDEMO;A, B)
PRINT "MOD =";A,B

SETRX
SOFT_SPECIAL;SOFT_SENS
RDOUT ( SOFT_RUN;S)

PRINT "SENSITIVITY =";$
SOFT_BANDW.

RDOUT (SOFT_RUN;B,0)

PRINT "BANDW.+COFFSET =";B,0

SOFT_RETURN

The program calls the RX mask. The result of this
is that the carrier from the signal generator is
modulated with an FM deviation of =4 kHz.
RDOUT assigns both results from the IEEE
command MDEMO (positive and negative peak
deviation) to the variables A and B.

First the program calls the RX special SENS and
outputs the resuit (S). Then both the results {rom
the BANDW. special are output.
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RDXY
Syntax: RDXY ([xx],[yy].(i])

[xx] : screenline (xx = 01 to 21; 01 = mask header, 21 = softkey line).
[vy] : screen column (yy = 0110 51; 02 = first column, 50 = last column in mask frame).
(0]  : number of characters in entry field (length of field).

Using the RDXY function it is possible to read values and their units from the screen. Entry fields may
be accessed but not display fields. The coordinates [xx] and [yy] define the initial position of the field
containing the value. If the coordinates do not correspond to the field, the result of the function is zero.

Example:

10 SETRX The program reads the value in the RF Frequency
20 FREQUENCY 275.250 MHz field (length of field is 12). Its initial coordinates
30 PRINT RDXY({03,18,12) are the third screen line and the 19th column.
40 A=RDXY(03,19,12) Although RDXY(03,20,12) is in the field, the

50 PRI A complete value would not be read (75.250 MHz).

Line 40 shows that the result produced by the
function can also be assigned to a variable. This
program can be formulated shorter with the IEEE
command PRXFR (see Chapter 10).
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REMARK

Syntax: REMARK text

REMARK is used to make a program clearer by adding explanatory comments (text). The REM lines
do not affect program execution in any way.

Example:

10 REM **ss%*» The REM lines make it quite clear that the

20 REM TX TEST program is checking the transmitter section of a
30 REM *##%e»e transceiver.

40 SETTX

50 FREQUENCY 275.250 MHz

SETUP
Syntax: SETUP [file name] or SETUP [#string variable}

[file name] :  npame of setup (instrument setting) stored on MEMORY CARD.
[#string variable] : eg #AS, where AS must contain name of setup.

SETUP enables any instrument setting stored as a SET file to be recalled. The result of a SETUP
cornmand is the same as for manual callup of a setup {see "Storing and Recalling Setups”). This
simplifies preparation of the Communication Test Set for a particular measuring task in AUTORUN

programs.

Example:

10 REM TX TEST

20 SETUP TX MODE:GOSUB 100
30 SETUP ANALYZER:GOSUB 800
40 END
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TRACE

Syntax: TRACE

TRACE makes it easier to debug a program. When the command is activated, the number of the line
which is being processed is displayed in the status line and may also be output on a printer. After the
program has been run, the display field shows each line in the order it was executed.

TRACE is a toggle function, ie once TRACE has been activated, calling it again switches the function
off. It is therefore best to use TRACE as a direct command. The TRACE status is shown on the screen
when the command is entered.

Exarmple:

10
20
21
30
40
30
&0
70
80
80

SETTX;V_RMS;GENA TX;MODULE From line 30 TRACE documents the various
FREQUENCY 10 MHz branches taken as the program is executed.
TRACE

FOR I=1 TO 5

INPUT "ENTER RMS VALUE*,V

IF V>=5 V GOTO 90

PRI "VALUE =";V

NEXT I

END

PRI "ERROR"

100 END
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VAL
Syntax: VAL([S-EXP))
[S-EX¥P] : string operand.

The string operand, which may only consist of a numeric value or a2 numeric value with unit, is converted
into a numeric value.

Example:
10 AS=SER_In If a measured result read in on the RS 232
20 IF VAL(A$)>15.2 THEN PRINT "FAIL" interface (option) exceeds the value 15.2,

"FAIL" will be read out on the monitor.




AUTORUN mask ’ : - 7.510 - BASIC commands

VALS
Syntax: VALS([EXP])

[EXP}: numeric operand.

A numeric operand with or without unit is converted into a string.

Example:

10 C=25

20 CS="CHAN"+VALS(C) )

30 PRINT C§ CHAN - 25 is read out on the monitor,
WAIT

Syntax: WAIT {time]

[time] : delay in milliseconds (1 to 9999).

WAIT interrupts the program for a certain time. While it is waiting, the 4031 maintains its current
operating status.

Example:

10 SETTX After the first mask has been called, the program
20 WAIT 1000 waits 1 s each time before calling another mask.
30 SETRX

40 WAIT 1000
50 GOTO 10
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Error messages

Error Messages

0200:
G201:
0202:
0203:

EDIT

0210:
0211:
0212:
0213:
0214
0215:
0216:

0220:
0221:
0222:
0223;:
0224:
0225:
0226:
0227
0228:
0225:
0230:
0231:
0232:
0233:
0234:
023%5:

0240:
0241
0242:
0243;
0244:
0245
0246
0247:

0260:
0261:
0262:
0263:
026&:

GENERAL ERRORS

AUTORUN ERROR.

FUNCTION NOT AVAILABLE IN IMMEDIATE MODE,
FUNCTION NOT IMPLEMENTED.

USER STOP EXECUTED.

LIKE TOO LONG.

BAD LINE NUMBER, Legal Range 1..9999.

BAD GOTO/GOSUB STATEMENT. Bad line number ?
PROGRAM MEMORY FULL.

CORRUPT PROGRAM. RELOAD,

RENUMBER INCREMENT FACTOR TCO LARGE.
RENUMBER UNMATCHED GOTO/GOSUB LINE NUMBERS.

SYNTAX

BAD SEPARATOR,

BAD NUMBER,

BAD STRING. Eg a$%..d5,ms$ “text” ’string’
BAD CONDITIONAL EXPRESSION.(* <> ¢ (= > =)
DELIMITER EXPECTED.

VARIABLE EXPECTED,

EQUAL CHARACTER EXPECTED.

TO EXPECTED. Incorrect FOR syntax.

OUTLIMIT SYNTAX INCORRECT. out(mmeas,lo,hi)
BAD RDOUT LIST SYNTAX. Eg rdout(mmess;a,b)
KEY SYNTAX INCORRECT., Eg hum, 'text’,cmd
KEY WAIT or KEY RUN, NO KEYS PROGRAMMED.
BAD MID SYNTAX. Eg AS$(3,5) is from 3 to &
BAD NUMBER. Eg BS(start,end). Max is 49.
STRING OPERAND INVALID. Value not integer ?
BAD STRING TYPE. Eg ab..d$ "text” m8(3,4)

RUN-TIME

RETURN WITHOUT GQSUB.

AUTORUN STACK FULL. Too many gosubs ?

NO MATCHING FOR STATEMENT,

DIMENSION MISMATCH. Eg MHz with uV.
MISSING OR EXCESS BRACKETS.

MATHS ERROR,

RDOUT VARIABLE NOT USED,

UNEXPECTED END. FOR or GOSUB still active.

IEEE COMMAND (See chapter 10)

BAD IEEE VARIABLE INSERTION SYNTAX
IEEE SYNTAX ERROR,

COMMAND EXPECTED.

MEASUREMENT EXPECTED.

IEEE KEYWORD EXPECTED. Unknown keyword,
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Overview

Chapter 8 describes the use and incorporation of the hardware options. As a rule the options will be
ready instailed if you ordered them together with your STABILOCK 4031. The OPTIONS mask (see
“Status Mask" foldout) shows what options your 4031 contains. Software options (simulation of radio-

data systems) are described in Chapter 9.
Options
Duplex FM-PhM stage Necessary for testing duplex radio sets. Installation: in
equipment chassis (underside).

Modulation geperator GENB  Permits modulation overlaying, for exampie, witk
the signal of the standard generator GEN A. Installation:
in rear of unit.

Control interface A Eight relays for remotely controlling a radio set (RX/TX
switchover, squelch on/off, etc). Eight TTL inputs, one
trigger input. Installation: in rear of unit.

Control interface B 24 relays for remotely controlling a radio set.
Eight TTL inputs, two trigger inputs.
Installation: in rear of unit.

Control interface C 24 relays and 20 TTL outputs for remotely controlling
a radio set. Eight TTL inputs, two trigger inputs.
Installation: in rear of unit.

Note: Only one control interface can be used at a time.

OPTION CARD Carrier board for the following optional modules:

300-Hz highpass filter

300-Hz lowpass filter

3-kHz lowpass filter

4-kHz bandpass filter

Variable notch filter (200 to 600 Hz)

DC voltmeter/ammeter

DTMF device

C-Net expander

Note: The OPTION CARD can hold up to six optional modules.
Apart from the variable notch filter, two of the other.

APF filters can be used on it at the same time.
Installation of OPTION CARD: in rear of unit.
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Qverview

VSWR measuring head

ASCI] keyboard

DATA module

SSB stage

Permits measurement of the voltage standing-wave ratio
of radic antennas together with the VSWR function of the
4031. Connection: on RF and RF DIRECT sockets.

External keyboard for entering AUTORUN programs
(automatic measurements, see Chapter 7) and for entering
text accompaniments to test reports.
Connection: on control interface A, B or C.

Hardware requirement for using the software options
(see Chapter 9). The software options permit the
simulation of conventional radio-data and mobiie-
telephone systems (eg NMT 450/900, Radiocom 2000,

C Net). The software options come on "memory cards"
(battery-buffered RAM modules in cheque-card format).
Installation of DATA module: in rear of unit.

Required for testing SSB radio sets.

actually incorporated.

Note: The incorporation of an option can in many cases have an effect on a mask. New display fields may appear, for example,
or the jockout of a softkey may be cancelied. The notes on operation that follow below apply to cases where the option is

Extra accessories

The data sheet will tell you about the many different accessories that are available for STABILOCK
4031. In addition to these there are various adapters especially for maintenance and service of the 4031

plug-in stages:

AF service adapter
RF service adapter
Power-supply adapter

248182
248 183
248 184

The prices of the options and accessories are stated in the curreat price list, which you can obtain from
the works or from your nearest representative.
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Check list: testing chores and options required

SRR EEEEEEHHEHE
Order number §88§8§39993$$38§33
NN 131 N O | DN NN NN Nty N
< -
= m -
Ogtion E <l g E 5 g § ' § é - §
£ &
HHHEE §§§ §g§§§%§=§§
L] [ -
Measuring task E§§§§§§§§§ssggéh @.MEE
Control of redio uncer test ®
with & relays
Control of radho under test °
with 24 relays + 20 TTL cutput
Sieulation of fast answer back systems P
(response time <100 ms)
Distortion measuremant 200 to 600 Hz [ ) L]
DC voltage/current messurements [ ] @
DTMF signal encading/decoding [ Ld
Subaudio squaich tones {CTOSS) and double tne signalng [ ]
Maasurernent on squeich tone radios o e|e
Program controtied messurements Py
(AUTORUN)
ARE: Software paciage for PC based ®
deveiopment of AUTORUN programs
Tracking igraphic cispiay of filter curves) L J L ]
MaasUNng rasolt explanatory text [ ]
VEWR msstunerment ®
Measurements on SSB radios [ ] ) [ ]
ASIACENI-Channel POwer Mesurement L]
Calluiar $ystarm NMT 450/900 (Scandinana) LAk [ ] L] 857 900
Caliuir system NMT France ® [ [ 897 825
Colluiar system NMT Bensiux 0 * @ 897 920
Cebuiar system NMT 450 Universel @ [] [ 897 915
CeNular system NMT Base-Staon Test [ ] ® 8097 905
Caliviar system NMT Turkey [ [ [ 507 501
Celiulaz system NATEL C (Switzertand} L 2L ] o ® 897 930
Ceilular system C-Netz {Austria) LI J ® L 857 N0 5
Cellular sysiem Nez-C (FRG) 30 @ [ 897 960 £
Cellular systam Network C (Portugaly L IR J | ® BBT 062 §
Cetular system C-Net SAPD [ JE ) ® @ 857 063 g
Calluiar gystem EAMPS [ * 897 950
Celtar system ETACS UK ® [ 897 940
Cailular systern ETACS Japan (JTACS) [ ] [ BO7 945 ;i .
Cotuiar system RADIOCOM 2000 HD [ @ 897 970 -SZ
FMS [ [ 897 D82 EE )
VDEW direct disling e ® 897 086 §
VDEW digital ® L] 297 090 ‘g%gg
ZVEI binary ® ® w7osel 2229
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Duplex FM/PhM Stage

The standard synthesizer of STABILOCK 4031 is used either by the signal generator (RX operating
mode) or by the test receiver (TX operating mode) of the Communication Test Set. In the DUPLEX
operating mode, which calls for transmission and reception at the same time, the signal generator works
with the standard synthesizer. So a second synthesizer is necessary for the test receiver. Besides this
synthesizer the duplex stage includes a mixer and its own IF conditioning. Demodulation and other
signal conditioning are handied by the test receiver like in the simplex TX mode. The received duplex
signal is coupled out directly following the RF socket.

Technical data
See data sheet

Operation

Once the duplex stage has beer incorporated, the basic DUPLEX mask can be called up. The "Basic
DUPLEX Mask® foldout (Chapter 12) tells you how to call up the mask and the meanings of the fields
and softkeys. The usual operating rules apply; but with < FREQUENCY > you can only access the RF
Frequency entry ficld in the RX part of the mask. The corresponding field in the TX part of the mask
(tuning frequency of the test receiver) can oaly be accessed with the cursor keys.

Cross-references:

Chapter 3, Operating Rules, "Working with channe! numbers, DUPLEX mode".
Chapter 4, Duplex Measurements, “Basic DUPLEX Settings".

Chapter 11, Training with DUPLEX Mask.

Chapter 12, foldouts "Basic DUPLEX Mask", "DUPLEX Specials".

Installation of duplex stage

1. Switch off the Communication Test Set and withdraw the power cable.

2. Tip STABILOCK 4031 so that it is resting on the rubber reinforcement on its rear.

3. Undo the retaining screws of the bottom half of the unit’s shell and remove the shell,

4. Unscrew the cover plate that you can see on the right next to the loudspeaker.

5. Withdraw cables 40 and 49 from sockets Bu 40 and Bu 49 (see figure).

6. Connect cable 58 (duplex connecting cable) to the socket in the chassis (see figure).

7. Slide the duplex stage as far as it will go into the slot that is provided for it.

8. Press the clamps down firmly and join cables 40, 49, 58 to their corresponding sockets. Replace the
cover plate and the bottom haif of the unit’s shell.

9. Reconnect the power cable.
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Operational check
1. Switch the unit on with < > + <POWER>.
2. Call up the OPTIONS mask with < OPTIONS > and check whether the installation of the duplex stage
is indicated.
3. Call up the DUPLEX mask (see "Basic DUPLEX Mask” foldout).
Ordering detalls

Ordering code 229 033; items supplied: duplex stage, connecting cable.
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Partial view of chassis with bottom half of shell and cover plate removed. Cables 40 and 49 have to be undone 1o install the
duplex stage.
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Modulation Generator GEN B

Modulation generator GEN B is virtually identical to the standard AF generator GEN A. What are
missing are the summing amplifiers with which GEN A can overlay its own AF signal with the signal
from GEN B and another modulation signal.

Technical data

Identical to those of generator GEN A, see data sheet.

Operation

GEN B is switched on and off with <B/SAT > in the RX and TX operating modes. Once the generator
is installed, the following fields appear in the basic mask:

GEN B Entry field for signal frequency
Mod Entry field for modulation level (RX mask)
Lev Entry field for signal level (TX mask)

The fields are accessed as usual with the cursor keys if no entry feld is open. As soon as GEN A is cut
out, the fields can also be moved to with the keys for rapid access (< MOD FREQ > and
<AM FM 0M>).

GEN B signal paths

RX mode
In the RX mode the RX or TX signal path can be switched for GEN B by repeatedly striking
<B/SAT>.

e When the RX signal path is switched (front panel, green LED illuminated above B/SAT key), GEN B
feeds the modulator of the 4031 signal generator, If generator GEN A is also switched on or an external
modulation signal is coupled in with < EXT >, there will be overlaying of the modulation. In this case the
"MOD" meter shows the peak values of the sum modulation. You can also display the sum modulation

as & curve by using the scope function of the 4031.

o When the TX signal path is switched (front panel, red LED illuminated), the signal from GEN B
appears AC-coupled on the MOD GEN socket (front panel).
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TX mode

In the TX mode the TX signal path is always switched for GEN B, ie the AF signal appears AC-coupled
on the MOD GEN socket (front panel). If other modulation-signal sources are active, the signal on the
MOD GEN socket will be a sum signal, which can likewise be displayed using the scope function.

DUPLEX mode

In the DUPLEX mode too, GEN B can be switched to the RX or TX signal path by repeatedly striking
<B/SAT >. The signal path that is actually selected is again shown by the LEDs. Only in the DUPLEX
mode does this switching of the RX/TX signal path also govern the coupling of an external modulation
signal with < EXT >. Generator GEN A is firmly switched to the RX signal path in the DUPLEX mode.
For modulation overlaying the situation is as follows: all sources that are switched to the RX signal path
feed the 4031 modulator; signals that are switched to the TX signal path appear as a sum signal on the

MOD GEN socket (see figure).
GEN GEN EXT
A 8

Rx{ &Tx Rx} T erxﬂ_ 22,5’
| 5=
W

By 27 . Front panel

Bu ) 4031 Modutator Signal paths of moduiation signals in the DUPLEX
=l mode (symbolic representation)

8u 29‘,}1

L_l_l

Rear pane!

Signal output on socket Bu 39

As soon as the TX signal path is switched for GEN B, the signal of the generator also appears on socket
Bu 39 (back panel). Bu 39 is DC-coupled and only carries the signal from GEN B even when other
modulation-signal sources are active. In this case the signals on Bu 39 and socket MOD GEN are no
longer identical.

When GEN B is switched to the RX signal, the signal on Bu 39 is undefined.
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Instaliation of generator stage GEN B

1. Switch off the Communication Test Set and withdraw the power cable.
2. Unscrew the cover plate at location 5 on the back panel (see "Back Panel” foldout).
3. Slide the GEN B stage along the guide as far as it will go into the slot that is provided (refer to the

foldout for the correct position).

4, Screw the stage firmly to the chassis.
5. Reconnect the power cable.

Operational check

1. Switch the unit on with <QFF> + <POWER >,
2. Call up the OPTIONS mask with < OPTTONS > and check whether the installation of GEN B is

indicated.

3. Call up the RX mask. Switch GEN A off and GEN B on. Call up the RMS meter with < VOLT > and
connect to the RX signal path with <RX MOD/MOD GEN>.

4, Enter values in the mask fields GEN B and Mod ---> RMS meter must indicate f_ _, and a level
value.

Ordering detalls
Ordering code 208 (032; items supplied: GEN B stage, ready for installation.
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Control Interface A, B, C

Note: Control interface B no longer available.
Technical data

Relays bistable (switched state is maintained ever when deenergized).
Control interface A: 8 relays (contacts brought out on socket Bu 19)
Control interface B: 24 relays (contacts brought out on sockets Bu 19/Bu 18)
Control interface C: 24 relays (contacts brought out on sockets Bu 19/Bu 18)

Contact rating:  continuous current 1 A

max. switching voltage 30 V
TTL inpauts V2 +15V=H
(socket Bu 22) VS +05V=L
approx 4 k) input impedance
+30 V dieiectric strength

The TTL inputs are only available if the socket concerned (Bu 22) is
not occupied by the optional ASCII keyboard.

TTL outputs open-coliector (pullup resistor 1 kQ2); fanout = 1 (standard TTL)
(only for interface C) The outputs are brought out on sockets Bu 19 + Bu 18.
Application
Remote control of radio sets (RX/TX switchover, channel selection, squelch on/off, etc). In conjunction
with the AUTORUN function of the 4031 it is possible to test radio sets fully automatically for example.
Operation
The control interface can be operated manually or by program (see Chapter 10). The automatic control
can also be set by certain 4031 functions. The declarations necessary for this require callup of the
CONTROL INTERFACE mask,
Callup of CONTROL INTERFACE mask
<AUX> + <CONTROL >

The mask can only be called up if a control interface is actually instalied.
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Meaning of mask fields

The following details apply fully to control interface C. They also apply to a large extent to the other
contro! interfaces as long as you remember that these have no TTL outputs or less relays. The
appropriate mask fields will then be missing in the CONTROL INTERFACE mask.

As usual, <HELP > briefly brightens up all entry fields in the CONTROL INTERFACE mask. Each
entry field can be moved to with the cursor keys.

Antomatic setting of relays 1 through 4
Depending on the operating mode, relays 1 through 4 are set or reset automatically if the scroll variable
X is entered in the AUTO 1.4 scroll field:

Relay1 TX/RX switchover: As soon as the TX mask is catled up, relay 1 is set (Bu 19, pins 18
and 2 connected). With the callup of the RX mask relay 1 is reset (pins 18 and 34
connected).

Relay 2 UB/LB switchover (upper band/lower band): Relay 2 is set (Bu 19, pins 19 and 3
connected) if an upper-band channel (NoU) is set in the RF Frequency field of a basic
mask. The setting of a iower-band channel (NoL) produces resetting of the relay (pins 19
and 35 connected).

Relay 3 TONES (call tone sequence): If an incoming tone sequence is decoded in the testing of
selective-call sets, relay 3 will be set for the duration of the decoding (Bu 19, pins 20 and 4
connected). Following decoding the relay is reset (pins 20 and 36 connected).

Relay 4 SQUELCH (Special): Relay 4 is set for the duration of the RX Special SQUELCH (Bu 19,

pins 21 and 5 connected). The RX Specials BANDW. and SENS always reset relay 4. As
long as the relay is reset, pins 21 and 37 are connected.

CONTROL INTERFACE C

Mask CONTROL INTERFACE C:

AUTO NO Status NO Status HO Status The relays O to 24 can represent the
TX7RX 1 R 9 17 current channe! number, ¢g BCD
UB-LE =4 LB 10 18 OM encoded (bere: channel number
TONES 3 11 i9 0324).
SQUELCH 4 iz ce ‘

S 13 ON 21

6 14 ON 22

7 15 23 ON

8 i6 -2
AUTO 1..4 X CH NO —-> [N

RESET CLRALL UFDATE T1L 1-00 RETURN
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i d

Relay-coded output of channel number

For remotely controlled channel selection on radio sets, the 4031 offers the possibility of relay-coded
output of the channel number. Here the relays 9 through 24 are set or reset according to the selected
coding of the channel number (BCD, BCD inverted or hexadecimal).

Relays 9 through 24 are assigned to channel-number output if the scroll variable X is entered in the
CH NO scroll field. The HEX scroll field permits selection of the coding with the scroll variables HEX,
BCD and BCD INV.

As soon as the RF Frequency field is switched to channel-number entry in one of the basic masks, the
) relays concerned are switched appropriately when the entered channel number is acknowledged.

Coding of maximally 4-digit channel number

1st place 2nd place 3rd place 4th place
1 2 4 8 1 2 4 8 1 2 &4 8 1 2 & B Weighting facior
3 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Relays

Example: channel number 124 BCD-coded; 4th place = 4, 3rd place = 2, 2nd place = 1, Ist place = 0; ie relays 13, 18 and 23 are
set. In inverted BCD coding these relays would be reset and all others set; hexadecima) coding is identical 1o BCD coding.

Manually setting or resetting all relays

All relays can be operated manually if the scroll variable X is entered in neither of the scroll fields
AUTO 1.4 and CH NO. To sct a relay, move to the entry field next to the corresponding relay
identification and strike the SET softkey.

<RESET > produces resetting of the particular relay. < CLRALL > resets all relays. A total reset
(eg <OQFF> + <CLEAR >) will also cause all relays to be reset.

< UPDATE > sets or resets all relays according to the entry that is made. The entries may not be made
by < SET> or <RESET > but instead by turning the spinwheel. These entries are not effective 1o begin
with however, they are only produced with < UPDATE >.

With relays 5 through 24 the ON entry in the entry field confirms that the relay concerned is set. The
entry fields of relays 1 through 4, on the other hand, show the following entries, offering better
association with the particular function:

<SET>  <RESET>
Relay 1 X RX
Relay 2 uB LB
Relay 3 active
Relay 4 active

<RESET> produces resetting of the particular relay. < CLRALL > resets all relays. A total reset
(eg <OFF> + <CLEAR >) will also reset all relays.
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Operative and normal position of rela
Operative Normal Socket Operative Normal Socket

Relay 1 18/2 18/34 19 Relay 13 18/2 18/34 18
Relay 2 19/3 19/35 19 Relay 14 19/3 19/35 18
Relay 3 20/4 20/36 19 Relay 15 20/4 20/36 18
Relay 4 21/5 21/37 19 Relay 16 21/5 21/37 18
Relay 5 22/6 22/38 19 Relay 17 22/6 22/38 18
Relay 6 2377 23/39 19 Relay 18 2317 23/38 18
Relay 7 24/8 24/50 19 Relay 19 24/8 24/40 18
Relay 8 25/9 25/41 19 Relay 20 25/9 25/41 18
Relay & 26/10 26/42 19 Relay 21 26/10 26/42 18
Relay 10 27/11 27/43 19 Relay 22 27/11 27/43 18
Relay 11 28/12 28/44 19 Relay 23 28/12 28/44 18
Relay 12 29/13 29/45 19 Relay 24 25/13 29/45 18
Example: relay 3 set = pins 20 and 4 are connected; relay 3 not set = pins 20 and 36 are connected; active socket = Bu 19
(control interface).

TTL outputsf/inputs

Control interface C offers 20 TTL outputs, which can be set and reset just like the relays. For this
purpose call up the appropriate submask with < TTL I/O > . The functions AUTO 1..4 and CH NO bave

the same effect as in the basic mask,

If socket Bu 22 is not occupied by the optional ASCII keyboard, eight TTL signals can be applied here
and sampled by an IEEE-bus command. In addition, each socket of the control interface offers a further
"TTL trigger input" (scc pin assignments in Chapter 2). The T7L INPUTS mask field in the OPTION

CARD mask shows the logic levels on the different TTL inputs.

Installation

1. Switch off the Communication Test Set and withdraw the power cable.
2. Unscrew the cover plate at location 6 on the back panel (see "Back Panel” foldout).

3. Slide the control interface along the guide as far as it will go into the slot that is provided (refer to the

foidout for the correct position).

4. Screw the control interface firmly to the chassis.
5. Reconnect the power cable.

Meaning of sockets

See Chapter 2

Ordering details

Control interface A, ready for installation: 236 035
Control interface B, ready for installation: 236 036
Control interface C, ready for installation: 236 037
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OPTION CARD

The OPTION CARD can hold up to six optional modules at the same time, this OPTION CARD
merely being the motherboard for the individual modules. As soon as an optional module is installed, it
can be cut into the appropriate signal path of the 4031 by means of the OPTION CARD mask {callup
with < AUX>) or taken out of it again (see also foldouts "AF-signal Processing” and *OPTION
CARD"). The following optional modules are presently available:

Optional modules

300-Hz highpass filter
3-kHz lowpass filter

1) Special option

300-Hz lowpass filter
4-kHz bandpass filter

Var. notch flter
DTMF device

DC V/A meter
C-Net expander 1)

Fitting on OPTION CARD

The various modules have
locations on the OPTION
CARD (hgure). Only
locations Bu 1, Bu 2 and
Bu 6 offer 2 choice:
Bu 1 and Bu 2 can each
hold one of the four AF
filters, Bu 6 can hold the

: C-Net expander or

{:['_1_1 another special option.

.| For making contact, each
module bas a plug
conaector that uniquely
matches the
corresponding socket
connector on the
OPTION CARD. Before
instailing the DC V/A
meter, first remove the
shield from the OPTION

Bu3 .@,g

200-600 Hz
VAR NOTCH-FILTER
268 179

au Bu2

@

FILTER FILTER

268 174
or 24,8 115
or 2LB 186
or 248 199

B

248 174
or 248 175
or 248 186
or 248 199

@

VOLT/AMPERE

DC METER
4B 112

OTMF-
MODULE
WM

OPTION

eg. NETZ-C
EXPANDER
248 1%

CARD that covers the

leadthrough of the

connecting sockets.
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installation of OPTION CARD

1. Switch off the Communication Test Set and withdraw the power cable.

2. Unscrew the cover plate at location 2 on the back panel (see "Back Panel" foldout).

3. Slide the OPTION CARD along the guide as far as it will go into the slot that is provided (refer to the
foldout for the correct position).

4. Screw the OPTION CARD firmly to the chassis.

5. If the OPTION CARD is fitted with one of the four AF filters or the variable notch filter: join socket
90 (OPTION CARD) and socket 15 (AF DETECTOR) with the adapter cable (see "Back Panel
foldout).

6. Reconnect the power cable.

Meaning of sockets
See Chapter 2

Operational check

1. Switch the unit oa with < > + <POWER>.

2. Call up the OPTIONS mask with < OPTIONS > and check whether the installation of the OPTION
CARD and its optional modules is indicated.

3. Call up the OPTION CARD mask with < AUX > and check whether the availability of the optional
modules is indicated there too.

Ordering detalls

Ordering cod
OPTION CARD 236 033 (including adapter cable 384 752)
Optional modules

300-Hz highpass filter 248199 1y %)

300-Hz lowpass flter 24817413

3-kHz lowpass filter 248 186 1) i)

4-kHz bandpass filter 24817513

Variable notch filter 481913

DC V-A meter 48172}

DTMF device 248171 %)

C-Net expander 2481161

1) Requires 1x OPTION CARD 236 133
Requires coanection of stage 1 and stage 2 with supplied adapter cable 384 752
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300-Hz Highpass Filter
Technical dats
Filter type 5-pole Chebishev-Cauer filter
3-dB cutoff frequency ...ermeressee e 280 Hz
Stopband attenuation.......c.eececmermmeree. 27 dB
" Ripple +0.2 dB to -1.3 dB (in passband)
Application

Elimination of system hum or low-frequency SAT (supervisory audio tane, pilot tone) from AF signal.

Operation

Call up the OPTION CARD mask with < AUX >. Depending on the slot in which the highpass filter is
inserted (Bu 1 or Bu 2), the appropriate mask text field indicates for example Filter 7 : 300 Hz HP.
<HELP > shows that there is a scroll field following the colon of the text field (see also *OPTION
CARD" foldout). This ficld can be accessed with the cursor keys. If the fiter is to be cut into the AF
signal path of the 4031 (see "AF-signal Paths" foldout), enter the scroll variable X in the field ("crossing”
of the scroll ficld) by turning the handwheel for example. The filter can be cut out of the signal path
again by selecting the second scroll variable (space). In both cases the switching function occurs as you
leave the OPTION CARD mask.

If the second slot is also fitted with a filter, the two flters are connected in series if both scroll fields are
crossed at the same time in the OPTION CARD mask.
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300-Hz Highpass Filter
Technical dats
Filter type 5-pole Chebishev-Cauer filter
3-dB cutoff frequency ...ermeressee e 280 Hz
Stopband attenuation.......c.eececmermmeree. 27 dB
" Ripple +0.2 dB to -1.3 dB (in passband)
Application

Elimination of system hum or low-frequency SAT (supervisory audio tane, pilot tone) from AF signal.

Operation

Call up the OPTION CARD mask with < AUX >. Depending on the slot in which the highpass filter is
inserted (Bu 1 or Bu 2), the appropriate mask text field indicates for example Filter 7 : 300 Hz HP.
<HELP > shows that there is a scroll field following the colon of the text field (see also *OPTION
CARD" foldout). This ficld can be accessed with the cursor keys. If the fiter is to be cut into the AF
signal path of the 4031 (see "AF-signal Paths" foldout), enter the scroll variable X in the field ("crossing”
of the scroll ficld) by turning the handwheel for example. The filter can be cut out of the signal path
again by selecting the second scroll variable (space). In both cases the switching function occurs as you
leave the OPTION CARD mask.

If the second slot is also fitted with a filter, the two flters are connected in series if both scroll fields are
crossed at the same time in the OPTION CARD mask.
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300-Hz Lowpass Fiiter
" Technical data
Filter type 2nd-order Butterworth filter
3-dB cutoff frequency...ceeiicrieneeneen. 338 Hz =15 H2
Insertion loss 0dB =05dB
Stopband attenuation 40 dB (at 3 kH2)
Application

gad

Suppression of higher-frequency intesference components when measuring pilot tones (SAT).

Operation

Call up the OPTION CARD mask with < AUX >, Depending on the slot in which the lowpass filter is
inserted (Bu 1 or Bu 2), the appropriate mask text field indicates for example Filter 2: 300 Hz TP.
<HELP> shows that there is a scroll field foliowing the colon of the text field (see also "OPTION
CARD" foldout). This field can be accessed with the cursor keys. If the filter is to be cut into the AF
signal path of the 4031 (scc "AF-signat Paths" foldout), enter the scroll variable X in the field ("crossing”
of the scroll field) by turning the handwheel for example. The filter can be cut out of the signal path
again by selecting the second scroll variable (space). In both cases the switching function occurs as you
Jeave the OPTION CARD mask.

If the second slot is also fitted with a filter, the two filters are connected in series if both scroll fields are
crossed at the same time in the OPTION CARD mask.
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£

3-kHz Lowpass Filter
Technical data ,
Filter type 6th-order Butterworth filter
3-dB cutoff frequency ...ocvccemmssennnnes 475 kHz 2100 Hz
Insertion loss 0dB = 0.5dB
Stopband attenuation............ecemmsemcareens min. 50 dB (at 15 kHz)
Application

Elimination of higher-frequency interference components from speech band.

Operation

Call up the OPTION CARD mask with <AUX>. Depending on the slot in which the lowpass filter is
inserted (Bu 1 or Bu 2), the appropriate mask text field indicates for example Filter 1 : 3 kHz TP.
<HELP > shows that there is a scroll field following the colon of the text field (sec also "OPTION
CARD" foldout). This field can be accessed with the cursar keys, If the filter is to be cut into the AF
signal path of the 4031 (see "AF-signal Paths" foldout), enter the scroll variable X in the field ("crossing”
of the scroll field) by turning the handwheel for example. The filter can be cut out of the signal path
again by selecting the sccond scroll variable (space). In both cases the switching function occurs as you
leave the OPTION CARD mask,

If the second slot is also fitted with a filter, the two filters are connected in series if both scroll fields are
crossed at the same time in the OPTION CARD mask.
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4-kHz Bandpass Filter
Technical data
Filter type asymmetrical H section
Insertion loss 0dB +0.2 dB (at centre frequency 4 kHz)
Ripple S 02 dB (at 4 kHz =54 Hz)
Bandwidth. +100 Hz (-3 dB) or +180 Hz (-6 dB)
Far-off attenuation -28dB (for f < 2kHz and f > 7 kHz)
Application

Measurement of the pilot tone (SAT) in NMT radio-data systems.

Operation

Call up the OPTION CARD mask with < AUX >, Depending on the slot in which the bandpass filter is
inserted (Bu 1 or Bu 2), the appropnate mask text field indicates for example Filter 2: 4 kHz BF.
<HELP > shows that there is a scroll field following the colon of the text field (see also "OPTION
CARD" foldout). This field can be accessed with the cursor keys. If the filter is to be cut into the AF
signal path of the 4031 (see "AF Signal Paths" foldout), enter the scroll variable X in the field ("crossing”
of the scroll field) by turning the handwheel for example. The filter can be cut out of the signal path
again by selecting the second scroll variable (space). In both cases the switching function occurs sm
leave the OPTION CARD mask. &

¥ emt
If the second slot is also fitted with a filter, the two filters are connected in series if both scroll ficlds are
crossed at the same time in the OPTION CARD mask.
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Variable Notch Filter

=105

~20

=30

-5

T .60

Technical data

Filter type self-tuning digital filter
Tuning band 200 to 600 Hz
Measuring range (-3dB).....ccerearernerer - 50 Hz to 55 kHz
Insertion loss 0dB

Minimum attenuation

in notch band typ. 60 dB

Collar width (-3 dB) x02-f .
Application

Measurement of distortion at fundamental frequencies between 200 and 600 Hz

Operation

Call up the OPTION CARD mask with <AUX >, <HELP > shows that there is a scroll field following
the colon of the text field Var. Notch: (see also "OPTION CARD" foldout). This field can be accessed
with the cursor keys. If the filter is to be cut into the AF signal path of the 4031 (see "AF-signal Paths”
foldout), enter the scroll variable X in the field ("crossing” of the scroll field) by turning the bandwheel
for example. The filter can be cut out of the signal path again by selecting the second scroll variable
(space).

The variable notch filter replaces the standard 1-kHz notch filter in the AF signal path if the appropriate
scroll variable has been crossed and the DIST meter is called up with <DIST > after returning to a basic
mask (eg RX or TX). The filter tunes automatically to the fundamental of the current AF signal as long
as the frequency of the fundamental is within the tuning range of the filter. The distortion that is
determined is read off the DIST meter just like in standard distortion measurement.

Caution: When you measure with the variable notch filter, none of the other AF fiiters may be cut in,
because these are in series with the notch flter and would falsify the measured result.
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DC Voltmeter/Ammeter

Technical data

Voltmeter Ammeter

Vm =PV 1 = .].SA

Measuring error $1% x1 digit

M

V £ 400 mV -==> 100 uVv
Vs4yvw -——> 1l mv
VS40V we> 10 mV
V> 40V  ---> 100 mV

. Resolution Iaput imped

I1$0.8A -==> 1 mA
I1s1A ——— 2 mA
I<8A ———> 10 mA
IS10A ---> 20 mA
I>10A -«c> 100 mA
Precision resistor: 10 m2

The voltmeter and ammeter appear in the OPTION CARD mask (callup with < AUX > ) as simulated
pointer meters with an additional digital display. Both meters work with automatic range switching.

Application

DC voltage measurements, eg operating voltage of a radio set.

Test inputs

Back panel of OPTION CARD (see also "Back Pane!" foldout)
Bu91-Bu92 Ammeter (both sockets floating)
Bu93-Bu9%4 Voltmeter (BuS4 = ground)
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DTMF Device

Application
Generation and evaluation of dual tones as necessary for checking telephones in the VDEW network for

example (DTMF: dual-tone multi-frequency).

Functional description
TthTMFdeviccconsistsofanmlyzerandagcnerator.meinputsigna]fortheanalmrisnormally
the demodulated received signal (sec also "AF-signal Paths” foldout), but an externally derived AF signal
(AF EXT) can also be applied to socket Bu 95 of the OPTION CARD (back panel).

In the AF signal the analyzer separates the upper frequency-band group from the lower one and
determines the DTMF frequencies. If the comparison with the 16 standard DTMF frequencies shows
that a tone has been correctly detected, this tone will be evaluated. '

Upon an enabling pulse from the RF/AF microprocessor the generator feeds the modulator of the 4031
with dual tones (all standard frequencies). The upper and lower tones are generated separately and fed
to a summing amplifier, '

Operation

Following selection of the basic RX/TX parameters (transmit frequency, transmit level, modulation,
receive frequency, etc), first call up the OPTION CARD mask with < AUX >. Then branch from there
with <DTMF> to the DTMF mask (figure). This branching is only possible if the OPTION CARD is
fitted with the DTMF device.

3
-
==X
=

DTMF—-Generator
2.8 kHz Deviation

éS ms Time
35 ms Pause

Call No. :
DTMF-Analyzer :
1900 ms Timeout

S Numbher of Tones
TX-Demod Rnalyzer-Input

Received No. :

L ——_ WRECEIVE- N - SEND- RETURN

bhﬂmmsuuuuﬁﬂpmmunuummmhnnmmﬁuumuuﬁunnﬂhwwuu
mmwu&nuGmNh&%aﬂumw“umemmmmwﬂﬂwnumﬂnummmmumquwamuh&mux
digits A through F.




Options and accessories -8.230 - Modules for OPTION CARD

In the upper half of the DTMF mask it is possible to set parameters for transmitting a call number
(DTMF Generator), and in the lower half of the mask the corresponding parameters for receiving a call
number (DTMF Analyzer). If you are not yet familiar with the locations of the entry fields, < HELP >
will briefly brighten up all available entry fields. Each field can be accessed with the cursor keys. Entries
in numeric fields must be terminated as usual with < ENTER > . The meanings of the individual entry
fields are as follows:

DeviGtion.....eevenernes (pure numeric field); determines the FM deviation with which the DTMF signals
are transmitted on the carrier frequency of the 4031 signal generator (setting in RX
mask).

£, T ..... (pure pumeric field); specifies the duration of the individual dual tones.

Pause...eeeeenc. (pure numeric field); specifies the duration of the pauses between the individual
dual tones.

Call No......oucencvenne (pure hexadecimal numeric field); entry field for the maximally 16-digit call umber

that is to be transmitted. Entry of the decimal digits on the numeric cluster and of
the hexadecimal digits on the softkeys. Incorrect entries can be changed by moving
back to them with the cursor and overwriting them.

Timeout ....cceuvesecsnncs (pure numeric field); defines the waiting time that starts after the arrival of the first
dual tone. When this timeout has elapsed, the evaluation of the DTMF signals is
terminated.

Number of tones........ (pure numen field); specifies bow many of the arriving dual tones are actually
evaluated (permissible values: 0 to 16).

Analyzer Input .......... (scroll field); the two scroll variables determine with what signal the DTMF
analyzer is fed (see also "AF Signal Paths" foldout):

TX-Demod Evaluation of demodulated received signal
AF-EXT Evaluation of signal applied to socket Bu 95 (OPTION CARD,
back panel)
Received No.............. (display field); shows the received call number,

< SEND > produces one-time transmission of the entered call number with the appropriate parameters.
As long as transmission is being made, the softkey has the alternative function STOP for terminating
transmission.

<RECEIVE > sets up the DTMF analyzer for the arrival of dual tones. As long as the analyzer is waiting
for dual tones, the softkey has the alternative function STOP. In this way the analysis mode can still be
exited from when the very first dual tone fails to appear.

Results readout on controller

The digits of a decoded call number (content of Received No. field) can be read to a controller with tbe
IEEE command RESULLt1.
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T

C-Net Expander

Application

C-Net radiotelephones: removal of the "burst signaling” from the demodulated signal and expansion of
the signal (compressed at the transmitting end). The resulting pure AF signal can be examined in the
customary manner; the usual conclusions can be drawn about the modulation characteristics of the radio
set’s transmitter,

Functional description

The C-Net expander is fed with the demodulated received signal TX DEMOD (see "AF Signal Paths”
foldout). The signal has been compressed at the transmitting end (radio set) by a factor of 0.1. This has
produced a time slot of 1.136 ms into which the radio set has inserted part of the data-block sequence
(burst signaling). The expander digitizes the TX DEMOD signal with an 8-bit A/D converter and loads
the data that do not fall into the time slot into a first-in-first-out buffer. The synchronization is
performed by control pulses derived from the DATA module. The data are then read out of the buffer
more slowly by a factor of 0.1 than they were written in. In this way the burst signaling is removed from
the signal and the latter is expanded. For restoring the original form of the signal, it is applied to a D/A
converter and filters before being transferred to the AF DETECTOR for evaluation. The inherent
distortion of the C-Net expander is less than 1 % for full modulation in the frequency range 300 Hz
through 3 kHz.

Operation

Call up the OPTION CARD mask with < AUX >. If location Bu 6 on the OPTION CARD is fitted with
the expander, the mask will indicate this with Opfion : C-Net Expander (see also "OPTION CARD” -
foldout). For activating the expander, enter the scroll variable X in the scroll field following the colon

(see also "OPTION CARD" foldout). If you then call up the basic TX mask, the usual measurements will
be possible of the modulation characteristics of the subscriber set (eg modulation distortion and
modulation frequency response). The results are no longer falsified by the burst signaling.

Note: If the C-Net Expander is fed with an AF signal without "burst signaling”, it will block this signal

(no output signal).
To disconnect the expander, enter the scroll variable " * {space) following the text field Option : in the
OPTION CARD mask.
The expander eliminates burst signaling from the AF signal and AF signal with burst signaling (betwcen marking
closes the signal gap by expanding the signal. lines) before the expander and without signaiting
after the expander.
TX DEMCD to AF DETECTOR

Expander
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VSWR Measuring Head

The VSWR measuring head, in conjunction with the VSWR function of STABILOCK 4031, permits
measurement of the voltage standing-wave ratio of an antenna (anteana matching). For this purpose a
directional coupler determines the forward and reflected power, which is measured selectively, ie at the
tuned frequency of the test receiver. The VSWR function then computes the VSWR from the two
measured values.

Technical data of VSWR measuring head

Frequency range 25 to 500 MHz
Characteristic impedance........umes. 5002 (VSWR £1.07)
Connectors N sockets for radio set and antenna
VSWR measuring range...........c..eeeerr. 107 t0 9.99
Permissible forward power ........c....... 1t0 SO W
Maximum measuring error....cuen. {YSWR - 0.9)
3

The technical data only refer to the measuring head. If a different directional coupler is used, its own
specifications will apply. In this case the limits given by the 4031 must be observed:

Frequency range. 2MHz to 1 GHz
P_;, on RF socket ~45 dBm (forward input power after deduction of coupling
attenuation, etc)
Ordering detalls
Ordering code 248 104; items supplied: directional coupler, two 10-dB attenuator pads, two connecting
cables (6 m).
Connection

The directional coupler is connected by way of the two 10-dB attenuator pads to the RF and
RF DIRECT sockets of the Communication Test Set.
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VSWR measurement

Boundary conditions

¢ Carrier unmodulated

Measurement —> VSWR

1. Basic TX settings (see Chapter 4)

2. <SPECIAL> Call up menu of TX Specials

3. <VsWR> Call up VSWR function (alternative function
to SEL.PWR)

4. Read VSWR on YSWR display field

Note: The VSWR function first connects the RF socket and will then possibly wait with the selective
measurement of the forward power (P1) until the transmitter of the radio set is swuitched on. After that,
the VSWR function automatically connects the RF DIRECT socket and continues to selectively measure
the reflected power (P2). These measured values are balanced against the value measured for forward
power and displayed as the VSWR:

VSWR = 1t VPZIFL
1 - vP2]P1

Purpose of measurement

To check whether an antenna is optimally matched to the output stage of its transmitter. A mismatch
will reduce the transmitting power that is actually effective (loss of range); a substantial mismatch can
endanger the output stage. An antenna is optimally matched when the VSWR is as close as possible to
the ideal value of 1.
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ASCIl Keyboard

In the AUTORUN mode (Chapter 7) the 4031 executes test programs written by the user. The ASCII
keyboard is required for entering the programs. If the program produces readout of a test report (with
the extra accessory IEEE-bus printer), the keyboard can also be used to produce alphanumeric text in

the report (eg titles, explanations).
Technical data

Supply voltage 5V (via control interface)

Coding 7-bit ASCII

Pin assignments Pimnl = DO
Pin2 - D1
Pin3 = D2
Pin4 = D3
Pin5 = D4
Pib6 = D5
Pin 7 = D6
Pnl0 =  GND
Pinl2 = +5V
Pin 9/11 = "H" (when key pressed)

Ordering details
Ordering code 248 141, items supplied: keyboard, complete with connecting cable. Connection is only
possible if the optional control interface A, B or C is being used (see section op "Control Interface...").
Connection

The ASCII keyboard is connected to socket Bu 22 of control interface A, B or C (see also "Back Panel”
foldout).
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DATA Module

The DATA module is necessary for testing cellular radiotelephones. It simulates and decodes the FFSK,
NRZ and RZ signaling that is exchanged between the base stations and mobiles of cellular-radio
networks.

The DATA module is given the specific functions for the different cellular-radio networks by the system
program (software option on MEMORY CARD). So cellular radiotelephones can only be tested if, in
addition to the DATA module, the appropriate software option is available. The system software is

automatically loaded by the generator and analyzer processor (DATA module) and by the HOST
processor when the DATA mask is called ep (see also Chapter 7).

Installation of DATA module
1. Switch off the Communication Test Set and withdraw the power cable.
2. Unscrew the cover plate at location 8 on the back panel (see "Back Panel” foldout).
3. Slide the DATA module along the guide as far as it will go into the slot that is provided (refer to the
foldout for the correct position).

4. Screw the DATA module firmly to the chassis.
5. Reconnect the power cable.

Meaning of sockets

See Chapter 2

Operational check
1. Switch the unit on with <QFF> + <POWER >.

2. Check whether the display fields CELL-GEN and CELL-4NA in the status mask indicate the version
numbers of the software.

Ordering details

Ordering code 236 034; items supplied: DATA module, ready for installation. Note: use of the DATA
module calls for a system program on MEMORY CARD (software option).
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Tracking IF Stage

If STABILOCK 4031 is fitted with a tracking IF stage,
frequency-related network analyses cae be performed, eg
graphic display of 2 filter curve. The Communication
Test Set produces a sweep signal for the purpose, which
has to be fed into the network that is being examined. At
the same time the signal level following the network is
measured and shown as a curve on the monitor of the [ [@°E)| P @ |@-- @ @

4031 as a function of frequency. The RF DIRECT socket ' =
is the signal source and the RF socket is the test input.
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Technical data

Maximum permissible RF input level on RF socket.........onvnnicirinnnn. =10 dBm

Displayed level dynamic range 70 dB

Resolution in relative level measurement 1dB

Maximum frequency range of sweep signal 27 MHz to 999.9999 MHz
Minimum sweep width 1MHz

Mazximum sweep width 972.9999 MHz

Maximum frequency resolution 5kHz

Incorporation of tracking IF stage

1. Switch the Communication Test Set off.
2. Take the existing IF stage (position 3) out of the chassis. Caution: The earlier IF stage and the new
one can easily be confused.

3. Slide the new tracking IF stage all the way into the compartment.
4. Screw the stage firmly to the chassis,

Working check
Set the Communication Test Set for DUPLEX mode and press the ANALYZER key. The tracking
mask should then appear on the monitor (see "Operation™).

Ordering data

Ordering code 229 034 tracking; comprises: tracking IF stage, ready for installation. Note: To work with
the tracking IF stage you also need the optional duplex FM/PhM stage.
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Operation
Callup of tracking mask
First set STABILOCK 4031 to 1087 Level -  SHTHNR

duplex mode (see Chapter 12, "Basic -10)
Duplex Mask" foldout). Then tap the -ze/

ANALYZER key. This no longer -3e, -
leads to the message Analyzer only :;:- r
) on TX possible, but instead to -se) * :
display of the tracking mask. After a -79 - ; —
short pause, during which the Sisot I 43%:%%e0 m | 100 Pointe

message Calculating appears, display

of the curve begins on the screen (if — NN MRS EINIUI
the test input is open, this will be a

straight line at the bottom edge of the screen window). In the tracking mask < HELP > also briefly
illuminates all entry fields. You can move to any entry field with the cursor keys. The entry field for the
RF output level can also be positioned on with <LEVEL >.

Setting RF output level

The numeric field RF Leve! at the top edge of the mask is for setting the RF output level on the

RF DIRECT socket. Select the unit (dBm, dBp, wV/mV) as in the basic RX mask. There is no limit to
the RF output level, ie as long as the RF input level on the RF socket remains below -10 dBm. Higher
input levels are limited by the duplex input stage and thus lead to unwanted compression of the displayed
curve. It is especially important to remain within the maximum permissible RF input level when testing
active (amplifying) networks.

Meaning of level scale

For relative level measurements the tracking mask shows a scale with 10-dB divisions along the left
margin Relative level measurement means that only level differences (in dB)} can be measured, and not
absolute levels (eg in dBm). A typical relative level measurement is that of tracing the

-3-dB point in a filter curve. For exact measurement of level differences an adjustable marker line can be
produced on the screen with the MARKER softkey (see section "Meaning of softkeys”).

The 0-dB mark on the scale corresponds approximately to a level of -10 dBm. Therefore a displayed
curve may not exceed this mark if it is to be shown undistorted. This restriction will be eliminated in
later software versions of the 4031 so that active networks can produce curves in the positive range of the
dB scale. The dB scale has already been prepared for this: the second largest value in the scale is a scroll
field with the scroll variables 0, + 10, +20 and + 30 that alters the scaling appropriately.

For analyzing passive networks it is best to set the scroll variable 0. Optimal use is then made of the
tracking display window with dynamic range of 0 to -70 dB (see illustration).
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Lowpass-filter curves plotted with the tracking function: when analyzing passive networks it is always best to do without the
unnecessary display dynamic range between 0 and +40 dB and instead to spread the useful dynamic range to between 0 and .70
dB. Then the curve becomes visible in the lower level range.

Setting start/stop frequencies

The start/stop frequency of the sweep signal is determined by the content of the appropriate numeric
fields (bottom edge of mask). On the horizontal frequency axis of the tracking mask the start frequency
is at the left edge of the mask and the stop frequency at the right edge.

Permissible values of start frequency: 27 to 998.9999 MHz
Permissible values of stop frequency: 28 to 999.9999 MHz

After every alteration in the start/stop frequency the Calculating message appears for a few seconds in
the status line before display of the curve commences. If inadmissible values are entered or if the sweep
width (difference between start and stop frequcncy) is not at least 1 MHz, an error message will appear
in the status line on the monitor.

Setting frequency resolution

The frequency resolution determines how precise a curve is displayed. The higher the frequency
resolution, the more closely the displayed curve will correspond to the real characteristic. The frequency
resolution is produced by the scroll field Points with the scroll variables 50, 100 and 200. The set scroll
variable determines at kow many frequency points or the displayed curve a measurement of level is
made. This means that greater frequency resolution will always result in a slower update cycle for the
curve, ie that alterations do not become visible until after a longish interval.
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Meaning of softkeys
MARKER Inserts a marking line with which the displayed curve can be precisely
measured (level/frequency association). As long as the marker is visible, only
the position of the marker can be varied with the spinwheel (scroll variables
can no longer be selected). The current position of the marker is shown by
the Marker Freq. display field, the associated relative level (referred to the
0-dB mark on the scale) appearing in the Leve! field.
Calibr. No function at present.
RETURN Takes you back to the mask that was previously active.
<19 RF tevel = & - 10.6 dBm . . Marker function: The marking line, which is
Y —_ L adjustable with the spinwheel, permits exact
-10] -~ 1 measurement of relative level The Marker
-20] ™~ L Freqg, field indicates the frequency at the
Ty \\ L current position of the marker, the Leve/ field
~40] il shows the corresponding relative level,
-so] L
-504 L
-7e. . : _
g:aht - 1.' 0 nni 208 Points
Pecher FoodILL OH 000 MHz Level = - 3 aB

ey W Cal:be @ W B KilURN
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RS-232/Centronics Interface

From software version 2.50 onwards STABILOCK 4031 can support the RS-232/Centronics Interface
option. This interface is primarily for printing out masks/measurement protocols with conventional
printers (output format: Epson Graphic). But it is also possible to run serial data communication via the
RS-232 branch of the interface with the test item or any other item of equipment that is also fitted with
an RS-232 interface.

All settings for the RS-232/Centronics Interface (printer selection, protocol of the data communication)
are described in the GENERAL PARAMETERS foldout (Chapter 12). In Chapter 10 in the section
*Special Commands for Easier Programming” you will find the input and output commands that are
necessary for data communication.

Technical Data
Baud rate 110/150/300/600/1200/2400/4800/9600 Bd
Transfer protocol ............ecu........ 7/8 bits, even/odd parity, 1/2 stop bits
Socket cONNECtOrs ......oveeseeseneeeneens 25-way, submin D

Installation of interface

1. Switch the Communication Test Set off.

2. Unscrew the cover plate from locations 6 or 8 on the rear (see "Rear Panel” foldout). If these slots are
already occupied by a Control Interface (slot 6) or the Data Module (slot 8), you will have to remove
one of them, The Control Interface can continue in operation in slot 5, If this slot is also occupied
alrecady (Mod Generator B), one of the options will have to be dispensed with.

3. Slide the RS-232/Centronics Interface into slot 6 or 8 as far as it will go and screw it in place.

Performance check
1. Call up the Status mask with < AUX> + <DEF.PAR> + <STATUS>.

2. Call up the Options mask with < OPTIONS > and check that the installation of the interface is
acknowiedged by the message installed.

Ordering details

Ordering code: 236 043; equipment supplied: RS-232/Centronics Interface ready for installation.
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SSB Stage
Requirements for SSB testing
Your STABILOCK 4031 must be fitted as follows:
1. SSB kit (ordering code 248 154) consisting of:
1 SSB MODULE . tetesssesaneaseioivis (Drdering code 219 004)
1 SYSTEM CARD 'SSB' tesssesssssessesses (Drdering code 897 065)
1 adapter cable ...........cv0vu.n .... (ordering code 384 779)
1 variable notch filter 200-1200 Hz ... (ordering code 248 195)
1l SSB installation instructions ....... {ordering code 248 154V)
2, OPTION CABRD ...vvvvvenvnnnnnrssannns +... {ordering code 236 033)
3. Firmware version 2 2.55
5 host EPROMs HPO-HP5 (host MCU) ...... ({ordering code 893 335)
2 slave EPROMs SPO-SP1 (RF/AF MCU) .... (ordering code 893 336)
1 monitor EPROM CPO (CRT MCU) ......... {(ordering code 883 345)

The firmware version of your STABILOCK 4031 appears in the status mask. The status mask is brought

onscreen with < AUX > + <DEF.PAR > + <STATUS >,
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Technical data

TX tests

Frequency range: 2 10 999.999 MHz

RF power: ImWto 125 W

Measuring error: sec data sheet

Preselectable intermodulation

for power measurement: Oto45dB

Test tones/frequency: 2/freely selectable

Frequency offset: +1 kH>

AF bandwidth: 10 Hz to 30 kHz

Carrier suppression: Oto60dB atf = 1 kHz

Opposite sideband suppression: Oto60dBatf = 1kHz

Measuring error: Oto40dB +1dB
Oto60dB £2dB

RX tests

Carrier-frequency range: 0.4 to 999.9999 MHz

SSB modulation: 0to30 kHz

Resolution: 10 Hz

Accuracy: like reference oscillator

Intermodulation measurement range for

intermodulation product 2.3 or 2.7 kHz: Oto 50 dB

Measuring error: +2 dB

Measurable sensitivity: selectable up to 10 dB SINAD

Measuring error:

Max. RF level
on socket RF DIR:
n socket RF:

Max RF level! for intermodulation measurement
on socket RF DIR:
on socket RF:

AGC delay time:

see data sheet

+13 dBm
-7dBm

-15.5 dBm
-35.5 dBm

0to 9999 ms
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Cabling

1. Switch off the Communication Test Set.

2. Connect socket 15 (AF DETECTOR) and socket 90 (OPTION CARD) with adapter cable
(ordering code 384 752) (see "Back Pane!" foldout).

3. Connect socket 15 (AF DETECTOR) and socket 99 (SSB stage) with adapter cable
(ordering code 384 779), The connector of the adapter cable (ordering code 384 779) is mounted on
the connector of the other adapter cable (ordering code 384 752).

4. Switch on the Communication Test Set.

5. Adapt the SYSTEM CARD SSB (ordering code 897 065) and load the SSB software by calling up
the DATA mask (< AUX> + <DATA >) (see also Chapter 7, "Loading System Programs").

Test setup

You can perform all standard TX SSB and RX SSB measurements with the test setup illustrated in
Chapter 4.

Whether the radio set is connected to the RF or RF DIRECT socket for RX SSB measurements will
depend on the required RF output level,

For TX SSB measurements always connect the radio set to the RF socket,

Caution: If the radio set is connected to the RF DIRECT socket, make sure not to exceed the maximum
permissible level, otherwise your STABILOCK 4031 will be destroyed. ‘

Operation

TX SSB tests

Connect the radio set before calling up the TX SSB mask and operate it as a transmitter, because the
setting of the attenuator of the Communication Test Set for TX SSB tests is made with the calling of the
TX SSB mask. For this purpose the microphone input of the radio set is automatically fed for 2 s with

f = 1kHz and V = 100 mV. The attenuator is set according to the resultant transmitting power of the
radio st and this status is "frozen”,

Subsequent switching of the attenuator is possible with <SET AT7. > in the TX SSB mask. When a
radio set is connected to socket RF or RF DIRECT, the attenuator must be set by calling up the TX
SSB mask, otherwise it could be destroyed.

Caution: P, = 500 mW on socket RF DIRECT and P, = 50 W (continuous) or, for sets with serial
numbers 2 0588000, P, = 125 W for maximally 1 min on socket RF must not be exceeded.
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Basic TX SSB setting

The basic TX SSB setting is the basis for all standard transmitter tests. You only have to carry out this
basic setting once before starting to test. In the course of your TX SSB tests the basic setting will
normally remain unaltered and only a few extra eatries are necessary.

1.

10.

11.

Cut in the variable notch filter

Connect radio set, switch on and
set sending mode .

<TX>

Adapt SYSTEM CARD SSB.

<AUX> + <DATA>

Withdraw SYSTEM CARD SSB,
<FREQUENCY> + <value> + <ENTER>

<MOD FREQ> + <1> + <ENTHER>
<DEMOD>

<FM AM ¢M> + <value> + <ENTER>

<cursor d> + *<UNIT/SCROLL>

The variable notch filter has to be cut in
by entering the scroll variable X in the
Var Notch field of the OPTION CARD
mask,

Call up TX mask.
Load SSB software.

Tune test receiver to channel frequency
of radio set and confirm entry.

f o= 1kHz (GENA)

Demodulated signal is connected through
to AF meters.

Switch on GEN A and set modulation
level in Lev. field.

Select USB or LSB.

Note: With < SSB RX> you can change to the RX SSB mask. <RX> or <TX> terminates SSB testing and takes you to the RX
or TX mask.

T SSB
RF Frequency = 2B8.0000 MHz
Qffset = +@.000 kHz
RF GEN A - 1.0000 kHz ~ Lev. = 1.00 mvy
GEN B = 6.4400 ﬁi./ Lev. = OFF
PUR RMS
1.28 W 347
1.009 kHz

PN RN A ST ESRTECES SEEET

TX mask the instrument is set for 28 MHz
channel frequency, the upper sideband is
selected and the modulation leve! of
generator GEN A is 1 mV for a modulation

ﬁequencyoffm- 1kHz
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Frequency offset

Measurement — > Frequency offset

1. Make basic TX SSB setting.

2. Read frequency offset in OFFSXT field.

Notz: The frequency offset is measured up to the specified value with the accuracy stated in the data sheet. This accuracy is no
longer guaranteed for larger values. Overflow of the measurement range is indicated by »>>>>>* of *==aua * in the Offset field.

Tx SSB Frequency offset: in the Offset field you can
RF Frequency = 2B.0000 MHz . read the difference between the measured
Offser * 19.159 kHz RF frequency and the figure entered in the
AF GEN R = 1.0008 kHx + Lev. = 20.0 aV RF Frequeacy field.
CEN B - 1 OFF

.T00D khHz / Lev. =
U R

19.8 W 489 mV
Y
1.159 kHz

S B N T SHECIAL
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RF power (average power)

Measurement -- > RF power

i. Make basic TX S5B setting.

2. Read RF power on PWR meter.

Note: Measurement of power is broadband with the specification stated in the data shect. You choose the onits (W or dBm) in
the GENERAL PARAMETERS mask, RF-Powerfield. Falsification of the measured value because of known preattenuation
(attenuator, cable 106s) can be compensated automatically by entering the appropriate value of attenuation in the GENERAL
PARAMETERS mask, Pre-attenuation field. The indication AT7 in the header of the PWR meter tells you that the display has
been corrected by the factor of the preattenuation (see also GENERAL PARAMETERS foldout).

T* SSB RF power: the PWR meter shows the
RF fggousncy - 25,0008 Mz average carrier power of the radio set.
Measurement is broadband, so the channel
TS T auS iRt B Eegueny (RP Frequency i) s
PuUR RMS
-
9.38 u - \450 nv
Q,.99€ kH:z

I TS B SEECIES ESTONS




Options and Accessories - 8.400 - SSB stage

Distortion factor

Boundary conditions

» Disconnect CCITT filter
+ Disconnect filters 1 and 2 (enter blanks in scroll fields Filter 1 and Filter 2 of

OPTION CARD mask)
« f ,=1kHz

Measurement ---> Distortion factor

1. Make basic TX SSB setting. -
2. <FM AM O¢M> + <value> + <ENTER> Enter modulation level in Lev. feld,
3. <DIST> Call up DIST meter.

4, Read distortion factor on DIST meter.

Note: To measure the distortion factor with modulation frequencies between fm od = 200 Hz and 1200 Hz, the variable notch
filter has to be cut in by entering the scroll variable X in the Var Notch field of the OPTION CARD mask,

T sSB Distortion factor: the distortion factor of the
RF Fregquenty = 2B8.0008 MHz test item can be read on the DIST meter.
Qffset = -9.007 kHz
AF GEN A = 1.0000 kHz 7 Lev. »~ Wm
GEN B - ©.440@ kHz ~ Lev. =
USB
PWR DIST
\ ...... < .
~
1.67 W 1.7 «
9.993 kHz |

I N N T TR 2P CLHL
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Noise voltage - spurious modulation
Boundary conditions
+ Disconnect filters 1 and 2 (enter blanks in scroll fields Filter 7 and Filter 2 of

OFPTION CARD mask)

Measurement — > Spurious modutation

1. Msaske basic TX SSB setting.
2. <FM AM ®M> + <value> + <ENTER> Enter modulation level in Lev. field.
3. <CCITT> Activate weighting filter.
4. <dB REL> Current AF level is reference level
(0 dB) for dBr meter.
5. <GEN A> Disconnect modulation generator GEN A,
6. Read noise voltage on dBr meter.

Note: The indication FLT in the header of the dBr meter tells you that the CCTTT filter is activated.

T* SSB ) Spurious modulation: on the dBr meter you
RF Frequency = can read the noise voltage with CCITT
Offset = == L
weighting.
AF GEN A =  1.0000 kHx / Lev. = OFF
€EN B

- 9.4400 kHz - Lev. = OFF
Use

PRR . dBr=FLT ———

nil -47.8 dB
1.143 kHz

N T S EEECTEE SHOICEN SEEET
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Suppression of carrier and opposite sideband

Boundary conditions

+ Level of demodulated SSB signal is reference level
o f = 1kHz

Measurement —> Suppression of carrier and opposite sideband

1. Mzke basic TX SSB setting.
2. <SPECIAL> Call up menu of TX SSB Specials.
3. <SUPPRES> Cali up Special for suppression.
4, <FM AM OM> + <value> + <ENTER> Enter modulation level in Lev. field.
5. <RUN> Start test.
6. Read suppression of carrier in Camier field and suppression of opposite sideband

in Opp. Sideband field.

Note: The transmitter should be fully driven by the modulation leve! but not overdriven.

Tx SSB Suppression of carrier and opposite
RE Fegguency - 28,9899 HHz sideband: the suppression of the carrier is
34.1 dB, that of the opposite sideband 58.4

AF GEN A :  ©.7200 kMz / Ley. - NEXINTR dB.

GEN B = 1.7909 kHz ~ Lev, =

USE

Suppression of
Carrier H 34.1 dB
Opp. Sideband = S58.4 dB

[SUPERESEINIHOD . AF RESP BSET AT Tl RUN-_ Il RETURN
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3rd-order intermoduliation product

Boundary conditions

* Upper and lower intermodulation frequencies are calculated automatically from frequency of
generator GEN A (A) and frequency of generator GEN B (B):

upper intermodulation frequency
lower intermodulation frequency

=2-A+B
=2-A-B

* Note: The frequency of GEN B must not be an integral multiple of the frequency of GEN A

Measurement —> Intermodulation product

l. Make basic TX SSB setting.

2. <SPECIAL> Call up menu of TX SSB Specials.

3. <INTMOD.> Call up Special for intermodulation.

4. <MOD FREQ> + <value> + <ENTER> Enter frequency of generator GEN A in
GEN A field.

5. <cursor d> + <value> + <ENTER> Enter frequency of generator GEN B in

_ GEN B field.

6. <cursor d> + <cursor d> Select field of calculated intermodulation
frequency.

7. *<UNIT/SCROLL> Select upper or lower
intermodulation frequency.

8. <FM AM OM) + <value> + <ENTER> Enter modulation ievel in Lev. field.

9. <RUN> Start test.

10. Read intermodulation product in JINTERMOD. field.

Note: Following < RUN> the intermodulation product is continucusly measured and displayed. The modulation level (Lev.
field) of GEN A can be varied during the measurement by turning the handwheel. The modulation level of GEN B is

automatically matched to that of GEN A,
The valuc displayed by the PWR meter corresponds to the average power. If you multiply this by a factor of 2 (modulation with
two frequencies), you get the peak envelope power.

Overflow of the measurement range is indicated in the INTERMOD. ficld by a display *>>3>>>" or *caece- "
TX SSB
000 Intermodulation: in the INTERMOD. field
RF fryousncu = 28.0000 MH: you can read the 3rd-order intermodulation
product.
AF GEN A *  1.7000 kHz / Lev. =
GEN B - Q. 7000 kHz ~ Lev. = 1. ay
USB
PUWR
__________ Intermod.
at 2.7e00 kHz : 37.9 dB
2.82 v

LUPPRESHINIMOD_ JiAF RESP MSET ATT M RUN |




Options and Accessories

- 8.440 -

SSB stage

Modulation frequency response

Boundary conditions

s Disconnect CCITT fiiter

« Disconnect filters 1 and 2 (enter blanks in scroll fields Filter I and Fiiter 2 of

OPTION CARD mask)

Measurement > Modulation frequency response

l. Make basic TX SSB setting.

2. <FM AM IM> + <value> + <ENTER>
3. <SPECIAL>

4. <AF RESP.>

S. <cursor d» 4+ <cursor d>

6. <value> + <ENTER>
7. <cursor d> + <value> + <ENTER>

8. <RUN-

Set modulation level (Lev. field).

Call up menu of TX SSB Specials.
Call up Special for modulation
frequency response.

Select field for 0 dB reference
frequency.

Enter 0 dB reference frequency.
Alter £, (seven reference values) as

Start test.

9. Read modulation frequency response (seven reference values).

Note: If the radio st is unable to foliow the changes of frequency that are neccssary for measurement during the Special, the
modulation frequency response will have to be measured manually (see also Chapter 4).

TX SSB
RF Frequency =
ffset - ] Hz

RF GEN A - 9.7000 kHz 7 Lev. = Z2.00 aVv
GEN B - 1.7000 525 7 Lev. = OFF

AF—- Response (Ref. at
.19 kHx T -~ 1
‘5@ kHz : -

= H O N
o= ASNSW

.88 kHz : = 19,
INTHOD. QA REsk JGET el i kun B RETURN

latalal L 22
o
o
»x
I
N

Modulation frequency response: for the
modulation frequency response of the test
item there are seven reference values. The

0-dB reference frequency is 1 kHz.




Options and Accessories - 8450 - SSB stage

RX SSB tests

Basic RX SSB setting

The basic RX SSB setting is the basis for all standard receiver tests. You only have to carry out this basic
setting once before starting to test. In the course of your RX SSB tests the basic setting will normally
remain unaltered and only a few extra entries are necessary.

1. Cut in the variable notch filter The variable notch filter bas to be cut in by entering
the scroll variable Xin the Var Notch field of the
OPTION CARD mask .

2. <RX» Call up RX mask.

3. Adapt SYSTEM CARD SSB.

4, <AUX> + <DATA> . Load SSB software.

5. Withdraw SYSTEM CARD SSB.

6. <RF> or <RF DIR> Connect output socket.

7. <FREQUENCY> + <value> + <ENTER> Tune signal generator to channel
frequency of radio set.

8. <LEVEL> + <20 {uV)> + <ENTER> Set RF output level to 20 1V (EMF).

9. <MOD FREQ> + <1> + <ENTER> f . =1kHz(GENA)

10. <cursor r> + *<UNIT/SCROLL> ect USB or LSBE. '

11. <VOLTM> Connect VOLTM socket (AF input).

12, Switch on receiver of radio set.

Note: In the case of SSB with carrier suppression there is no RF signal on the RF or RF DIR socket after switching off generator
GEN A

Boundary conditions

In SSB mode the carrier is detuned by the AF frequency. The synthesized frequency is calculated from
the RF frequency (RF), the offset (Of) and the frequency of generator GEN A (A):

USB synthesized frequency = RF + Of + A
LSB synthesized frequency = RF + Of- A

The calculated synthesized frequency must be between 400 kHz and 999.999 MHz, otherwise the

frequency last entered will not be accepted.
In RX SSB measurements the variable notch filter 200-1200 Hz is cut in automaticaily.



Optioné and Accessories - 8.460 -

SSB stage

Distortion factor

Boundary conditions

+ Disconnect CCITT filter
» Disconnect filters 1 and 2 (enter blanks in scroll fields Filter I and Filter 2 of

OPTION CARD mask)
. fmod = 1kHz

‘Measurement — > Distortion factor

1. Make basic RX SSB setting.

2. <DIST> Call up DIST meter.

3.  Read distortion factor on DIST meter.

RX SSB
RF Freauency = ¢H.0000 MHz
fze = + 0.00 kHz
Level/EMF = 20.0 v
ARF GEM R = 1.00 kHz [IETE

DIST RMS
. o~
1.4 % 144 Y
1.020 kHz

eF D3k EEnF Conil Sooa B W SGB ITX WPt CLAL

Distortion factor: the distortion factor of the
test item can be read on the DIST meter.




Options and Accessories i - 8470 -

SSB stage

Receiver sensitivity (SINAD)

Boundary conditions

+ Disconnect filters 1 and 2 (enter blanks in scroll fields Filter 1 and Filter 2 of

OPTION CARD mask)

¢ foq =1kHz

Measurement — > Sensitivity

1. Make basic RX-SSB setting.
2. <CCITT> Activate weighting filter.
3. <SPECIAL> Call up menu of RX SSB Specials.
4. <SENS> Call up Special for sensitivity.
5. <MOD FREQ> + <cursor d> Select Sensitivity field.
6. <value> + <ENTER> Enter sensitivity.
7. <cursor r> + *<UNIT/SCROLL> Select units for test result.
8. <cursor d> + <value> + <ENTER> Enter AGC delay (in ms).
9. <RUN> Start test.
10. Read SINAD in SINAD field.
RX SSB P PP B
RF Frequency = 28,0000 MHxz %lgemmw'sma outia the
Cevessems - ° 8:88 i
AF GEN A - 1.89 kHz USB
Sensitivity 20 dB SINARD : - 3.6 dBy

RGC delay Ml as

SENS  WintHop_ Mt wise B Hi 1 URN
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Intermodulation

Boundary conditions

'

+ Intermodulation frequency f = 23 kHzorf = 27kHz

Measurement —> Intermodulation

1. Make basic RX SSB setting.
2. <SPECIAL> Call up menu of RX SSB Specials.
3. <INTMOD.> Call up Special for intermodulation.
4, <MOD FREQ> + <cursor 4> Select field of intermodulation frequency.
5. *<UNIT/SCROLL> Select intermodulation frequency
(23 kHz or 2.7 kHz).
6. <RUN> Start test,
7. Read intermodulation product in Intermod. field.

Note: Overflow of the measurement range is indicated in the INTERMOD. field by a display ">>>>>>" of "===aux .
Rx SSB Intermodulation: the Intermod. field shows
Rf Frequency =~ the intermodulation product at 2.3 kHz or
Offset - - 0. kHz 27kHz.
Level7EMF = 20.9 uv
AF GEN A - 1.89 kHz USB
Intermod. at 2.3 kHz = 31.¢ dB

LNIHGD . PoRESELS




SSB stage

Options and Accessories -8.490 -
AF frequency response
Boundary conditions
Disconnect CCITT filter :
+ Disconnect filters 1 and 2 (eater blanks in scroll fields Filter I and Filter 2 of
OPTION CARD mask)
R e f 4=1kHz
Measurement — > AF frequency response
1. Make basic RX SSB setting. .
2. <SPECIAL> Call up menu of RX SSB Specials.
3. <AF RESP.> Call up Special for AF frequency
response.
4. <MOD FREQ> + <cursor d> Select field for 0 dB reference frequency.
5. <value> + <ENTER> Enter 0 dB reference frequency.
6. <cursor d> + <value> + <ENTER> Alter f ., (seven reference values) as
7. <RUN> Start test.
8. Read AF freguency response (seven reference values).

Note: I the radio set is unable to foliow the changes of frequency that are pecessary for measurement during the Special, the AF
frequency response will have to be measured manually (see also Chapter 4).

RX SSB Frequency response: the AF frequency

response of the test item is shown in the

RF Frequency =

Offset - -8, k
LevelsEMF = z0_@ uvz form of seven reference values, The 0-3B
AF GEN A = 1.80 kHz  USB reference frequency is 1 kHz

RF~ Response (Ref. at 1.00 kHx)

o.10 kHz : - 20.90 dB
9.30 kHz : = 3.2 dB
8.5@ kHz @.¢ dB
1.089 kHz : 9.0 dB
1.25 kHz : - 1.2 dB
1.60 kHz : -~ 3.4 dB
2.8@ kHz : - 23.90 dB

inivop. Wor rese W “hun




BASIC Commands KEY

Examples
(continued)

10 SETTX

20 MODULation -

30 FOR I=100 mvV TO 1000 mV STEP 20 mV
40 KEY ‘1 TO 5, "CONTINUE",GOTO 80

50 GENAL #I

60 IF M_RMS > 220 mV GOTO 100

70 KEY RUN
80 NEXT I
90 END

100 PRINT "V > 220 mV !"

Line 10 calls up the basic TX mask, line 20 selects the internal AF
generators as the signal source for the RMS instrument (corre-
sponds to striking the key). Then a FOR...NEXT
loop begins. The purpose of this is to increase the output level of
generator GEN in 20-mV increments from 100 mV to 1000 mV
(line 50). Each increase in level must be initiated by the user by
striking the softkey. If the level measured by the RMS
instrument exceeds 220 mV (line 60), the FOR..NEXT loop is
aborted by a branch to line 100. The actions of the program are
easy to observe in the TX mask (change of level in Gen line,
display of RMS instrument).

8-50



Options and accessories -8510- ACPM (NKL)
ACPM (NKL)
Adjacent-channel power is that part of the transmitted power which is emitted as noise power in each of
the two adjacent channels.
Connection

Connect the RF jack of the radio unit to the RF jack of the STABILOCK 4031. Connect the NF jack of
the radio unit to the MOD GEN jack of the STABILOCK 4031.

Boundary conditions

« Input power > 100 mW

Measurement —> adjacent channel power

S WN R

G un

<TX> + *<PFM AM &M>

<SPECIAL> + <ACFM>

<RF>

<FREQUENCY> + <wert> + <ENTER>

<MODr FREQ> + <wert> + <ENTER>
<FM AM OM> + <wert> + <ENTER>

<cursor d> 4+ *<UNIT/SCROLL>

<cursor d> + *<UNIT/SCROLL>

<RUN>

Access TX mask and set to FM mode.
Access menu of TX special ACPM.
Connect input jack.

Adjust measuring receiver to channel
frequency of radio unit and confirm the

entry.

Set modulation frequency.

Set modulation level in Lev field and
activate GEN A.

Position cursor in Channel Space field and
select channel spacing (10 kHz, 12.5 kHz,
25 kHz and 30 kHz).

Position cursor in adjacent Channel field.
Select adjacent channel for wich ACPM is
to measured and displayed

(Both Channels, Upper Channel or

Lower Channel).

Start the measurement. The measurement
is repeated until <STOP > is pressed.

10.

Read adjacent channel power value displayed in ACPM field. If Both Channels is selected in the
Adjacent Channel field, the adjacent channel power of the upper channel is displayed in the upper
balf of the field, and the adjacent channel power of the lower channel appears in the lower half.

Note: The frequency offset of the input signal from the set frequency is displayed in the Offset field. In AUTORUN or remote
mode the adjacent-channel power is not measured continuously, instead one-shot measurements are made.
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General description -9.20 - General description

General Description

The available memory cards, containing test software for cellular radios of the various systems such as
NMT 450, NMT 900, AMPS, E-TACS, Radiocom 2000, C-NETZ FRG etc, perform the following basic
function tests of the corresponding mobile stations (MS).

a) MS initiated call

b) BS initiated call

c) Handoff to any traffic channel during call in progress
d) Changing MS power on traffic changel

In the space provided for this Chapter (subdirectory), insert the text that comes with the software
option (Memory Card)

Additional or different test procedures are described in the appropriate system description. All the tests
are started by pressing the corresponding softkey. The softkey depressed will then be displayed inverted
until the test is completed. The softkey RETURN becomes simultaneously the STOP key (also inverted

display) in order to interrupt the test procedure in the event of a defective MS.

Connection setup

Thereby the 4031, upon loading a program, switches to duplex operation mode and simulates the base
station (BS). To establish a connection with the MS, the 4031 first starts a system-specific handshake
procedure with the MS and then commands the MS to the preset traffic channel. When the call
procedure is completed the digital data exchange has successfully been tested and now the measurement
results of frequency offset, deviation, and power of the MS are continuously displayed.

Background signaling

Manual switching to the DUPLEX mask takes you out of the test mask, and further typical radio
measurements can then be performed. The signaling is continued tbat is necessary to maintain the MS-
BS call connection.

The green LED of the modulation generator GEN B illuminates to show that the signaling is generated
in the background. The LED also illuminates if GEN B was switched off beforehand or this modulation
generator (option) is not instalied.

Pressing the B/SAT key stops the background signaling. This can be recognized by the fact that the LED
extinguishes and that the message "Data module generator stopped” appears in the status line of the
screen. The absence of the signaling leads shortly afterwards to termination of the connection between
the 4031 and the radio set. How long the connection can be maintained by a radxo set without
background signaling depends on the cellular system.




Test setup -930- Test setup

Test Setup
== q e .!.: = q
o % =l ||
@b F) E: i
Mobile e IOf 0N
radio telephone
RF LSP MIC
- -

Cable connections: 4031 (MOD GEN) - > microphone input MIC of mobile; for measuring the modulation characteristics of
the mobile transmitter. AF output (LSP) of mobile ---> 4031 (VOLTM), for measuring the sensitivity and demodulation
characteristics of the mobile recerver. RF < —> RF = RF signal path.

Checking background parameters

All system programs that allow the entry of channel numbers use the GENERAL PARAMETERS mask
for entering special-to-system values. So you must expect that, just by calling up a system program,
declarations originally made in the GENERAL PARAMETERS mask will be overwritten. These
oniginal declarations are rapidly restored if they are stored as a setup and loaded after working with the
system program.




SAT loop measurement -9.40 . SAT loop measurement

SAT Loop Measurement

The SAT loop measurement is necessary in cellular-radio systems if they work with a pilot tone (SAT)
(eg NMT systems). The pilot tone (f = 4 kHz) is usually emitted from the base station with 300 Hz shift,
received by the mobile and then transmitted back to the base station with as little alteration as possible
(without amplification/attenuation). Whether the base station then sends the mobile a message to
increase or reduce transmitting power, for example, will depend on the shift of the “mirrored” SAT. The
procedure requires that the mobile should in fact "reflect” the SAT unaltered. This can be determined by
a SAT loop measurement.

Boundary conditions

» Software option (NMT system or similar) on SYSTEM CARD
* OPTION CARD fitted with 4-kHz bandpass filter

Measurement —> SAT loop

1.

. Switch to DUPLEX mask.
. Activate 4-kHz bandpass filter on OPTION CARD and cut into TX-DEMOD

. With <RX MOD/MOD GEN> and then calling up dBr meter 4031 SAT shift

. With <DEMOD> apply the demodulated SAT shift of the mobile to the

Load system program, fill in entry fields and set up radio
connection (by <MTX> or <MOBILE>).

signal path (see also foldout *OPTION CARD").
(300 Hz) is set to 0 dB (reference value).

dBr meter.

dBr meter shows every deviation of the mirrored SAT from the nominal value of § dB
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IEEE commands

-1020 -

YEEE commands

IEEE-488 Commands for the 4031

The IEEE commands largely have the same effect as the corresponding manual eatries on the keys or
softkeys. With each command the upper-case letters are significant. Lower-case letters within the
commands can be omitted or entered as lower-case or upper-case letters (but: units like MHz must be

entered complete). Spaces are ignored. There are examples of entries in Chapter 7.

One of the addition records given in brackets is to be entered. Decimal points are only permissible in
numeric values. The semicolon is used as a delimiter between two commands.

Kevboard IEEE command
RX SETRX

X SETTX

DUPLEX SETDUplex

dB REL DBRELative

VOLT V_RMS

DIST DISTOrtion

SINAD SIKAD

BEAT BEAT_ [oN,ofF)

CCITT filter
External filter
{on OPTION CARD)

VOLTM

DEMOD

RX MOD/MOD GEN
GEN A

GEN B

EXT

FREQUENCY

LEVEL

Mod. frequ. GENA
Mod. frequ. GENB

RX Mod. level GEN A

CCITT [oN,ofF]
EXTERnal [oN,ofF]

VOLTMeter
DEMODulation
MODULation

GENA_ [Rx,Tx,OFf]
GENB_ {Rx,Tx,OFf]
GENE_ [Rx, Tx,oF f]

FREQUency (mmeric value) MHz

or RXFREquency (numeric value) MHz

or TXFREquency (numeric value) MHz (only for duplex}
AMPLItude (numeric value) Dimension [dBm,dBu,pV,mV]

MODAF (numeric value) kHz
MODBF (numeric value) kifz

RXAAM (numeric value) %
RXAFM (mumeric value) kHz
RXAPM (rumeric value) rad




IEEE commands

-1030-

IEEE commands

Kevboard

IEEE command

RX Mod. level GEN B

TX demod.

T7X level GEN A
TX level GEN B

DC-FM on
DC-FM off
ENTER

Softkey 1
Softkey 2
Softkey 3
Softkey 4
Softkey 5
Softkey 6

Cursor up

Cursor down
Cursor left
Cursor right
Cursor home

STEP

OFF
SCOPE
ANALYZER
MEMORY
AUX

Relay set/reset
TIL output set/reset

RF level On/Off

RXBAM (mumeric vatue) %
RXBFM {numeric value) kHz
RXBPM (numeric value) rad
TX_AM

TX_FM

TX_PH

GENAL (rumeric value) [oV,V1
GENBL (numeric value) [mV,V]

DC_ON
DCOFF
ENTER

see special command SOFT_softkey name

CurUP
CURDOwN
CURLEft
CURRIght
CURHOme

Not provided
Not provided
SCOPE
ANALZ

MEMORy
AUXIL

RELAY {number of relay : 1 to 24) [oN,ofF
TTLOUt {number of TTL output: 1 to 20) [oN,ofF

If a value 99 is entered instead of the actual number of the relay or TTL
output, as many as 24 relays or 20 TTL outputs can be addressed

similtaneously (1 = set, 0 = reset, X = no change).

Example: TTLOUt 99 10X11

TIL output no. 5
TIL output no. 1

RFLEVe! [oN,ofF]

Note: After each change of mask, eg from the TX to the RX mask, you should wait about 1.5 s before

entering the next command.
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Measuring Assignments (individual ents)  Qutpot of Setting Parameters

RF frequency MTXFRequency RX RF frequency PRXFRequency
AF frequency MAFFRequency TX RF frequency PTXFRequency
TX offset IITXDFf‘s.et RX RF offset PRXOF fset
TX power MPOWET RF level PRXLEve]

TX sel. power MSPOWer GEN A frequ. PGAFRequency
Demod . MDEMOdulation GEN B frequ. PGBFRequency
RNS M_RMS GEN A level PGALEVel

DC v M_DCV GEN B level PGBLEvel

DC A M_DCA Cont. RF level PCONT inuous
TTL inputs MTRIG Step RF frequ. PSTFRequency
VSWR MVSWR Step RF Tevel PSTLEvel

')ChutnllnAUI‘ORUNand controller modes in particular, observe the maximum permissible RF input power because the
wamning REDUCE RF-POWER (sec also Chapter 1) does not appear in these modes.

Basic setting
ERASE

Device Clear

Produces the basic sefting and erases the RAM, This command may
not appear within a command string but only at the end or singly.

Note: This command is not available in AUTORUN mode.
{Alternative: execute total clear, store this status as a SET file and call
up when needed with the BASIC command SETUP).

Warm or cold start. Depending on the declaration made in the status mask,
the Communication Test Set executes either a reset or a total reset following
a Device Clear command. You must wait at least 500 ms after this command
before entering another one, During this time the TEEE device of the Test
Set is initialized, ie the IEEE bus is in an undefined state.

Note: This is a controllier command. Its notation will depend on the
controller that is used.
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Entry of Special Characters
Special characters are generally entered by striking ESC and then typing in a letter.
{ = ESCU (for emtry on controller enter ASCII code 94y, ... = i g WRTVAS," sets

scroll variable Channel po. in GENERAL PARAMETERS nask‘;n

& - ESC D (for entry on controller enter ASCII code 124, ., * )

- = ESC R (for entry on controller enter >; eg CALL> = CALL --> DECOOE }

<-- = ESC L (for entry on controller enter <)

0 - special character omitted (eg SOFT_50 = SOFT_500)

m = u {eg AMPLI 33 uV « AMPLI 33 pV)

The following special characters can be disp!ayed by the monitor {eg in entry instructions); these
characters are not accepted by the printer however:

8 =  ESCO A - EstT
¢ =  ESCP w =  ESCM




IEEE commands

- 10.160 - JTEEE commands

SETXY1l,cc, [X,

STOREdata

]

11 = line
cec = column

This command permits the setting of functions that are switched on or off by
the scroll variables cross or blank. Enter either a blank or a cross. X sets and
blank clears the function.

Note: Only available in firmware versions < 2.58/3.58. In new programs use
the command WRTVA instead of SETXY.

data = character string to be stored (max. 100 characters)

The command creates the file RESULT.RES on a MEMORY CARD and
stores the character string in this file. Depending on the available capacity, 16
or 4 Kbytes are reserved for the file. If there is already a RESULT.RES file,
the character string is added to the end of the file. If there is no more
reserved space available, the RESULT.RES file is renamed
RESULTFULL.RES and a new RESULT RES file is created (see also
Chapter 7, "Storing Test Reports"),

Note: If there is no more memory available on MEMORY CARD or no
MEMORY CARD adapted, an error message will appear and the program is
halted.

This command is not available in AUTORUN mode.
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DISPx,text

DIsSPO

HCOPYassa,bbb

HELP_

x pumber of ine, x = 1.9, A-H;

x = 1 corresponds to line 1,
x = H corresponds to line 17
text : character string to be output

Permits the placement of text onscreen (pointer or other message for a user).
The text is output in the current mask in line x. If there is already text in the
output line defined by x, it will be overwritten. In the SCOPE and
ANALYZER mask no text should be placed in the windows because these
are overwritten by each measurement cycle.

Note: Important messages from the Communication Test Set can be
overwritten unintentionally by the DISPx,text command.

Example of use of command in controller programs

1250 OUTPUT 725; *DISP3,measurement started"
1260 OUTPUT 725; "DISPB,measurement 1"

Example of use of command in AUTORUN programs
50 DISP3,measurement started
60 DISPB,measurement 1

The text "measurement started” is read out in line 3, the text "measurement 1"
in line 11 of the current mask.

Clears the screen.

aga : start linc,asa = 1-256
bbb : end line,bbb = 1-256

This command prints a defined area of the current mask. The start line and
the end Line are to be entered. These values are pixel lines; a text line on the
screen comprises twelve pixel lines (eg HCOPY013,024 prints the second text
line). The output will be in the printer format as selected under GENERAL
PARAMETERS (Printer field).

Writes the coordinates of that entry field on which the cursor is positioned
into the status line. These coordinates are necessary for the SCRL command.

Note: This command is not available in AUTORUN mode.




IEEE commands

- 1090 - IEEE commands

i

INPUT

KEYBOard WAIT x

Replaces the status line with an entry field for maximally 40 characters. Digits
can be entered with the numeric keypad, letters with the softkeys. After
confirmation with <ENTER > the content of the entry field is read out on
the controller.

x = ON or OFF

The command checks whether a key on the Communication Test Set is struck
and outputs a character assigned to this key to the controller. The struck key
can be identified from the following table. KEYBOard WAIT ON halts the
program until a key is struck on the Communication Test Set. KEYBOard
WAIT OFF does not halt the program. If no key is struck at the moment of
testing, the "@" character is output to the controiler.

Note: This command is not available in AUTORUN mode.

Table of key/character assignments
Key Charactet Key Character

cursor | Biank PRINT K
cursor u ! OFF L
cursorr DIST M
cursor @ L gTEP g
+ (pilus + requanc

- E'lelinu)s) - AMPLITUDE Q
. (point} . MOD FREQ R
0-9 -9 FM AM &M s
81 : BEAT/SINAD T
S2 : HELP \'
83 < CCITT W
S4 = DIM X
S5 > SCOPE Y
S8 ? ANALYZER 4
™ A MEMORY [
RAX B AUX \
DUPLEX c Handwheel turned left p
VOLTM o Hendwheel turned right q
DEMOD ] E ENTER _
RX MOD/MOD GEN F

VOLT/dB REL G No key pressed @
GEN A H

GENB |

|EXT J
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LOCAL: text

LOCKK

NSOFTx, text

text = character string to be output

Switches the 4031 to manual operation. The monitor shows the mask last
called up. The text of the LOCAL command appears in the status line (max.
50 characters). The softkeys bave the CONTINUE function, ie the program
(IEEE or AUTORUN) is continued as soon as you strike a softkey.

Example of use of command in controller programs

60 OUTPUT 725; "LOCAL:Adjust PWR =5.0 W THEN
CONTINUE"

70 OUTPUT 725; "M_POWER"

80 ENTER 725; A$

The user is asked to set the radio set to output power of 5.0 W in the ongoing
mask and then strike a softkey.

Disables the OFF key in remote mode. The Communication Test Set can no
longer be switched from remote to local mode. LOCKK is canceled by the
LOCAL command or by striking the CLEAR key.

Note: This command is not available in AUTORUN mode.

x = npumber of softkey
text = field label of softkey (max. 51 characters)

Command for labeling softkey fields. The softkey fields 1 and 6 can kold
maximally seven and all others maximally eight characters. If the text is
longer than permitted, the field of the following softkey will also be occupied
without a space. The text across all six softkey fields may not be more than 51
characters,

Example of use of command in AUTORUN programs

40 NSOFT1,RETURN
50 NSOFT4,Connect new mobile to RF

Softkey field 1 is labeled with the text "RETURN", softkey fields 4-6 with the
text "Connect new mobile to RF", Softkey fields 2 and 3 remain unaltered.

Note: This command is not available in AUTORUN mode.
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PAR_Qut:text

RDXY_xx,yy,ll

RESET

text = character string to be output
length of character string in controller programs: SOcharacters
length of character string in AUTORUN programs: 49 characters
minus space for line number and command

This command outputs the character string "text" to the Centronics interface
(option). Ifthclastcharacterofthesu'mgxs” there will be no line and page
feed after text output.

Example of use of command in controller programs

1450 OUTPUT 725; "PAR_Out:result”
1460 OUTPUT 725, "PAR_Out: + AS"

l.;:nmple of use of command in AUTORUN programs

5.0 PAR_Out:result
60 PAR_Out:A$

First the text "result" and then the content of the variable AS is output on the
Centronics interface.

xx = start-line coordinate of field

¥y = start-column coordinate of field
11 = length of field (1-49)

Reads contents of a screen field.

Note: This command is not available in AUTORUN mode (but see BASIC
command RDXY in Chapter 7).

Query whether a reset or total reset was executed while the program was
running on STABILOCK 4031. i 50 a "Y", otherwisc an "N, is output as the
result to the controller. At the same time the flag queried with the command
is reset.

Note: This command is not available in AUTORUN mode.
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RESULtn

SOFT_softkeyname
GOTO_softkeyname

n = number of result field

Applies to the masks of the software options (Chapter 9) and to the DTMF
(Chapter 8) and sequential masks (Chapter 5). The command outputs the
content of a result field to the controller (n = number of result field in the
mask).

Example of use of command in controller programs

1450 OUTPUT 725; *RESULT1*
1460 ENTER 725; A$

Example of use of command in AUTORUN programs
4:) A$ = RESULT1

Tl..lc variable AS is given the content of result field 1.
softkeyname = name of softkey function

These commands enable the programming of functions addressed by softkeys.
The effect of the two commands is identical, but only SOFT_... is permissible
in AUTORUN programs (GOTO_... simplifies the analysis of a controller
program if a submask and not a function is called up). The name of the
softkey function and not the number of the softkey is entered. In this way the
program documents itself automatically and you are safe against any shifts in
the .

Example: SOFT_RF DIR = coupling of RF DIRECT socket.
GOTO_SPECIAL = calls up Specials menu (only controller program).
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SCRL_11,cc,svname
WRTXY1l,cc, svname

SER_Out:text

11 - line (2-digit)
cc = column (2-digit})
svname = text of scroll variables

These commands enable the programming of functions that are addressed by
scroll variables (eg SINAD or S/N). The effect of the two commands is
identical.

Here the entry parameters are line (1L, 2-digit) and first column (cc, 2-digit) of
the corresponding entry field plus the name of the required scroll variable
{see also HELP command}. In this way the controller program documents
itself automatically, As an alternative to these two commands the special
command WRTVA is also permissible and requires no calculation of
coordinates.

Example: SCRL_14,24,SINAD = select scroll variable SINAD in field 14/24

(RX Special SENS).

Note: This command will not work for scroll variables that only have a blank
or a cross as the variable; in such cases use the special command SETXY or
WRTVA.

In new programs use the command WRTVA instead of SCRL and WRTXY.
text = character string to be read out

Produces readout of the character string "text” (max. 50 characters) on the
RS-232 interface (option). The communication protocol declared on the
second page of the GENERAL PARAMETERS mask will apply for this.
Examples of use of command in AUTORUN programs

50 SER_0O:CHANOS53

The text "CHANDS3" could be a control instruction for a test item, for
example, to set channel 53.

50 A$="CHAN"+VALS(c)
60 BS="TRAFFIC"
70 SER_O:#AS$+B$

Instead of “text" it is also possible to use a string variable preceded by a sharp
sign (only use # once).
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SER_In

Reads in a character string (max. 1000 characters) with the declared
communication protocol on the RS 232 interface (option). The end of the
character string can be seen from the marking that was also declared on the
second page of the GENERAL PARAMETERS mask (normally CR +LF).
Only in AUTORUN programs: character strings of max. 49 characters can be
loaded into any available string variable (AS$, BS, C$, DS, ES, F$, M3).
Longer character strings can only be loaded into the string variable. M$ is
also used as a buffer for measured results however, so it is advisable to
immediately allocate important contents of M$ portion by portion to other
string variables (see Chapter 7).

Examples of use of command in AUTORUN programs
50 PRINT SER_I

The read-in character string has 124 characters for example. The first 49
characters appear on the screen and all characters are also output to a
printer. Whether this actually prints all the characters will depend on the
pamclﬂarprmtcr If the character string is distributed to a number of string
variables in portions of max. 49 characters each (see following example), the
characters 50 through 99 can also be shown on the screen for instance.

50 M$=SER_I

60 A$=MS$(1,49):B5=M$(50,98)
70 C$=MS$(99,124)

80 PRINT B$

The string variable M$ is loaded with 124 characters for example. Split up in
three portions, these characters are allocated to other string variables.

50 B$=SER_I
60 IF B$="OK" PRINT "PASS"

The read-in character string is ioaded into string variable BS and undergoes a
comparison operation.

10 M$=SER_I
20 C$=M$(80,83)
30 IF C$="1502" PRINT "PASS® *1502°

The read-in character string is checked to see if it contains the substring in
the 80th through 83rd places.




IEEE commands

- 10.150 - IEEE commands

SER_IN_FT

Reads in a character string (max. 1000 characters) with the declared
communication protocol on the RS-232 interface (option}. The end of the
character string can be seen from the marking that was also declared on the
second page of the GENERAL PARAMETERS mask (normally CR +LF).
Application: for base stations that continuously transmit character strings
terminated with an end marker, the beginning of the next character string is
waited for and this character string is then read in up to the end marker.
Only in AUTORUN programs: character strings of max. 49 characters can be
loaded into any available string variable. Longer character strings can only be
loaded into the string variable M$. M$ is also used as a buffer for measured
resuits however, so it is advisable to immediately allocate important contents
of M$ portion by portion to other string variables (see Chapter 7).

Example of use of command in AUTORUN programs
50 PRINT SER_IN_FT

The read-in character string has 124 characters for example. The first 49
characters appear on the screen and all characters are also output to a
printer. Whether this actually prints all the characters will depend on the
Note: This command is only available with firmware versions 2 2.56 and
RS-232 EPROM versions 2 1.20.
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SETXYzz,ss, [X,

STOREdaten

]

zz = Zeile
ss = Spalte

Dieser Befehl ermdglicht das Setzen von Funktionen, die iiber die
Scrollvariablen Kreuz oder Blank cin- oder ansgeschaltet werden. Als Zusatz
ist hier entweder ein Blank oder ein X anzugeben. X setzt, Blank 1&scht die
Funktion. :

Hinweis: Befehl wird in Firmware-Version 2 2.58/3.58 nicht mehr
unterstiitzt. In neu zu erstellenden Programmen statt SETXY das
Kommando WRTVA verwenden.

daten = abzuspeichernde Zeichenkette (maximal 100 Zeichen)

Das Kommando Iegt auf MEMORY CARD das File RESULT.RES an und
speichert die Zeichenkette in diesem File. Abhéingig vom verfiigbaren
Speicherplatz wird fiir das File 16 KByte oder 4 KByte Speicherplatz
reserviert, Ist bereits ein RESULT RES-File vorhanden, wird die
Zeichenkette an den Inhalt des Files angehiingt. Ist kein reservierter
Speicherplatz mehr zur Verfiigung, wird das File RESULT.RES in
RESULTFULL.RES umbenannt und ein neues File RESULT.RES angelegt
(siehe auch Kapitel 7, "MeBprotokoll speichern”).

Hinweis: Ist kein Speicherplatz mehr auf MEMORY CARD verfiigbar, oder
keine MEMORY CARD adaptiert wird eine entsprechende Fehlermeldung
eingeblendet und das Programm gestoppt.

Achtung: Dieses Kommando ist im AUTORUN-Mode nicht verfiigbar.
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WRTVAnn,value

nn = identification number of entry field
(visible after <HELP>)

value = scroll variable or numeric value with unit or
"# variable"

With this command any eatry field (numeric or seroll) can be given the
required content.

Example: WRTVAO03.66 uV sets Leve! (field 3 in RX mask) to 66 uV.
Same result with WRTVAO3#V (V = 66 uV).

Example of nse of command in controller programs
1780 OUTPUT 725; "WRTVA25,S/N"

l::nmple of use of command in AUTORUN programs
50 WRTVA25,S/N

The scroll variable S/N is entered in field 25 (sensitivity measurement
SINAD or $/N) of the Special SENS of the RX mask.

Note: If Mem.Card is selected instead of a printer and you change to a printer
during the program, previously stored data can be lost. Reason: the
Communication Test Set stores data intended for st MEMORY CARD in a
buffer. If the buffer is full or if the program is ended, the conteat of the buffer
is transfered to the adapted MEMORY CARD. After you change to the
printer, the content of the buffer is no longer transfered and the data are lost.
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200M_z,c,r:text

===> RF power

~=-=> Modulation

-==> RMS

~==> AF power

-=<> Offset (only for TX or duplex)
-«=> Voltmeter

--=> Ammeter

~S e W

c = center value with dimension
r= range value without dimension
text = text of max. 50 characters

The commas and the colon always have to be entered.

This command produces callup of a zoom function in virtually any operating
state of the 4031, eg for manual adjustment. The entered "text" is shown in the
status line on the screen (eg adjustment instruction). The softkeys have the
CONTINUE function. The next AUTORUN or IEEE command is not

accepted until a softkey is pressed.
Example of use of commang in controller programs

1950 OUTPUT 725; "SETTX"
1960 OUTPUT 725, "ZOOM_LSW,2:Adjust to P = 5 W"

l;':nmple of use of command in AUTORUN programs
50 SETTX
60 ZOOM_15W 2:AdjusttoP = 5'W

Display of the zoomed RF power meter (PWR). For P = 5§ W the pointer of
the meter is midscaie. The lower end of the scale is 3 W, the upper end 7W.
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Output Format

The output format of the 4031 offers two different modes of presentation:
PRSTRing Decimal format (standard)
PREXPotential Exponential format (IEEE format)

Note: Neither command is available in AUTORUN mode. In some measurements (eg MDEMO) two
values are output (format: value 1 SPACES value 2 CRLF).

Exponential output format

Character 1 Sign of mantissa
Characters 2-11 Mantissa

Character 12 E’

Character 13 Sign of exponent
Characters 14-15 Exponent

Characters 16-17 Two Spaces

Characters 18-20 Dimension (left-justified)
Characters 21-22 CRLF

Decimal output format

Characters 1-9 Measured value (right-justified, max. 9 places, filled out with spaces)
Characters 10-11 Two spaces

Characters 12-14 Dimension (left-justified)
Characters 15-16 CRLF

Service Request

The SRQ is enabled by the SMASK command (Set SRQ Mask, not available in AUTORUN mode).

Values between 00 and 3F are legal.

The meaning of the individual bits is as follows:

Bit 0 Error occurred (message in status line)

Bit1 Synthesis unsynchronized

Bit 2 Wrong command (syntax error or control character in string)
Characters 3-5 Always 0 (reserved for later usc)

Bit 6 SRQ bit, always 1

Bit 7 Always 0 (reserved for later use)
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Training with Screen Masks

The purpose of the course "Training with Screen Masks" is to familiarize you step by step with
elementary operating rules of the 4031. This is best done in close contact with the instrument itself and
will take about three to four hours. Before starting the course however, first read the sections
"Preparations for Startup" and "Notation Rules" (Chapters 1 and 3).

Do not worry if you feel things are getting on top of you when you are in the middle of training: you can
always turn to the summary of operating rules in Chapter 3 for quick reference. The foldouts in Chapter
12 provide you with details of the different screen masks. The course itself is not meant to be a reference
source. Just work through it once and then it has fulfilled its purpose.

Training with Status Mask

Objectives
» Familiarization with status mask » Recognizing, opening and closing entry fields
« Correcting false entries » Enquiring for permissible entry limits
» Moving to further entry ficlds s Enquiring for scroll variables

» Familiarization with softkeys

Callup of status mask

Following startup with < POWER > the monitor of the 4031 very likely does not yet show the status
mask, so you will have to call it up. Press the <OQFF> + <CLEAR > combination of keys. The 4031
acknowledges this with a signal tone, clears the mask on its screen and calls the status mask up on the
screen after a brief pause.

Open up the Status Mask foldout in Chapter 12 so that you can look at the illustrated status mask while
you are reading this text.

If you do not make any entries on the STABILOCK 4031 for a longish period of time, the mask that is
momentarily displayed will be replaced by a message prompting you to press any key. The position of
this message constantly changes. In this way the monitor is protected against burns, especially if the
display is set very bright. As soon as you press a key, the monitor will again show the mask that was
originally on the screen.
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Messages of status mask

The status mask provides you with important information about the current status of your 4031, The brightened
up number following IEEE-488 ADR. is the IEEE-bus address of the 4031 that is set ex works. And after the
Mode message TALK & LISTEN indicates the operating mode of the IEEE bus that is set ex works. CR&LF is
likewise a setting ex works that concerns remotely controlled operation of the 4031 (control command). You
will learn in this lesson how to alter these ex-works settings.

From the last message SOFTWARE-VERSIONS you can see with what software versions your 4031 is presently
fitted. The identifying numbers of the software follow the brief designations of the associated microprocessors
HOST-MCU, CRT-MCU, RF/AF-MCU as well as CELL-GEN, CELL-ANA (DATA module option) and IFC-
MCU (RS 232/Centronics interface option). CRC (cyclic redundancy check) checksums of the software are also
indicated. In the event of servicing these checksums help to identify an error in the system software.

You do not have to pay any attention yet to the brightened up fields at the bottom edge of the screen. There is a
special reason for these fields that you will learn about further on in this lesson.

The terms "Mask" and "Entry field"

The status mask is one of several masks (screen pages) that the 4031 - depending on the operating mode - is
able to show on its screen. The term "Mask" indicates that the appearance of the individual screen pages is
largely determined by the 4031 (display fields). Certain parts of the mask (entry fields) are left blank however:
these are the only fields that the user may access; the remaining fields on the screen (text fields) may not be
accessed. The 4031 offers you two different kinds of entry field:

+ entry fields for numeric values (numeric fields)
» entry fields with given variables (scroll fields)
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The vast majority of entry fields are numeric fields. You will soon learn about one of these fields together with
two scroll fields. But first note that there are "pure" numeric fields, "mixed” numeric fields and "hidden" numeric
fields. You will learn more about these later on when training with the RX mask.

Dispiay of entry fields
The status mask shows you how the 4031 presents entry fields: following the text field IJEEE-488 ADR. the

IEEE-bus address is displayed on the screen inverted (dark script on a bright background). This is in the entry
field that is currently active. To be more precise, this is a pure numeric field because it only contains numerics.

Normally a text field is assigned cither just a numeric ficld or just a scroll field, the text field providing
information about the meaning of the particular field. In such cases the operating instructions refer to
both of the fields under the designation of the text field. If the numeric ficld IEEE-488 ADR. is being
spoken of for example, the numeric field is meant that follows the text field of the same name. If a text
field is followed by several entry fields however, the latter will have to be nained after their content.

STHBILOCK 4@31 The Mode text field is followed by three scroll

SERIAL NO. 1688019 fields TALK & LISTEN, CR&LFand FOI The
IEEE-488 ADR.: Mode : TRLK & LISTEN CR&LF EOI field is inverted here, ie it is the current entry -
DCL = CLR field.

SOFTWARE-YERSIONS: HOST-MCU : 3.58 CRC : ADRE
CRT-HCU : 2.55 CRC : Bive
RE/AF-MCU: 2.5F CRC : 1BEF
CELL-GEN : 1.0 CRC : E465

CELL-ANA : 1.62 CRC : 550B
IFC-MCU : 1.e9 CRC : 32F3
OPTIONS

The 4031 always marks the momentarily valid entry field by showing it inverted and expects a reaction on your
part to this field (exception: the inverted fields at the bottom edge of the screen are not entry fields). You then
have the choice of "opening" the marked numeric field with an entry or of moving to another entry field.
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Opening numeric field

In the case at hand the field indicates the IEEE-bus address (25) of the 4031 that is set ex works. You
may now alter this address, but first you must open the numeric field. There are two ways of doing this:

* Opening of numeric field by entering number
* Opening of numeric field with < ENTER >

Choose the first method by entering any two-digit value on the keys of the numerics block:

< value >

Correcting entry

Wrong entries can be corrected at any time with the cursor keys as long as a numeric field is open. An
opened numeric field can always be recognized by the flashing cursor.

If you have entered the first digit of the new bus address incorrectly for instance, just tap the cursor key
pointing to the left so that the cursor marks the wrong digit. Then you can enter the correct digit. For
longish numeric fields there is a possibility for correction that you will learn to appreciate, namely the
auto-repeat function of the cursor keys: keeping one of the keys depressed produces the same result as
striking it several times.

Within an opened numeric field you can only move the cursor with the key pointing to the left or to the
right.

Closing numeric field with <ENTER>

Simply entering the new bus address does not complete the entry procedure. The entry is not completed
until you have decided that the entered value is correct and transferred it to the 4031 by striking
<ENTER >. <ENTER > closes an opened numeric field. You recognize this by the fact that the flashing
cursor disappears. A closed numeric field can also be opened again with <ENTER > to make a
subsequent correction for example.

Before transferring your entry of the IEEE-bus address to the 4031, correct it to 45, This will help you to
follow a demonstration that shows how the 4031 deals with illegal entries.
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Rejecting illegat entries

The 4031 reacts to the transfer of the bus address "45" with a warning tone and ignores it. Reason: the set
always checks whether an entered value is within the permissible range. Legal values are always between
the limits (see data sheet) for which the 4031 is specified.

Every attempt to transfer an illegal value produces a warning tone; at the same time the numeric field
again shows the value that it contained before the illegal entry. ‘

Enquiring for permissible entry limits

If you are now wondering what values are permissible for the bus address, the Communication Test Set
itself will help you. Only the appropriate numeric field must be open. Then the 4031 automatically
assigns the HELP key the task of presenting the permissible entry limits on the screen. Just try it: open
the numeric field for the bus address again with <ENTER > and then strike the HELP key. The 4031
will immediately show you at the bottom of the screen, in the socalled "Notice line", between what valid
bus addresses you may select. Now enter the required value or again choose the address set ex works and
close the field with <ENTER >.

Finding further entry fields

You may not be able to see them yet, but the status mask has three more entry fields (scroll fields) to
offer you. You can reveal these entry fields with < HELP >, but not until the numeric field of the bus
address has been properly closed. Because in this way the 4031 realizes that you are not trying to find out
what the permissible entry limits are.

So tap the HELP key again: straight away the 4031 will then briefly mark the Mode ficlds

TALK & LISTEN, CR&LF and the following blank field by inverting them. These are the scroll fields
you are looking for and they are all assigned to the Mode text field. Consequently these scroll fields are
named after their content. In contrast to numeric fiekds you cannot enter values in scroll fields but
instead must select one of the several fixed scroll variables.

Al entry fields show a number between 0 and 99 after <HELP > for purposes of identification. This
identification is important if the entry fields are assigned new contents by an AUTORUN program (see
Chapter 7) or the controller.

As long as you have not opened a numeric field, < HELP > will briefly mark all entry fields of a mask,
except for hidden numeric fields.

Revealing the entry fields of a mask is an aid to your memory and does not necessarily have to be done
before moving to the next entry field.
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Moving te next entry field

The next entry field is to the right of the one that is still active, so the cursor key pointing to the right takes you
to the TALK & LISTEN scroll field. First you must have closed the numeric field for the bus address.
Otherwise the cursor keys, as already described, would govern the cursor within the numeric field.

With other masks you will find that you have to use the other cursor keys too when moving to other entry fields.
Basically it can be said that every entry field can be reached with the cursor keys as long as you have not opened
a numeric field, The entry field that is momentarily active can always be recognized by its inverted display.

Using the vertical cursor keys you can also leave a numeric field if it has not been closed with < ENTER >.
However the numeric field then keeps the value that you last confirmed with <ENTER >.

Enguiring for scrolf variables

TALK & LISTEN is the first scroll variable (entry variant) of the scroll field that is set ex works. This says that
the 4031 can transmit and receive data together with external devices in bus operation. The other scroll
variables that the entry field has to offer are revealed with the UNIT/SCROLL key. Strike this key and the
4031 will present TALK ONLY as the second scroll variable. The 4031 is then exclusively a transmitter of data.
Repeated operation of the UNIT/SCROLL key produces the scroll variables in an endless sequence in the
scroll field (scrolling). If you try this, you will see that only the active entry field presents the two variables
mentioned. Now use < UNIT/SCROLL > to select TALK & LISTEN again.

ST HB ILOC K 4 @31 Here the scroll fields of the status mask have been

SERIRL NO. 1egseie assigned the alternative scroll variables. The

TEEE-488 ADR.: Mode : TALK & LISTEN CR&LF alternative to scroll variable EOI, a blank field, is
. " DCL = CLR only visible when this field is active.

SOFTWARE-YERSIONS: HOST-MCU : 3.58 CRC : ADAE
: CRT-MCYU : 2.55 CRC : 8179
RF/AF-MCU: 2.3F CRC : 1iBEF

CELL-GEN : 1.0 CRC : E465

CELL-ANA : 1.09 CRC : 558B

IFC-MCU : 1.90 CRC : 32F3

HW-REYISIONS START OPT IONS
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Scroll fields do not have to be opened and then closed again for the selection of a variable. As soon as
you have declared such a field as the active field, the required scroll variable can be called up
immediately with * <UNIT/SCROLL >. Afterwards you can exit from the field straight away by moving
to another field, for example, or even by calling up another mask: the selected scroll variable is
preserved.

Perform moving to the other two scroll fields and calling up the scroll variables by yourself. You will find
details about the meaning of the scroll variables in the foldout.

Familiarization with softkeys

Now it is time to look at the exception mentioned above, ie the inverted fields at the bottom edge of the
screen. These fields show the functions that are momentarily offered for the keys S1 through §6
(softkeys) further below. The name "softkeys" already indicates that the functions of the keys are
determined by the software of the 4031. And this is done in such a way that the keys always have the
functions that are necessary for the selected operating mode. The appropriate key simply has to be
tapped to call up 2 function. The softkey functions represent to a certain extent individual labeling of the
keys S1 through $6, so the different functions are always named in requests to operate softkeys, eg
<OPTIONS > . The italics indicate that a softkey will be operated.

The six softkeys replace a large number of conventional keys. Thus the clear and straightforward front
panel of the 4031, which enables you to work speedily and minimizes the risk of incorrect operation.

One and the same function can be assigned with equal priority to several softkeys. In the status mask, for
example, cach of the functions is assigned to two keys, it being irrelevant which of the two you strike (o
call up the function concerned. The softkeys of the status mask are assigned the following three
functions:

<HW-REVISIONS > takes you to a mask that states the development status of the different stages of the
4031. The codes quickly help to produce a common basis for understanding if you telephone for advice.

<SELF-CHECK> takes you to another mask permitting the start of a self-diagnosis program. For
further details see the SELF-CHECK foldout contained in Chapter 12, '

<START > calls up the RX mask, ic puts the 4031 into the mode for receiver measurements.

<OPTIONS > calls up a mask that provides closer details of any options that are incorporated - in
particular the OPTION CARD.
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If you want to, take a look at the three masks HW-REVISIONS, SELF-CHECK and OPTIONS and then
return to the status mask with <RETURN > . But wait a while before calling up the RX mask.

OPTIONS

Dupiex + ACPH : tnstalled The OPTIONS mask shows the hardware options
— incorporated in your 4031,

en 3
Control=Interface § mmm———

Option Card § e —

Data Module 1 mm——————
RS232 7 Centronics 1 ————=m——=
IF=-Tracking=Unit ! mee——

Ht TURHN

What are "default” settings?

Default has the meaning of 2 placeholder or ex-works setting. These placeholders appear in the 4031 when a
setting is possible but you have not yet altered anything. Default settings are, for example, the contents assigned
ex works to the entry fields. But the functions of the softkeys and the other keys also have default settings. They
all simply serve the purpose of creating a reproducible, initial operating status for the 4031.

<QOFF> + <CLEAR> or <QFF> + <POWER > (upon startup) produces all default settings
compulsorily and calls up the status mask (master reset or total reset). This deletes irrevocably all

settings selzcted beforehand by the user!

Switching on/off with < POWER >

If you only switch the 4031 on and off with < POWER >, the settings that you have selected are preserved. The
entrics in the entry fields will not be deleted for example. What is more, the 4031 will immediately present after
switch-on the basic mask that was active before switch-off. Thus ar interrupted measuring routine can quickly
be resumed. The operating status is stored by a battery-buffered RAM, so it is possible to continue working
straight away even after power outages.
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Training with RX Mask

Objectives

¢ Familiarization with RX mask

» Fast access to entry fields

¢ Working with handwheel

« Presetting stepping width for frequency and level

¢ Familiarization with hidden and mixed numeric fields
» Correct working with softkeys

» First contact with RX Specials

Callup of RX mask

The RX mask is one of the three basic masks of the 4031. The other two basic masks are the TX mask
and the DUPLEX mask that is linked with the optional duplex FM/@M demodulator. Call up the RX
mask with < START > . This is the basic mask for all receiver measurements. But to begin with it is only
to be your training partner for getting acquainted with further elementary operating rules. Once you can
master the operating rules of this mask, you will already know most of the operating rules for working
with the TX and DUPLEX mask.

Open up the basic RX mask foldout in chapter 12. The differences between the illustration and the RX
mask that is visible on the screen are no reason to get uneasy: the differences are of no importance, they
stem from the fact that the illustration shows an advanced operating status in receiver measurement.

LEDs mark operating status

Calling up the RX mask activates a number of LEDs on the front panel of the Communication Test Set.
Thus the 4031 shows its operating status, which at the moment is solely determined by default settings.
An illuminated LED means that the function assigned to it has been selected. Certain functions can only
be called up in the RX mode and otbers only in the TX mode; then there are functions which are
independent of the operating mode. The colours of the LEDs indicate these relations.

Green: function in RX mode
Red: function in TX mode
Yellow: function independent of mode
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At the moment the LEDs signal the following operating status:

RX (green) RX mode selected (receiver measurement)

VOLT (yeliow) RMS voltmeter activated

VOLTM  (yellow) VOLTM socket is input of voltmeter

GEN A (green) Modulation generator GEN A is activated in RX mode
Switching GEN A to RX/TX signal path

When the RX mask is called up, GEN A can be switched to the RX or TX signal path by repeatedly
striking the key of the same name. When the RX signal path is switched (green LED illuminates), the
modulation signal feeds the modulator of the 4031 signal generator. In this case the modulation signal
can only be brought out on socket Bu 27 (back panel). If the TX signal path is switched on the other
band (red LED illuminated), the signal from GEN A appears AC-coupled on the MOD GEN socket and
additionally DC-coupled on socket Bu 29 (back panel). This RX/TX signal-path switching is also
possible if you have called up the DUPLEX mask (option).

The GEN B option also reacts ike GEN A. If both generators are switched to the RX signal path, the
modulator is fed with the sum signal when the RX mask is calied up. With <EXT > it is also possible to
add a signal fed into the EXT MOD socket. The general rule for the RX and DUPLEX mask is as
foliows: all signal sources "switched green” feed the RX signal path, all signal sources "switched red" feed
the TX signal path. By the way, in the TX mask - which you will learn about in the next Jesson - you can
switch the three modulation-signal sources oaly to the TX signal path, because the 4031 signal generator
is then no longer active,

A voyage of discovery
Now you can go ahead and try out what you have learnt about entry Selds with the status mask: see how

many entry ficlds the RX mask has, move to the different entry ficlds, open and close them, enter
random values, alter single digits here and there and have the permissible entry limits displayed to you.

If you try to track down the variants of scroll ficlds with < UNTT/SCROLL >, you may occasionally be
surprised because * < UNIT/SCROLL > takes you back to the original value or the one that you have
entered. You will find out about this unaccustomed function of the UNTT/SCROLL key in this lesson.

Now call up the RX mask anew with <QFF> + <CLEAR> + <START> to recreate a defined
o




Training course -11.120 - RX mask

Fast access to entry flelds

Darting backwards and forwards in a mask with the cursor keys to find an entry field that may then have
to be opened is a procedure that may be fun at first but is too awkward for everyday testing of radio sets.
Therefore the 4031 offers the possibility of fast access to the appropriate entry fields for the more
common settings. Tap the keys FREQUENCY, LEVEL, MOD FREQ and AM FM &M at will. This will
immediately lead to opening of the pasticular entry field:

<FREQUENCY> opens the RF Frequency field, which is relevant in the RX mask for the
carrier frequency of the signal generator.
<LEVEL> opens the Leve! field, which momentarily determines the level of the signal

generator (-60 dBm into 50 Q). < OFF > switches the signal generator off
when the Leve! field is opened. <LEVEL > causes it to switch on again.

<MOD !’RIQ> opens the AF GEN A field (modulation generator GEN A) and permits entry
of the modulation frequeacy. <« MOD FREQ > also compulsorily switches on
GEN A.

<AM M o> opens the Mod. field, which expects entry of the required frequency deviation

(FM is the default setting). The selected type of modulation is shown in the
mask beader (here: RX FM). < AM FM ¢M > also compulsorily switches on
generator GEN A.

If you type values into the entry fisids and transfer them with <ENTER >, this immediately triggers the
corresponding reaction: the signal generator and the modulation generator are set according to the
entries. The same applies to all other entry fields: the transfer of a valid value leads immediately to the
corresponding setting on the 4031.

The four keys for fast access require consistent adherence to the operating rule, namely that entries in
pumeric ficlds have to be terminated with < ENTER >, If you strike the FREQUENCY key for instance
while the Mod. field is open, the Mod. field is left and the RF Freguency field is opened. But if the Mod.
field was open because you had begun to enter a value with the numeric keys, this value will be rejected.
Reason: no confirmation with <ENTER >.

Access to offset field

Fast access is also possible to the Offser field. A value entered in this field detunes the carrier frequency
finely as is necessary for determining the IF bandwidth of a receiver for example. Fast access to the
Offset field presumes that the RF Frequency field is currently active. Then it is sufficient to initiate the
entry of the offset value by striking the minus or plus key: the Offser Seld is opened automatically and the
sign of the offset is entered correctly at the same time.

A frequency offset entered in the Offset field produces no reaction in the RF Frequency field. Here the
originally selected carrier frequency is always displayed.
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Handwheel instead of numerics biock

If you prefer to make settings in analog manner with a bandwheel, you can still do so. As a tribute to
analog engineering the 4031 offers a quasianalog handwheel for varying entered values. In actual fact
however, this is not just a modern copy of a good o0ld handwheel but a multifunctional control that
assumes the tasks of the numerics block, of the sign keys, of the ENTER key and in part also those of the
UNIT/SCROLL key.

Now declare the RF Frequency field to be the active gnd opened field. If you then slowly (!) turn the
handwheel, this changes the value of the location marked by the cursor, carry-overs being allowed for
also. The position of the cursor determines the degree of continuous frequency alteration by the
handwhezel: if the cursor is far to the left, the resolution will be coarse, and if it is far to the right, the
resolution will be fine. Try it out just once for yourself, evea though it may seem trivial.

If you were thorough, you will now know that the finest resolution was not more than 100 Hz. For carrier
frequencies below 500 MHz, however, the data sheet guarantees 50 Hz resolution. This is where the
Offset ficld helps again. Close the RF Frequency field and immediately turn the handwheel. The Offset
ficld is then opened automatically and you can select the sign of the offset, still using the handwhecl,
before directing the cursor to the location to the right of the decimal point (50 Hz or 100 Hz resolution).

"Multifunctional” would be an exaggeration if the quasianalog variation did not offer a further speciality:
variations of numeric values made with the handwheel are valid immediately. So they require no
confirmation with < ENTER >, even if the flashing cursor seems to indicate the opposite. This
characteristic of the handwheel is of particular benefit if you wish to observe the effect of continuous
variation of the entry value on a measured result,

With cach operation of the bandwheel the entry confirmation <ENTER > is implicitly executed. Striking
the ENTER key is only necessary if you wish to move to another entry field in the same line with the
cursor keys. With the handwheel you can access any numeric field that you have declared to be the active
field. Only the RF Frequency field has to be opened extra before operating the handwheel if no fine
tuning of the frequency in the Offser field is intended. If the current field is a scroll field, slow turning of
the bandwhee! (left/right) calls up the individual scroll variables.
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Stepped alteration of frequency

To make your testing routines more rationalized, it would be of advantage if you could alter the carrier
frequency in any stepping width - the curreatly applicable channel spacing for instance - simply by
striking a key. And this is exactly what the STEP key offers you. But to avoid any operator error, it does
not react until the RF Frequency field has been opened. If you have done this, with < FREQUENCY >
for example, and then strike the STEP key, the 4031 will show the new STEP field with the default value
0 kHz. For the first time you have thus discovered a hidden numeric field. The flashing cursor indicates
as usual that you can make an entry in the field. So enter 20 for example and close the field:

<20> + <ENTER>

If you now tap the plus or minus key several times, the carrier frequency in the RF Frequency field will
increase or decrease by 20 kHz each time. At the same time the STEP field opens again so that the
stepping width could immediately be changed. The value that was valid before is not replaced, however,
until the new value has been properly transferred with <ENTER >.

The STEP mode of the two sign keys is maintained for as long as the STEP field is shown inverted, ic is
active. <HELP > produces no reaction with hidden numeric fields.

When you want to leave the STEP field, you can do so as usual with the cursor keys but also with the
keys for fast access. Just use <STEP > to move back to it. If you think you will not be needing the STEP
field for a longish period, you can remove it from the mask with < OFF >. When it is called up again,
STEP is given the stepping width that was last valid. To make sure the field is not removed from the
mask by mistake, this can only be done while STEP is open.

Another way of quickly altering the carrier frequency in increments of the channel spacing is to use
channel numbers. The lesson "Training with DUPLEX Mask" tells you more about this.

Stepped alteration of level

The STEP mode can also be assigned to the Leve! field for alteratioﬁ of the output leve! with a defined
stepping width (in dB). The operating rules described above apply in the same way. So to call up the
STEP field, first the Leve! ficld has to be opened, and then <STEP > will present you with the default
value 0 4B.

The hidden numeric field STEP cannot be allocated simultaneously to the RF Frequency and Level
fields.
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Mixed numeric fields

Now it is time to find out about the last type of numeric field: select Leve! as the active field and then
strike the UNIT/SCROLL key several times. This opens the field and shows in alternating fashion the
values 223 w¥, -60.0 dBm and 47.0 dbp.: the value of -60 dBm originally selected is converted into dB.
and dbm units. So you can bave the level shown in the units you are accustomed to using. The selected
units are kept until you change them again. Level is 8 mixed numeric field, meaning that you can
determine both the numeric value gnd the units.

If you want to key a numeric value into the Level field, you do not necessarily have to select the required
umnits pV/mV, dBm or dBy beforeband with * < UNIT/SCROLL >. It is also possible to call up the
matching units with * <UNIT/SCROLL > after the numeric value has been entered. In this case there is
no conversion. Conversion is only made as long as you have not yet started to enter a numeric value in
the Level ficld. This conversion mode, by the way, is an exclusive feature of the Leve! field, it is not a
general feature of mixed numeric fields.

Mod. is also a mixed numeric field. If you move to it with <AM FM ®M > for example and then enquire
with * < UNIT/SCROLL >, it will alternately show 2.40 rad, 30.0 % and 2.40 kHz. These arc the default
values of phase deviation, modulation depth and frequency deviation. By selecting the units (radian,
percent or kilohertz) you specify the type of modulation that is valid. In the mask header, corresponding
to the units, the abbreviation of the selected modnlation (OM, AM or FM) appears after RX. In this field
too it is possible to enter the numeric value first and then to assign the units with * < UNIT/SCROLL >,

As mentioned before, one of the specialities of the RX and DUPLEX mask is that you can switch the AF
generator to the RX or TX signal path by repeatedly tapping < GEN A >. When the TX signal path is
switched through, the numeric ficld Lev. replaces the Mod. field and now influences the level of GEN A
directly (not indirectly by way of the required modulation). But now the signal generator is no longer
modulated, instead the AF signal is output on the MOD GEN socket (front panel) and on socket 29
(rear panel). Find out more about the Lev. field in the next lesson.

If you want to, now try to track down the third mixed aumeric field of the RX mask. All you have to do is
to see whether an active field reacts in the typical manner to * < UNIT/SCROLL > by changing its units.

No doubt you will soon find out that it is the RF Frequency field, which betrays itself as a mixed numeric
field with the "units" NoL, NoU and MHz. NoL and NoU have to do with duplex operation of a radio set
(communication in both directions at the same time). The abbreviation NoL indicates a channe! in the
Lower band and NoU one in the Upper band. So you can enter a channel spacing on the 4031 and then
(in any basic mask) work with channel numbers instead of frequency values. Further details of this (see
"Training with DUPLEX Mask") are unimportant at the moment.

Now you know all the different entry fields of the 4031 and all the controls of the entry field, so you are
well on the way to using the 4031 for your first tests.
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Softkeys of RX mask

To restore the STABILOCK 4031 to a defined initial status, it is best if you now start it up again with
<QOFF> + <CLEAR > and call up the RX mask with <START>. When you change from the status
mask to the RX mask, you can see very casily how the softkeys are assigned different functions.
Reminder: the brightened up fields at the bottom edge of the screen show the functions of the softkeys
that are momentarily offered. This means that an offered function does not become effective until you
tap the softkey associated with it. This seemingly banal rule of operation is very important for proper use
of the 4031. Ard an example will show why this is so:

Softkey 81
If you tap softkey S1 several times, the function associated with it will change from RF DIR to RF and

back again. At the same time the display in the numeric field Leve/ changes between, for example, 10 pV
and 700 wV. Reason: with S1 you couple in the RF ficld (front panel) either the RF DIRECT socket or
the RF socket to the RF input/output stage of the 4031. A 20-dB attenuator in the signal path to the RF
socket causes the jump in level that you have observed in the Level field.

When the RF DIRECT socket is coupled, this is underscored by a LED allocated to the socket.
However, softkey S1 does not preseat the function RF DIR, but RF instead. This is not a contradiction,
because the rule of operation says: ...an offered function does not become effective until you tap the
softkey associated with it. So if this is not done, the alternative function remains activated: and the
alternative function to RF is RF DIRECT.

Softkey S2

EMF CONT is the default function assigned to softkey S2. If you call this function up with < EMF
CONT >, the hidden numeric field CONT (default 0 dB) will appear next to the Level field and at the
same time the function of softkey S2 is renamed CONT OFF. A value can now be entered in the numeric
field CONT (max.: 20). After confirmation of the entry with <ENTER > the level of the signal generator
- starting from the level that is momentarily set - is reduced by the CONT value. What is special about
this level reduction is that interruptions, as normally occur in mechanical setting of the attenuator set
(chain of precision attenuator pads), are excluded. And that is just what is important when measuring the
response of the squelch in a receiver. < CONT OFF > cancels the CONT function and the level takes on
its original value. If amplitade modulation is selected (mask header: RX AM), the CONT field cannot be

displayed.

The Level field does not react to the level reduction by the CONT field. The actual output level of the
signal generator is the sum of the values in the fields Leve! and CONT, eg -60 dBm + -15dBm = -75
dBm. If the value in the CONT field is altered with the handwheel, this will produce continuous
variation of level. :
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Softkey 53

The 4031 indicates the momentary output level of the signal generator either as an EMF value or as the
terminal voltage into 50 Q (default setting). A glance at the aumeric field Leve! will show you quite
unmistakeably that the defauit setting is still valid. The alternative display is Level/EMF. If you now try
to call up the EMF function with < EMF> however, the 4031 will only react with a warning signal.
Reason: the momentary level value is in dBm units. And these units only apply with reference to a
defined load impedance (here 50 ©). The EMF bas no relation to the load impedance, so it car never be
in dBm units. If you choose one of the other units (eg kV) for the numeric field Level, <EMF> will
produce display of the EMF value. * < UNIT/SCROLL > will then no longer offer dBm as the units until
the function 500 is called up again with <S3>,

Softkey S4

If you call up the SPECIAL function with $4, you are taken to a submask in which the softkeys are
assigned new functions. <SENS>, <BANDW >, <AF RESP> and <SQUELCH > produce entry fields
for setting individual test parameters. <RUN> starts a measurement with the set parameters,
<RETURN > takes you back to the basic mask.

The SPECIAL functions automatically execute complete measuring sequences. All necessary settings on
the 4031 are produced under programmed control - allowing for the individual test parameters. After
just a few seconds you can then read the result of the measurement on the screen. In the testing of
receivers the "Specials” perform the following measurements:

SENS Measurement of input sensitivity

BANDW. . Measurement of IF bandwidth and centre-frequency offset
AF RESP, Measurement of AF response

SQUELCH Measurement of squelch characteristic

First take a look at the individual entry fields for setting the special test parameters. Just tap alternately

the softkeys S1 through S4. <HELP > will then reveal the new eatry fields in the bottom half of the RX
mask and * < UNIT/SCROLL > clarifies whether they are pure or mixed numeric fields or scroll fields.

Then call up the basic RX mask again with <RETURN >, Practical information about working with the
SPECIAL functions is given in chapters 4 and 12.

Softkey S§6

The analog indicatior of 2 measured value preseats the advantage, compared to a sumeric digital
display, that you can immediately recognize any trend in the way a measured value changes. For this
reason the 4031 shows important measured quantities not only numerically but also on simulated analog
meters. The 4031 displays as many as three such analog meters in the bottom half of each basic mask.
Now try to produce a full-format display of one of these meters with <ZOOM >, First you are taken to
the new softkey functions POWER, MOD and RMS. These are the brief designations of the three meters

that you can zoom, ie produce a magnified display of.
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If you call up one of these functions, the 4031 will present the appropriate meter in large format, and the
softkeys again assume different functions with which you can influence what the meter displays. But do
not try this yet, call up the basic RX mask again with <RETURN >. The lesson "'I‘rammgmthAnalog
Instruments” goes into the details of this later on.
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Training with TX Mask

Objectives

¢ Familiarization with TX mask

* "Switching” between RX and TX masks
¢ Performing frequency measurements

» Familiarization with influence of squelch
» Initial contact with "TX Specials"

Callup of TX mask

Start up the 4031 anew with <QFF> + <CLEAR > and - as soon as the status mask appears - press the
TX key on the RF field. Now you have called up the TX mask (with its default settings). From this point
on you can change between the RX mask and the TX mask at any time simply by striking the RX or TX
key on the RF field.

When you change between the basic masks RX, TX and DUPLEX (option), the 4031 stores important
entered values and device settings before each such change. When a mask is called up again therefore,
the Communication Test Set always takes on the same operating status that was current before the same
mask was exited from. '

Indication of operating status
The LEDs on the front pancl signal the default settings of the 4031 for transmitter measurements:

X (red) TX mode selected (transmitter measurement)

VOLT (yellow) RMS voltmeter activated

VOLTM  (yellow) VOLTM socket is input of voltmeter

GEN A (red) Modulation generator GEN A is activated in TX mode; signal is on
MOD GEN socket (see lines on front panel)

Open up the basic TX mask foldout in chapter 12. The differences between the illustration and the TX
mask that is now visible on the screen again stem from the fact that this illustration too shows an
advanced operating status (this time in transmitter measurement).
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Entry fields of TX mask

<HELP > shows that, as usual, you can access three entry fields in the TX mask:

RF Frequency This mixed numeric field determines the receive frequency to which the
internal test receiver is tuned. * < UNIT/SCROLL > produces here too a
change between MHz, NoU and NoL.

AF GEN A This pure numeric field is again decisive for the frequency of the modulation

signal (GEN A). The signal of the generator is now output on the MOD
GEN socket; it modulates the carrier signal of the device under test.

Lev. Your entry in this mixed numeric field determines the level of the modulation
signal (GEN A}. * <UNIT/SCROLL > permits, before transfer of the level
value with < ENTER >, selection between mV, V or dBm. After transfer of
the value (field closed) * < UNIT/SCROLL > can be used to select the type
of demodulation (TX FM, TX ¢M or TX AM).

Just like in the RX mask, the opened RF Frequency field can be assigned the hidden STEP numeric feld.
The operating rules are the same,

Offset field of TX mask

In contrast to the RX mask, the Offset field of the TX mask is not an entry field but a display field. What
it displays is the frequency offset of the applied signal (RF or RF DIRECT socket) referred to the
frequency to which the internal test receiver is tuned (RF Frequency ficld). The offset field indicates
frequency offsets up to about x 100 kHz with the accuracy stated in the data sheet. If there is no input
signal, as is the case at the moment, the display field will only show dashes (----).

The following applies to each mask: if a display ficld or a simulated analog meter indicates just dashes
instead of a measured value, then either the test signal is missing or its level is too small for correct
measurement. The display > > > > > > on the other hand means that the measurement range is
exceeded.

If the RF DIRECT socket is coupled, the test receiver of the 4031 is very sensitive. When the RF
DIRECT socket is open-circuit therefore, completely random values may be indicated, eg in the offset
field.
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RF frequency measurement

The offset field is not the only display ficld of the TX mask: the numeric field RF Frequency may also
become a display field and show the frequeacy of the RF signal applied to the RF socket (see data sheet
for specifications of RF frequency counter). The RF frequency counter is called up with < COUNT>. If
COUNT is selected, you can access the remaining entry fields of the TX mask in the usual manner, The
alternative function to COUNT is OFFSET: this takes you back to the measurement of offset.

As long as COUNT is activated, the test receiver of the 4031 is automatically retuned to the measured
frequency. When the frequency counter is switched off with < OFFSET> therefore, the frequency last
measured is taken into the numeric field RF Freguency. In this way you can tune the test receiver
precisely to the frequency of an (unknown) RF input signal. The offset field may afterwards still show a
residual offset of up to =40 Hz. This residual offset is a result of the different resolution of the frequency
counter compared to the format for frequency entry in the RF Frequency field.

The risk of the frequency counter indicating the frequency of an harmonic instead of the frequency of the
fundamental is very slight. There is only danger of an erroneous measurement of this kind if three
boundary conditions are simultaneously fulfilled:

1) the input signal contains a lot of harmonics;

2) the frequency of the input signal is an even-numbered fraction of the tuned frequency of the
test receiver;

3) the boundary condition described under 2) does not occur until after the COUNT function is
called up.

Any doubt about the correctness of a frequency measurement can thus be eliminated with
<OFFSET> + <COUNT>. The brief switching off of the frequency counter means that the third
boundary condition for an erroneous measurement is no Jonger fulfilled when the measurement is

repeated.

Internal squelch

If you have selected the RF socket, an internal squelch is active when the TX FM or TX ®M mask
(frequency and phase modulation) is called up. The squelch blocks the input signal if it goes below a
level of about -40 dBm (2.23 mV). The risk of erroneous measurements is thus eliminated and
bothersome acoustics are suppressed. This squelch is not effective in TX AM measurements, and it is
always cut out when you use the RF DIRECT socket.




Softkeys of TX mask

You are already acquainted with the softkeys RF DIR and ZOOM because both have the same effect as
in the RX mask. And the function of the COUNT softkey (S2) has just been dealt with under "RF
frequency measurement”,

Softkey S3 ' :
Function PEAXHOLD refers to the DEMOD pointer meter (indicates the modulation deviation or
depth of an RF input signal). <PEAKHOLD > causes the largest value measured to be stored. There are

more details of this in the lesson "Training with Analog Instruments”.

Softkey S4
<SPECIAL > takes you, just as in the RX mask, to a submask with new softkey functions. Two of these
functions again enable complete measuring sequences to be executed under program control:

SENS Measurement of modulation sensitivity
AF RESP Measurement of modulation frequency response

<SEL.PWR > produces the display of an analog meter of the same name in the submask, This
instrument shows in analog and numeric form the result of a selective, low-power RF measurement.
SEL.PWR has the alternative function VSWR, which displays the voltage standing-wave ratio.

<DC-CAL. > produces DC zero adjustment of the FM demodulator in the 4031. This adjustment is
necessary if the zero of the demodulated signal is of importance. A shift in the 2zero means, in the
transmission of data teiegrams by an NRZ method (C Net radiotelephones) for example, that the data
bits 1 and 0 can no longer be clearly distinguished.

Softkey S5

< +20 dB> increases the levet of modulation generator GEN A by a factor of 0. <-20dB > (alternative
function) reduces the level again to its original value. The level indicated in the Lev. entry field follows
both jumps in level. The + 20 4B function simplifies the checking of deviation limiting in transmitter

tests,
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Training with Analog instruments

Objectives

* Specifying display of individual instruments
+ Feeding instruments with test signais
¢ "Zooming” instruments and selecting measurement ranges

In the top half of each basic mask you primarily make gettings on the instrumentation of the 4031. The
bottom half of a basic mask on the other hand is reserved for the presentation of the measured results.
Here the 4031 - depending on the basic mask that is selected - can display as many as three different
measured values simultaneously on simulated pointer meters. The following table shows for what
measured values you can produce a quasianalog indication (in brackets: instrument designations):

RX mask TX mask DUPLEX mask
AFlevel..........(RMS/B1) AF el .mrneercrrne (RMS/ABT) PN 3 0 S (RMS/dBr)
Distortion....c.cmm.. (DIST Distortion ... (DIST) ‘ Distortion...e.crew. (DIST)
Modulation ..weam..(MOD) Modulation ...........(DEMOD) Modulation \...........(DEMOD)
SINAD....covcrmsirsr (SINAD) RF POWET .covcrerree e (PWR) RF POWET ..ovverrrssrseen (PWR)

RF POWEr ...oeereerree (PWR) Offset eccrvomcrrrsnem (OFFSET) Offset......c..cerrmmeenre (OFFSET)
: SINAD ratio.......... -(SINAD) .

You yourself determine for the most part what instruments are displayed in a mask. Note: each
instrument displayed is immediately operative and does not have to be "switched on" first.

instruments of RX mask
The RX mask can display three instruments, but after startup with <QFF> + <CLEAR> + <RX>
only the RMS instrument (dBr is an alternative designation) is shown initially (default).

RMS/dBr instrument
The RMS meter is one of the AF instruments of the 4031. It indicates the voltage (RMS value) of the
momentary AF test signal (sce data sheet for specifications of voltmeter). The measured value is

presented simuitaneously in quasianalog and numeric form by the meter; it also indicates the frequency
of the test signal.
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In the AF field (front panel) of the 4031 you can determine with the three keys VOLTM, DEMOD and
RX MOD/MOD GEN what AF test signal goes to the AF meters RMS/dBr, DIST and SINAD, These
interlocked keys are assigned LEDs that show which of the three signals is being measured at any time:

VOLTM (default setting) selects - independently of the basic mask (RX, TX or
DUPLEX) - the signal that is fed in on the socket of the same name in the
AF field. Normally the VOLTM socket will be connected to the AF output of
a receiver, :
DEMOD selects the internally demodulated signal that - in transmitter testing - results
' from a modulated carrier signal fed in on the RF or RF DIRECT socket (RF
field). So DEMOD cannot be activated in receiver testing (RX mask).
RXMOD/MOD GEN  selects the modulation signal of the activated modulation-signal source(s)
(GEN A and EXT plus optionally GEN B),

Tap the RX MOD/MOD GEN key. If an uncomfortably loud 1-kHz signal then sounds, turn the control
in the AF ficld of the front panel to the left. The RMS meter will then show the AF level (approx.

335 mV) plus the frequency (1.000 kHz) of modulation generator GEN A an. Now why are precisely
these values displayed?

If you remember, the activation of GEN A is a default setting that is made when the 4031 is started up
with <OFF> + <CLEAR> + <RX>.And, because the RX mask with its default values is currently
active, the internal modulator must be fed with this 335 mV (RMS) so that the 150-MHz carrier

(RF Frequency field) is modulated with a deviation of 2.4 kHz (Mod. ficld). This means that any
alteration of the frequency deviation will also alter the level of modulation generator GEN A.

Try this out for yourself. Alter the frequency deviation (best with the handwheel) in the Mod. entry field
or the modulation frequency in the AF GEN 4 entry field: the RMS meter will respond to this
immediately. And it is the same if you operate the GEN A key in the generator field of the front panel,
thus switching off modulation generator GEN A (LED extinguishes). Operating < GEN A > again
switches the generator back on.

I more than one modulation generator is activated (superimposed modulation), the RMS voltmeter
will show the RMS value of the sum signal.
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Level measurement with reference value

The RMS/dBr meter can declare the displayed level to be the reference value and display changes in
level in dB referred to this value (relative level measurement). I.nth:sway you can very quickly determine
the -3-dB point in a level measurement for instance.

You can declare a displayed level as the reference value simply by striking the dB REL/VOLT key in the
AF field (the request for operation according to the agreed notation is <dB REL > ). This causes the
associated LED to illuminate and the RMS meter is renamed "dB:". The meter then automatically sets
the 0-dB point at about 75 % of the scale length and also displays in numeric form the relative level value
plus the frequency of the test signal. Any change in level of the test signal compared to the reference
value can now be read off in dB. Try it yourself by declaring modulation generator GEN A to be the
signal source with <RX MOD/MOD GEN >, switching to relative level measurement with <dB REL >
and then again altering the level of the modulation generator indirectly by way of the frequency deviation
(Mod. entry field ). In condeased form, according to the agreed notation, this relatively complex

operation is thus as follows:
1. <RX MOD/MOD GEN> GEN A becomes test-signal source.
2. <dB REL> Switch RMS voltmeter to dBr.
3. <AM M > Mod. field becomes active field and GEN A is switched on.
4. <value> Alter frequency deviation in Mod. field, eg by turning
handwheel (then no confirmation necessary with < ENTER ).

If you alter the frequency deviation by a considerable amount, you can clearly observe on the dBr meter
the automatic range switching of the quasianalog result display. All analog instruments of the 4031 have
this automatic range switching as a default setting,

<VOLT> changes the name of the dBr meter back to "RMS", the reference level of the dBr
measurement being deleted. This means that if you call up the dBr meter again with <dB REL >, the
level last shown by the RMS meter will be the new reference value.

Instrument zooming

The 4031 offers expanded display of the simulated analog meters especially for on-the-job servicing. This
can be particularly useful if the Communication Test Set cannot be set down right next to the device
under test because there is not enough space. The full-format display of the meter that is required at any
time can be read quite accurately from some distance away.
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In training with the RX mask it was already mentioned that the magnification of a meter is initiated with
<ZOOM > . Before you start to zoom, make sure that the initial situation is as follows: modulation
generator GEN A is the signal source; the RMS voltmeter indicates approx. 33smV___ (corresponding to
2.4 kHz frequency deviation). <ZOOM > then takes you to the new softkey functions POWER, MOD
and RMS (or dBr if the dBr meter is called up). <RETURN > is for returning to the softkey functions of
the basic RX mask.

With <POWER>, <MOD > or <RMS> you can now display the appropriate meter in full format on
the screen. But first simply strike <RMS >.

Defining measurement range

The RMS meter now occupies almost the whole screen and the softkeys are assigned the new functions
RANGE and AUTO. <RETURN >, as usual, takes you back to the basic mask.

First to the field in the bottom right corner of the zoom display: this is the entry field that was last active
in the basic RX mask. The zoom display adopts this field, which still permits entries, eg altering values
with the handwheel. In this way it is possible to observe the effect of any change of parameter on the full-
format pointer meter.

If you row call up the AUTO function (automatic selection of measurement range) with <4UT0 >, you
will not notice any reaction. For good reason, because the AUTO function is the default and therefore
already active. The purpose of this is to make the pointer of the meter always show the value that is
actually measured, ic the pointer never gets stuck at the ends of the scale. Sometimes it is best not to
have automatic range switching however. For example, when the rated value for an adjustment is better
in the middle of the scale. The 4031 satisfies this requirement with the softkey function RANGE.

As soon as you call up the RANGE function with < RANGE >, the two npumeric fields Center (mixed
numeric ficld} and Range + /- (pure numeric field) appear in the top part of the meter. You can access
both fields as usual with the cursor keys.

The value in the Center entry field tells the RMS meter at what level the pointer is at centre scale. After
entry of the numeric value the units ¥ or m}’ can be selected with * < UNIT/SCROLL >. To start with,
enter a value in the CENTER field that is 10 mV larger than the level momentarily displayed in numeric
form (entered value approx. 345 mV). Then confirm this entry with <ENTER >. The pointer of the
meter will immediately go to the lefthand stop. Reason: in the Range + /- field there is still the default
value 1.00. This means that the RMS meter momentarily has a measurement range of 345 mV +1.00 mV
(lefthand stop 344 mV, righthand stop 346 mV). So open the Range + /- field to match the measurement
range to the momentary level of approx. 335 mV. <20> + <ENTER >, for example, would be the entry
to expand the measurement range to 325 through 365 mV. The RANGE function thus offers you the
possibility of adapting the resolution of a meter to your requirements at any time.

If you return to the basic mask with < RETURN > on the other hand, the automatic range switching
becomes compulsory again. The defined measurement range is maintained for the large-format display.
You can easily check this by zooming the RMS meter again. Nor is the measurement range deleted if
you subsequently call up the AUTO function, becanse < RANGE > always restores the old status. The
values can only be deleted by sclecting a new measurement range.
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Each analog instrument of the 4031 can be shown on the screen in full format (see also zoom foldout).
The large-format presentation can always be linked with a measurement range of your choice.
Exception: the OFFSET meter (TX or DUPLEX mask) only offers automatic range switching.

DIST instrument

The DIST (distortion) meter is displayed in the RX mask in addition to the RMS meter as soon as you
strike the DIST key in the AF field of the front panel (the associated LED illuminates, the VOLT LED
extinguishes). The distortion that is then indicated in analog and numeric form must be clearly below 1
% beeause the meter is showing the distortion of the signal from modulation geacrator GEN A
(according to the data sheet < 1 %). You have already selected this generator as the signal source for
the RMS meter. That means:

The current AF signal source simultaneously feeds all AF instruments displayed by a basic mask. So you
always have - in the RX mask in particular - the major parameters of an AF signal within view.
Regardiess of the basic mask the AF instruments have the designations "RMS/dBr", "DIST" and
"SINAD",

The DIST meter measures the distortion (see data sheet for specifications of distortion meter) referred
to a notch frequency of 1 kHz. For this reason the momentary measurement is correct because,
according to the frequency display on the RMS meter, the signal of the modulation generator
(fundamental) is exactly 1 kHz (defined in the AF GEN A field). Furthermore, the level of
approximately 335 mV is clearly above the minimum called for in the data sheet. Measurement of the
distortion is possible at other notch frequencies with the OPTION CARD (fitted with a variable notch
filter).
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After <ZOOM > the softkeys change to POWER, MOD and DIST and do not show the former functions
POWER, MOD and RMS. 1t is obvious that <DJST> enlarges the meter DIST to full screen size and
<RANGE > defines the measuring range. So far 50 good - but how can we now zoom the RMS meter
having no softkey function RMS available? No probiem, because the VOLT key will do the job. In the
basic mask the former softkey functions are available after < VOLT> + <Z0O0OM >, However, you do
not necessarily need to return to the basic mask. If, for instance, you choose the 200med display of the
DIST meter, < VOLT > will then directly zoom in the RMS meter, This direct access requires the
following condition:

* Ome of the meters dBr, RMS, DIST, or SINAD has to be zoomed in, if another meter needs to be
displayed in zoomed mode using the corresponding keys of the AF section (front panel).

SINAD instroment

You have now found out the level, the frequency and the distortion of the "test signal” produced by
geaerator GEN A. If you next call up <SINAD > (BEAT/SINAD key), the 4031 will also present the
SINAD ratio of the test signal. The SINAD (Signal Noise and Distortion) ratio is related to the S/N
(Signal to Noise) ratic but makes special allowance for the distortion of the test signal,

<SINAD > causes the associated green LED to illuminate because the measurement is only necessary in
the RX or DUPLEX mode (the alternative function BEAT can only be called up in the TX mode). At
the same time the yellow LED associated with DIST extinguishes and the DIST meter is replaced on the
screen by the SINAD meter, The RMS meter is not affected in any way by this change.

You can observe the effect of the distortion on this measurement by gradually altering the AF frequency
(AF GEN A field), which again is best done with the handwheel This seems to increase the distortion
because the notch frequency of the now hidden but active distortion meter remains fixed at 1 kHz. You
can check the increase in distortion in between by switching off the SINAD meter and switching on the
DIST meter with <DIST >. Of course the SINAD meter can also be zoomed in the usual way and a
measurement range can be defined with <RANGE >,

The RMS resp. the dBr meter is always displayed in the basic RX mask. As second AF meter you may
cither choose the DIST gr SINAD meter. Other possible combinations are explained for each basic
mask on corresponding fold outs contained in chapter 12.
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MOD instrument

The MOD meter shows the modulation depth or deviation of the generator signal depending on the
selected modulation (AM, FM, ®M). The numeric display indicates the positive and negative peaks, the
analog display shows the amounts of these values. If the modulation is exactly balanced therefore, only
one pointer will be seen on the MOD meter. Unbalanced modulation produces a two-pointer display.

The sources of the modulation signals are the modulation generators GEN A, GEN B (option) or an
external modulation generator (EXT). These three sources can also feed the internal modulator
simulitaneously (superimposed modulation). The MOD meter then shows the resulting modulation

Up to now the MOD meter has been rare in the RX mask, simply offering the softkey function < MOD >
every time you called up <ZOO0M >. But now zoom the MOD meter. In large format you will see the
value of the momentary peak deviation (about 2.4 kHz). Actually this is superfluous because this
deviation is held as a setting value anyway in the Mod. entry field of the RX mask. And that is why the
RX mask only shows the MOD meter when following condition applies:

+ When the input for an external modulation signal (EXT MOD socket) is activated with < EXT >
(generator field) and therefore the indicated peak value no longer necessarily corresponds to the set
value.

Try it by striking the EXT key. The associated LED will illuminate green and the MOD meter will move
into place. But secing as there is no external modulation generator connected, the meter will still show
2.4 kHz deviation because of the internal modulation generator GEN A.

In receiver measurements (RX mask) you can call up the MOD meter quite independently of the
selected AF signal source, ie also when the signal fed in on the VOLTM socket is relevaat for the AF
meters, In this way it is possible to examine the AF output signal of a radio set together with the -
likewise displayed - modulation of the generator signal.

<EXT > has - no doubt you have noticed it - caused the new entry field EXT to appear in the top half of
the RX mask (check with <HELP > ). This is a scroll field with the scroll variables DC coupled and AC
coupled. So by selecting a scroll variable you can specify whether the external modulation signal to the
modulator is DC coupled or AC coupied. In the TX mode the EXT MOD socket is always AC coupled,
so the EXT field in this mask is a display field.

The two-pointer display (unbalanced modulation deviation) can be produced - despite the very slight
unbalance of the internal modulator - by showing the MOD meter in full format and selecting very fine
resolution with <RANGE > (suggested entries: Center 2.4 XHz, Range 0.10).
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PWR instrument

The PWR instrument is an RF power meter (see data sheet for specifications; maximum permissible
power: see Chapter 1, "Preparations for Startup*). What is displayed is the average value (in case of AM:
peak value) of the power applied to the RF socket (RF ficld). The meter measures broadband, ie it is
independent of the entry in the RF Freguency field. The measuring head of the PWR meter directly
follows the RF socket; so it does not detect any signals that are applied to the RF DIRECT socket. For
the same reason the PWR meter still receives the test signal if a switch is made with softkey S1 to the RF
DIRECT socket but the test signal is applied to the RF socket.

Normally no measurement of RF power is necessary in receiver testing (RX mask). But the 4031 can
switch automatically from receiver to transmitter test and vice versa (AUTO SIMPLEX mode). This is
governed by the RF input power on socket RF: if it exceeds approx. 30 mW the 4031 will switch
automaticaily from the RX mask to the TX mask (transmitter measurement). Then, as soon as the input
power falls below 20 mW, the RX mask is called up again without any further ado. So the radio set itself
can switch the 4031 to the operating mode that is called for. You will find out more about this later on.

For checking the switching thresholds, the 4031 also shows the RF input power in the RX mode. But
since this value is very rarely called for in receiver measurements, you can only zoom the PWR meter
and not produce it in the basic RX mask,

When you are specifying a measurement range in the large-format display of the PWR meter, call up
the required units with * < UNIT/SCROLL > in the Center entry field.

Weigbting with CCITT filter

The CCITT P53-A filter is responsible for psophometric weighting of an AF signal, ie it allows for the
response of human hearing to different frequencies. The ear is considerably more sensitive to signals in
the range about 1 kHz, for example, than to signals of say 100 Hz or 10 kHz. The CCITT filter takes this
into consideration by attenuating AF signal components of lower and higher frequency with its precisely
defined filter curve. Interfering signals that fall within the ranges of attenuation are thus less marked
than in an unweighted measurement. A number of measurement specifications, like those for weighted
signal/noise ratio, expressly call for a weighted measurement.

0
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In receiver testing you can, if you wish, perform weighted measurements of level, SINAD and distortion.
All you have to do is to tap the CCITT key in the AF field of the front panel. The yellow LED will then
illuminate; the label FLT is added to the meter designations "RMS" or "dBr", "SINAD" and "DIST" to
avoid any confusion with unweighted measurement. Tapping the CCITT key once more cuts the filter

out of the signal path.

Congratulations. You are now working so well with the analog instruments of the RX mask that the
remainder of this lesson is a mere trifie.
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instruments of TX mask

Start up the 4031 anew with <QFF> + <CLEAR > and call up the TX mask with <TX >. This presents
you with the new DEMOD meter in addition to the familiar RMS/dBr and PWR meters. The ZOOM
function is again assigned to softkey $6. This is reassuring, as is the fact that the keys of the AF and
generator fields on the front panel remain virtually unaltered in what they do. There are just two
differences from the RX mask:

<DEMOD > additionally selects the transmitter signal demodulated in the 4031 as a test signal for the
RMS/dBr and DIST meters. The DEMOD meter, on the other hand, is always fed with the
demodulated transmitter signal, independently of the signal source that is selected.

Oanly the BEAT function can now be called up with the BEAT/SINAD key. < BEAT > makes it possible
to monitor the beat that results from heterodyning the applied transmitter signal with the signal of the
generator. If the function is not called up, the test signal switched through to the AF instruments can be
monitored on the londspeaker, <BEAT > does not produce the display of a meter on the screen.

RMS/dBr instrument

In the TX mask the RMS/dBr meter retains all the functions described before, including that of
weighted measurement (CCITT). If you strike the RX MOD/MOD GEN key for example, the RMS
meter will indicate about 20 mV__ . Reason: in the TX mask too, modulation generator GEN A is
active by default (the red LED is now illuminated) and with < RX MOD/MOD GEN> you have made
it the current signal source. The level of 20 mV is again a default value, defined in the mixed numeric
field Lev. of the TX mask. You can alter the value as usual and observe the reaction on the meter.
Whereas before, in the RX mask, you only altered the level indirectly by way of the frequency deviation,
you can now do it directly.

DIST instrument
The DIST meter removes the RMS meter following < DIST> and measures as before the distortion of

the AF signal source that is momentarily active (VOLTM, DEMOD or MOD GEN), <CCITT >
permits weighted measurement.
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DEMOD instrument

On this meter you can read the modulation depth or deviation of the applied transmitter signal (peak
values), similarly to the case before with the MOD meter. Speciality: softkey S3 determines for
frequency- and phase-modulated signals whether the largest peak deviation that is measured is held on
the display (PE4AXKHOLD function) or the meter always presents the momentary value that is measured
(NORM function). For amplitude-modulated signals there is a small restriction with PE4AXHOLD:
modulation peaks that come in the pause between two samplings by the DEMOD mmeter are not
detected.

For PEAKHOLD the same applies as before: the offered softkey function does not become effective
until you strike the softkey. If you can read PEAKHOLD for instance, then NORM is momentarily
selected.

The PEAKHOLD function should be called up if modulated signals only appear briefly, as with the tone
sequences in selective calling for instance. You can then read the peak deviation on the DEMOD meter
even though the modulation has long disappeared.

PWR instrument

The PWR meter has the same function as described before. It only appears on the screen if the RF
socket is chosen as the input.

OFFSET instrument

If the frequency of the applied transmit signal deviates from its rating, this results in a frequency offset
(difference between rated and actual values). The 4031 indicates the frequency offset numerically in the
Offset display field. If the frequency offset is to be set to zero in the course of adjustment, you can also
call up the OFFSET meter with <ZOOM> + <OFFSET>: this shows the offset additionally in
quasianalog form, the zero point being in the centre of the scale.

So far s0 good. You now know virtually all analog instruments of the 4031 and should manage fine with
the concrete instructions for measurements in chapter 4. But the subject of analog instruments is by no
means finally wrapped up, because you are not yet acquainted with the special mask GENERAL
PARAMETERS. But that will soon be taken care of by the lesson *Training with Parameter Mask”.
Then you will also be able to call up the AF POWER meter.
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Training with DUPLEX Mask

Objectives

¢ Callup of DUPLEX mask

e Callup of AUTQO SIMPLEX mode

¢ Familiarization with DUPLEX mode

» Operating rules for entering channel aumbers

You can only call up the DUPLEX mask (basic DUPLEX mask foldout) if your 4031 is fitted with the
optional DUPLEX FM/PhM demodulator. If your set does not have this, you should still take the
trouble to work through this lesson. The callup of the AUTO SIMPLEX mode is not specific to the
DUFPLEX option. And the operating rules for entering channel numbers apply - in very much simplified
form - to the RX and TX masks as well.

Main feature of DUPLEX mode

Up to now you have only got to know the simplex mode of the 4031. This means that you could call up
manually either the RX mask for receiver testing or the TX mask for transmitter testing. These permit
all measurements to be made on radio sets that alternately transmit and receive on one and the same
channel] (simplex communication). ‘

Duplex radio sets transmit and receive on different channels simultaneously (Guplex communication),
This means that the 4031 must also be able to transmit and receive simultancously. You seiect this
operating mode of the Communication Test Set by calling up the DUPLEX mask, The mask is to a
certain extent composed of the major parts of the RX and TX masks and consequently there are hardly
any new operating rules.

Callup of DUPLEX mask

Produce a defined starting situation again with < OFF> + < CLEAR > and, when the status mask
appears, briefly strike the key located between the RX and TX keys. This calls up the DUPLEX mask
with the dual designation RX FM and 7X FM in the mask header. The yellow (upper) LED "DUPLEX"
in the RF field illuminates to show you have the DUPLEX mask.
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Now you can call up one of the other two basic masks with < TX> or <RX > as usual. And the
DUPLEX mask can simply be called up from the RX or TX mask by just striking the key in the middle
ozce. But if the DUPLEX mask has aiready been called up when you strike the middle key, this will put
the 4031 (after a brief pause) into the AUTO SIMPLEX mode (automatic switching between the RX
and TX masks). This mode is signalled in the RF field by simultancous illumination of the lower yellow
LED and the RX LED.

Striking the middle key scveral times calls up the modes DUPLEX, AUTO SIMPLEX, SIMPLEX one
after the other. In the AUTO SIMPLEX mode the lower of the two yellow LEDs in the RF field wilt
illuminate together with the RX or TX LED.

AUTO SIMPLEX mode

The AUTO SIMPLEX mode was bricfly mentioned earlier or in conjunction with the PWR meter: what
triggers the automatic switchover between the RX and TX masks is the RF input power on the RF
socket. If it exceeds about 30 mW, the 4031 switches automatically from receiver to transmitter testing, If
you now select AUTO SIMPLEX, the 4031 will automatically present the RX mask as long as the
appropriate input signal does not appear on the RF input. Even an attempt to call up the TX mask
manually with <TX > will only produce the TX mask briefly before the 4031 returns to the RX mask.

The AUTO SIMPLEX mode of the 4031 is more convenient, compared to the SIMPLEX mode, because
you can change the Communication Test Set to the mode you require quite simply with the push-to-talk
button of the radio set. Beforehand, the required settings have to be entered in the RX and TX masks in
SIMPLEX mode and the meters you need have to be called up.

Details of DUPLEX mode

Duplex communication between radio sets (usually a base station and a mobile station) requires that the
use of a frequeacy pair f; and‘:'zbeagreedbetweenthetwosets.lfthebasestaﬁon transmits on f, for
example, the mobile must receive on the same frequency and itself transmit on f,, thus making el'3 é:e
receive frequeacy for the base station. The interval between the two frequencies is what is call e
duplex spacing.

Ifthc.radiosetswmkomsemalchmnds,awholebunchofflﬁzﬁequmcypairsisneeded and cach
frequency pair must maintain the duplex spacing. This results in what is called a lower band and an
upper band: in the lower band you find all f; frequencies separated by the channel spacing, and in the
upper band all £, frequencies. The upper band is always higher in frequency.
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Before measurements are made on duplex radio sets, the following questions have to be clarified:

* What is the channel spacing?

» What is the duplex spacing?

» What assignment is there between channe] number and
frequency (eg C1 — > 150 MHz2)?

* Does the frequency increase with a growing number of

¢ channels (normally the case) or does it decrease?

= Does the device under test receive in the lower band
or the upper band?

According to the default settings of the DUPLEX mask, the 4031 outputs a 150-MHz signal on the RF
socket with a level of -60.0 dBm into 50  (RX part of mask). The carrier is frequency-modulated with
1 kHz, the frequency deviation is 2.4 kHz. The test receiver is also operative and set to a receive
frequency of 150 MHz (TX part of mask).

In the bottom part of the DUPLEX mask all analog instruments of the RX and TX masks can be called
up. The meanings of the two offset fields have remained the same, as have those of the softkeys. So you
can apply all previous operating rules to the DUPLEX mask as well. New are some extra rules for
switching on the modulation generators and rules for working with channel numbers.

RX/TX operation of mogdulation generators

For the generators GEN A and GEN B (option) as well as the external modulation-signal source (EXT)
the DUPLEX mask offers selection of the signal path, as already described for the RX mask: repeated
striking of the keys GEN A, B/SAT or EXT means that the particular modulation signal takes the RX or
TX signal path (green or red LED illumirated). In contrast to the RX mask the RX/TX switchover is
now also enabled for the external modulation-signal source. In this way it is possible, for instance, to feed
the 4031 signal generator with two superimposed modulation signals (normal test modulation +
subaudio signal) and at the same time to modulate the carrier of the radio set with the third modulation

signal,
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Juggling with channel numbers
The questions about the duplex parameters at the beginning will be answered provisionally as follows:

» Channel spacing: 20 kHz

* Duplex spacing: 10 MHz

» C1 —> 150 MHz (in 4031)

» Frequency increases with channel number
¢ Radio set receives in lower band

You are now ready to fill in the DUPLEX mask. Declare the entry field of the transmit frequency (RX
part) to be the current field and strike the UNTT/SCROLL key once. The 4031 then replaces the display
150.0000 MHz by 1 NoL. Now you can no longer eater a frequency, only a channel number instead. The
frequency entry field in the RX part has become the eatry field for the Jower-band receive channe] of the
radio set, recognizable by the abbreviation NoL. The I display is simply a proposal on the part of the
4031 to set the signal generator to channel 1 in the lower band.

Accept this proposal for the time being with <ENTER >. In the TX part of the mask the entry field for
the upper-band transmit channcl of the radio set responds to this without any delay, ie the display
changes from -——~NoU to 1 NoU. This means that the test receiver of the 4031 is now tuned to channel 1
in the upper band. Strike the UNIT/SCROLL key twice to check. The frequency entry fields will
promptly show the values 150 MHz and 160 MHz, which is exactly what is specified. The Communication
Test Set is thus set ready for duplex measurement with the given parameters; it works on channel 1.

If you do not wish to accept the proposal of 1 NoL, because you want to examine the radio set on
channe] 12 for instance, it is sufficient to enter <12> + <ENTER > in the NoL field (RX). The 4031
then transmits on 150.2200 MHz and receives on 160,200 MHz. Both values result from the agreed
channel spacing of 20 kHz and the agreed assignment C1 - > 150 MHz. You will find out how to make
these agreements or declarations and the others in the lesson "Training with Parameter Mask”.

H you make a wrong entry, it is best to call up the frequency entry fields, enter 150 MHz in both and
start anew.

While maintaining the other conditions, the radio set is now to transmit not in the upper band but in the
lower band, eg on channel 4. This means that the 4031 must transmit on channel 4 in the upper band.

The entry for the NoU field (RX) is therefore <4> + <ENTER >. In the TX part of the mask the entry
field NoL for the lower-band transmit channel of the radio set automatically adopts this eatry. I you now
call up the frequency entry ficlds with < UNIT/SCROLL >, these will again show the correct values
160.0600 MHz and 150.0600 MHz.
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In the RX part of the DUPLEX mask you can put the receive channel of the radio set in the upper or
lower band. In the TX part, on the other hand, you select the upper or lower band for the gransmit
channel of the radio set. In eatry it is sufficient to assign either the transmit or receive channel to just
one band; the other channel is assigned to the other band avtomatically.

The assignments between channels and frequencies are made by the 4031 automatically according to the
declaration (C1 —> 150 MHz; 20 kHz channel spacing) up to the channel number 9999. This means that
you carn enter channel numbers without having to worry about the assignment to frequency. Let us
assume that you want to test on channels 400 through 410, according to these declarations, a radio set
that transmits with a duplex spacing of 10 MHz in the lower band. All that is required is an entry <400>
+ <ENTER > in the NoU field (RX) or in the NoL field {TX). When you call up the DUPLEX mask
for this purpose, there may still be some values from previous measurements in the entry fields. Just
overwrite the value in the NoU field (RX) for instance. Following < ENTER > the test receiver is also
correctly tuned, and < UNIT/SCROLL > confirms that the right values are in the frequency entry fields
(RX: 167.98 MHz, TX: 157.98 MHz). Then call up the entry field for the upper-band transmit channel
again and move the cursor to the last position. Using the handwheel the signal generator and the test
receiver can now be tuned simultancously to the channels 401 through 410. <ENTER > is only necessary
if you want to leave the channel entry field again to look at the frequency values for instance.

If an RF Frequency field is active, * < UNTT/SCROLL > will alternately show the frequency and the
channel number corresponding to this frequency in the upper and Iower band. One of the channel
numbers is thus always the result of a conversion. Dashes instead of a channel number mean that
conversion produced a value smaller than 0 or greater than 9999.

You can also work in the RX and TX masks in the manner described with channel numbers instead of
frequency values. Frequency values, ie channel numbers, eatered in the RX and TX mask are then
adopted by the DUPLEX mask (and vice versa).

Of course it is also possible to enter the values of the RX and TX frequencies directly in the appropriate
fields. Here the 4031 offers the following possibilities:

o After the entry of one value, the other value, offset
upwards by the duplex spacing, is avtomatically entered.

¢ After the entry of one value, the other value, offset
downwards by the duplex spacing, is automatically entered.

* Any values can be entered in the fields without there
being any connection by the duplex spacing,

The default setting is the last of these three possibilities, Call up the GENERAL PARAMETERS mask
for making a choice.
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Measuring duplex signal transfer

Socalled single-port duplex radio sets use the same antenna for their transmitter and receiver. A
duplexer in the radio isolates the signals from one another but cannot entirely prevent the transmitter
For measuring this influeace the DUPLEX mask offers the Special DESENS (desensitizing). Similarly to
the Specials of the RX and TX masks, DESENS is again a complete test routine that is started with
RUN. You measure the degree to which the transmitter of the radio set reduces the sensitivity of its
receiver,

Selection of input/output

If the device under test is a single-port radio set, use the RF socket as the common input/output. Make
sure that the RF output level of the 4031 is at least 60 dB smaller than the transmit level of the radio set
(normal case). The duplex demodulator then réceives both signals sufficiently isolated.

With a dual-port radio set connect its transmitter to the RF socket and its receiver to the RF DIRECT
socket. The RF DIRECT socket is coupled with <RF DIR>! The RF socket can nevertheless still be
used as an input because the duplex demodulator, like the PWR measuring head, is connected directly

behind the RF socket.
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Measuring duplex signal transfer

Socalled single-port duplex radio sets use the same antenna for their transmitter and receiver. A
duplexer in the radio isolates the signals from one another but cannot entirely prevent the transmitter
For measuring this influeace the DUPLEX mask offers the Special DESENS (desensitizing). Similarly to
the Specials of the RX and TX masks, DESENS is again a complete test routine that is started with
RUN. You measure the degree to which the transmitter of the radio set reduces the sensitivity of its
receiver,

Selection of input/output

If the device under test is a single-port radio set, use the RF socket as the common input/output. Make
sure that the RF output level of the 4031 is at least 60 dB smaller than the transmit level of the radio set
(normal case). The duplex demodulator then réceives both signals sufficiently isolated.

With a dual-port radio set connect its transmitter to the RF socket and its receiver to the RF DIRECT
socket. The RF DIRECT socket is coupled with <RF DIR>! The RF socket can nevertheless still be
used as an input because the duplex demodulator, like the PWR measuring head, is connected directly
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Training with Parameter Mask

Objectives

» Callup of parameter mask
» Selection of parameters
¢ Learning meaning of parameters

During training with the DUPLEX mask there was often mention of agreements or declarations like the

duplex spacing. Now you can make these declarations yourself, and otbers, for the RX and TX masks
too.

Callup of parameter mask

The way to the parameter mask is via the AUX key (auxiliary) in the field of the function keys. You can
strike the AUX key at any time when you need the parameter mask. < AUX > presents you with the
OPTION CARD mask with new softkey functions, of which only DEF.PAR and RETURN are of interest
at the moment. <RETURN > has the usual meaning of RETURN, ie it takes you back to the mask that
was active immediately before you called up the OPTION CARD mask. With <DEF.PAR > you call up
the parameter mask (GENERAL PARAMETERS).

Softkeys of parameter mask

The parameter mask (GENERAL PARAMETERS foldout) only offers three softkeys: <STATUS >
calls up the status mask, <ETC> pages to the second page of the parameter mask and <RETURN >
takes you back to the OFTION CARD mask. The parameter mask is a submask of the OPTION C4RD
mask, which in turn is a submask of the last basic mask that was active. With <RETURN > you always
reach the next highest mask level, so * <RETURN > always takes you back to a basic mask. Instead of
this you can also return directly to the RX, TX or DUPLEX mask with the keys in the RF field (front
panel).
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Entry fields of parameter mask

There is nothing to warry about in the parameter mask, it only contains pure numeric fields and scroll
fields in which there are as yet no defauit values entered. You can aceess each of these felds with the
cursor keys. Entries in numeric fields are, as usnal, to be terminated with < ENTER >.

<QFF> + <CLEAR> or <QFF> + <PQWER > replaces all eatries by default values in the
parameter mask too!

H you read the text accompaniment in the foldout, you will find out all about the entry fields. The
questions left unanswered in the two preceding lessons about the AF power meter and declaration of the
duplex parameters are answered here too.

Your training with the masks of the 4031 is thus completed. You are well prepared for tackling proper
measuring and testing jobs (see Chapter 4). However, you do not yet know all the measuring capabilities
of the 4031: but in Chapter 6 you can get acquainted with the oscilloscope and spectrum analyzer.
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Status Mask

The status mask tells you about the current status of the 4031 (RAM test, fitted options, IEEE-bus

address, software versions of microprocessors).

Caliup of masks
Cold start 1: <OFF> + <POMER-
Cold start 2: <OFF> + <CLEAR>

Warm start: <AUX> + <DEF.PAR> + <STATUS>

Caution: -Cold start 1 and cold start 2 replace all settings made by the user with default settings!
This does not happen if you call up a mask with warm start.

Functions of softkeys

HW REVISIONS....... .»Takes you to a mask of the same name that provides information about the
development status of individual 4031 stages (useful when telephoning for
service). This mask also allows to call up the seif-diagnostic program SELF CHECK
(Go/No-Go function check of important stages and modules).

START..eeesnssensesssd) Calls up the RX mask if the status mask has been called up with cold start 1
or cold start 2. ;
b) Takes you back to the GENERAL PARAMETERS mask if the status mask has been
called up with warm start. -

OPTIONS....vv00es....Takes you to the OPTION mask, offering a 1ist with details of the fitted options
(especially the OPTION CARD).

Meaning of fields
SERJAL NO....covunnrs (display field); shows the serial number of your particular STABILOCK 4031.
RAM TEST..... ceeense.(display field); every time you start up and every time the status mask is calléd

up, the 4031 tesis the internal RAM for errors. The result is PASSED (no RAM
errors) or FAILED (RAM defective). Note: Only available in’ firmware versions <

2.58/3.58.

IEEE-488 ADR.+.cccues (pure numeric field); content = IEEE-bus address of the 4031.

TALK & LISTEN...... ..{scroll field); the scroll variables specify the IEEE-bus operating mode:
TALK ONLY ---> unidirectional data flow (4031 is talker):

_ TALK & LISTEN ---> bidirectional data flow (4031 is talker or listener).
CRELF..ev-veerncenen .(scroll field); the scroll variables specify the IEEE-bus control command:
CR ---> Carriage Return v

CRELF ---> Carriage Return & Line Feed
EOI...covn terieinas (scroll field): the scroll variables specify the IEEE-bus control command:
EOI  ---> "End or Identify” is declared
g ..> "End or Identify" is not declared -
DCLeuienvenssnnsacaccans {scroll field); the scroll variables define

whether the Communication Test Set executes a reset or a total reset after a DCL
(Device Clear): .

DCL = CLR + OFF --> total reset, like striking <QFF> + <CLEAR>

DL = CLR - --> reset, like striking <CLEAR>

SOFTWARE VERSIONS....(display fields); message from the 4031 saying with what software versions the
internal processors HOST, CRT, RF/AF as weil as CELL-GEN/ANA (DATA module option)
and IFC (RS-232/Centronics interface option) are working. The number of the
particular software version {x.xx) is indicated together with the software
checksum £RC (xxxx). By referring to the checksums it is possible to find a fault

‘ in the system software when you ask for service over the telephone for example.
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‘ ‘SERIAL NO. 1088010
IEEE-488 ADR.: Mode : TALK & LISTEN CR&LF
| DCL = CLR

SOFTWARE-VERSIONS: HOST-MCU : 3.58 CRC : ADAE

: . " CRT-MCU : 2.55 CRC : 8i70

' RF/AF-MCU: 2.5F CRC : 1BEF

CELL-GEN : 1.00 CRC : E465

CELL-ANA : 1.66 CRC : 55€B

- IFC-MCU = 1.00 CRC : 32F3

Hardcopy of STATUS ﬁsk: contents ‘of entry fields = default values (settings ei works)r
OPTIONS Hu-REYISTONS
. Module Hardware-Revision

Duplex : installed RF—Counter -8 -
en B H — Output Unit -0 -
Control=Interface UHF Synthese . -0 -
’ : ) Dekaden Synthese -9 -
Option Card . : installed FM Modulator -8 -
- F s installed - RF Attenuator -6 -
- DC/V/A @ 1nstalled RF Mother Board -8 -
= Opt.Modul: - ‘AF Mother Board -0 -
= Filter 1 : 3 kHz LP 4 Modgenerator A -9 -
- Filter 2 = 300 Hz HP 3 IF-Unit -2 -
- Var.Notch: 200 Hz ... 608 Hz "1 AF Detecter -0 -
: . : 5 Modgenerator B —_—
Pata ‘Module : installed ’ 2 Option Card’ -8 -
RS232 / Centronics : installed 6 Control Interface :—;—:

IF-Tracking-Unit : installed

Reduced hardcopy of OPTIONS mask: installed options
are merked "installed® or are identified, dashes

indicate missing options.

7 RF/AF-MCU

Reduced hardcopy of HW-REVISIONS mask: the index
numbers define the development status of the
individual modules.
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SELF-CHECK

Pouwer Supply ok
1 AF Detector : . ok
3 IF Unit ! ok .
4 Mod Generator A : ok
'S Mod Generator B : not installed
7 Slave Computer : . ok
9 Monitor Control L ok
Output-Unit : ok
UHF-Synthese : ok
Dekaden Synthese : ok
FM Modulator : ok
RF Attenuator : ok
* RF Count Unit : ok
RF Detector H ok
Duplex . : ok

Self Check passed ok.
START LED-TEST

Hardcopy of SELF-CHECK mask; all stages tested here are ok
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Basic RX Mask

The basic RX mask activates the signal genérator of the 4031 for receiver. testing.
. \ |

Callup of mask
<RX>

Functions of softkeys

RF DIR.v.........(@alternative function: RF); determines which of the two RF _input/output sockets
(RF DIRECT or RF) is coupled to the RF output stage of the signal generator.

CONT OFF.........Ealternative functionﬁ EMF CONT); blanks the numeric field CONT from the mask
displayed with <EMF CONT>, but not for amplitude modulation). ‘

EMF...iveee0s00..(@alternative function: 500); determines whether the level of the signal generator set
“with the Level field is the ENF or the output level measured into 50 0. The EXF
‘ ’ function cannot be called up if dBm units are selected in the Level entry field.

SPECIAL..........t2kes you to the selection menu of the RX Specials (see RX Specials foldout).

ZOOM,............:aI]c::uyc)m to the selection menu for displaying full-format instruments (see Zoom
1] t). ' :

Meaning of fields ‘ " | s

RF Frequency.....(mixed numeric field [MHz, NoL, NoU]): the content of the mumeric field determines
the carrier frequency of the generator signal. When you are work ing with channel
numbers (NoL: channel number in lower band; Hol: channel number in upper band), the
assignment between frequency and channel number applies that is made in the GENERAL
PARAMETERS mask.

STEP..... v ivevaen(hidden numeric field); can be allocated with <STEP> either to the RF Freguency or
: Level {opened) field. As long as the STEP field is jnverted, the plus/minus keys will
permit step by step alteration of the carrier frequency or of the RF output level
(step width = content of STEP field). <0FF> bianks the (opened) STEP field.

OFfSet...........{pure numeric field): the entered value {including sign +/-) detunes the carrier
frequency upwards or downwards (fine tuning of the carrier frequency). Fast access
with <FREQUENCY> + <+> or <FREQUENCY>' + <->. The actual carrier frequency is then the

. sum of the values in RF Frequency and Offset. . .

LeVel. " cnueses..(mixed numeric field [dBm, dBu, nV/mV]); the content determines the level of the
signal generator (Level/5( ---> level .into 50 Q; Level/EMF ---> level is EWF). As
long as an entry has not yet been terminated with <ENTER>, the required units can be
assigned to the entered value with *<UNIT/SCROLL>. If an entry has been terminated
with <ENTER>, *<UNIT/SCROLL> then causes conversion of the entered vaiue to the other
units. <OFF> switches off the signal gemerator; for-this the Level field must be
open; switch on again with <LEVEL>. )

CONT..oavuns +e...{hidden numeric field); an entered value, after confirmation with <ENTER>, reduces
the RF level of the signal generator without switching interruptions by the
attenuator by max. 20 dB (necessary for squeich measurements).

Example: Level = -G0 dBm; <EMF CONT> + <10> + <ENTER> ---> the output level of the
signal generator is reduced continuously to 270 dBm (value in Level field remains at
~60 dBm however). Continuous level reduction is possible with the handwheel. The CONT
field can be cut infout with the softkey EMF CONT/CONT OFF (not for AM). After <CONT
OFF> the actual output level and the value in the Level field again correspond.

. . ‘ s>»> continued overieaf »>>




Modulation frequency response,
measurement
Modulation overlaying
Modulation sensitivity, measurement....

N

Needle damping, setting
Notes on Safety .. y
NoU/NoL, explanation.............ccccceececrsisininne
Numeric field, closing
Numeric field, opening .............ccervenrinurcnnnencns

Offset field, MOVING 10 ........cccceeeeinviivininieennnans 11-16
Offset field, TX 11-24
Offset TX, residual offset ................ceereiienennns 11-26
Operands 8-19
Operating status............ .11-12-11-13, 11-23
Operating status, 8aving .........c..couneecemenensnanes 7-16
Operator 8-19
OPTION CARD, mMasK........coocierernredecnsnnnnenns 4-43
Options, overview . 9-3
Oscilloscope 6-9
Output formats 8-88
Overload, analyzer 6-8
Overoad, scope 6-13
Overmranging 11-24

P

Parameter mask, basics

Parameter mask, description .. 4-19 - 4-24
Pointer meters, needle damping.............ccccen. 4-22
POWER 1112
Pre-attenuation 5-10
Pre-attenuation, allowing for ........c...couceincncns 4-24
Print : 2-7
Printer interfacing 4-22
R
Radio-data sets, measurements......... .10-4 - 10-6
RAM test 4-5
REDUCE RF-POWER 1-8
Residual modulation, measurement ............... 5-17
Reset 2.7
RF Input Power, permissible............c.coccuiinivine 1-8
"RF level alteration, stepped
RF level jump
RF power measurement, selecting units......... 4-21
RF power measurement, zero adjustment. 5-8
RF power, broadband measurement ... ..5-8
RF power, selective measurement................. 5-10 -

RF sockets, selection
RMS meter, operation..
Rotary Knobs, meaning
RS 232 interface
RS-232 configuration
RX mask, available instruments
RX mask, description..............

RX Specials 4-31
RX/TX signal path...........ccccerenne. 2-6,11-14, 11-42
RX/TX switchover, automatic...........ccccceuuenn. 11-41
SAT l00p MEASUrEMEN .......ecrveeeearenreeeenreeaae 10-6
Scope 69
Screen content, storing 7-22
Scroll variable, enquiring.. 1-11
SEL.PWR 4-39
Selective call 5-38 - 5-52
Selective-call sets, testing..........c.covrrrrceens 5-48

" Software versions

SELF-CHECK
SENS, RX Special
SENS, TX Special
Sensitivity, measurement ............ccecevevnrniinns
Sequential operating modes...
Sequential test parameters..............cc.ccceeeene
Senal number
Service Request
Setup
Shutdown upon defect
Signal transfer, measurement..................oi..
Slide Switches .................
sockets, back panei...........c.ccocneennen.
Sockets, front panel
Softkeys, explanation..........ccceeveiieenneennnnens
Softkeys, operatian .
Software identification

Special Characters, entry ..........ccccceveeiimrnnnnne

Special characters, keyboard .

Specials.......

SPECIALSs, definition ............cc.cceu.... PR 11-22
Spectrum analyzer 6-3

Squelch measurement, declaration of deiay...4-21
Squelch, intemal 11-25
Squelch, measurement..............ccececereisereecnns
SQUELCH, Special
standard accessorie
Status line
Status mask, description
STEP field, moving 10........cccccivivcntecnennnennnns
String

Operand

Variables
SYSTEM CARD
SYSTEM CARDs, write protection ................. 7-20
System programs, loading..........cceeevmrevesennns 7-24
T
Test jobs 8-73
Test modulation 5-3
Test setup 5-4
Tone sequences, selecting.............cocveieeuevenes 5-42
Tone-sequence parameters, modifying.......... 5-43
Total reset 11-12
Transmitter keying 5-42
TTL inputs 4-46
TX mask, available instruments..................... 4-14
TX mask, descrption ...........ccvveenueennnes 4-12-4-14
TX Specials. ; 4-36
Update, fimware 12-8
Upper band, explanation...........cccccevuriinnnnns 11-41
\'J
Variables in IEEE commands............cccoeevueeee 8-16
Volit/Ammeter, DC 4-46
Voltaae standing-wave ratio .............oceeveenennns 4-39
VSWI 4-39
w
Wam start 4-3
Write protection 7-18,7-19

4

2Zero adjustment, power meter
Zoom display
Zoom, introduction
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AF GEN Acerueoo..(pure numeric field): the entered value defines the modulation frequency of
modulation generator GEN A {the same applies to the GEN B field when the GEN B option
is installed). GEN A + GEN B active = superimposed modulation. . :

MOQo s enseesessnns(mixed numeric field [rad, %, kHz]); the content of this field determines the
modulation of the carrier signal {(phase deviation, modulation depth or frequency
deviation). As long as an entry has not yet been terminated with <ENTER>, the
required units can be assigned to the entered value with *<UNIT/SCROLL>; thus
simultaneous selection of the class of modulation.

Repeated tapping of the GEN A key (until the associated red LED lights) replaces the
Mod. field by the mixed mmeric field Lev. (see also foldout Basic TX Mask). This
field determines the level of modulation generator GEN A. The GEN A signal then no
longer goes to the modulator of the 4031 however, but instead is output AC-coupied on
socket MOD GEN and DC-coupled on socket Bu 29 {rear panel).

EXTeeveeeesersoo.(scroll field); the scroll variables (AC and OC coupled) determine the coupling of
the external modulation-signal source. The field is only produced on the screen if
the EXT MOD input socket has been connected to the modulation-signat path with <EXT>.

Available instruments

RMS...everssess--(RMS AF voltmeter and AF frequency counter}; call up with <yOLT>
ABr. . rsenenanaeeo(relative level measurement); call up. with <dB REL~>
DIST...vvevenesse.tdistortion meter); call up with <DIST>
MOD.eiveeneen ++...(modulation meter): call up with <EXT>
SINAD. . .cnvvees...(SINAD meter); call up with <SINAD>
 PWRevovverevesssas-{RF power meter); call up with <Z00M> + <POWER> '
AF POMWER..........(AF power meter); call up alternatively to RMS by GENERAL PARAMETERS mask

RX FM
RF Frequency = PECHCERLEENIFS
Offset = Q@ kH=z
Levels300n = - 60.0 dBm
AF GEN A = 1.9809 kHz ~ Mod. = Z2.40 kHz

1 2 | 3

ErE_CONTI SPECIAL W

Meter locations in basic RX mask

1 = MOD (can only be called up with <EXT>)
2 = SINAD or DIST
3.= RMS or dBr or AF POWER
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Basi_c TX Mask

The basic TX mask activates the test receiver of the 4031 for transmitter testing.

Callup of mask
<TX>

Functions of softkeys

RF DIR...........(alternative function: RF); determines which of the two RF input/output sockets
(RF DIRECT or RF) is coupled to the RF input stage of the test receiver. Warning: If
the maximum permissible input power on socket RF DIRECT (500 mW) is exceeded, the
input stage will jmmediately be destroyed!

COUNT...... vevs..(alternative function: OFFSET); <COUNT> switches on the RF frequency counter.

o <OFFSET> switches on the offset counter. The measured values are displayed in the
RF Frequency field {frequency counter) and Offset field (offset counter).

PEAKHOLD....... ..(alternmative function: NORM); <PEAKHOLD> makes the DEMOD modulation meter store the
highest value measured and constantly display it. In AM measurements modulation peaks
are only detected at the instant of sampling. With <NORM> the DEMOD instrument always
displays the momentary modulation. : ’

SPECIAL..........takes you to the selection menu of the TX Specials (see TX Specials foldout).

+20 B....vvs-...{@alternative function: .20 dB); increases the level of modulation geﬁerator GEN A by
20 dB for checking the effectiveness of madulation jimiting for instance.
. <-20 d&> reduces the level by 20 dB. '

"Z00M..... cereenan takes you to the selection menu for displaying full-format instruments {see Zoom
foldout).

Meaning of fields

RF Frequency.....(mixed numeric field [MHz, NolL, NoU]); the entered value tunes the test receiver.
When you are working with channel numbers (NoL: channel number in lower band: NoU:
channel number in upper band), the assignment between frequency and channel number
applies that is made in the GENERAL PARAMETERS mask. If the COUNT function is cailed
up, the field becomes a display field (displayed value is at the same time the tuning
of the test receiver). .

STEP...+eueses.+.(Ridden numeric field); can be allocated with <STEP> to the {opened) -RF frequency
field. As long as the STEP field is inverted, the plus/minus keys permit step by step
~ alteration of the carrier frequency (step width = content of STEP field). <OFF>
bianks the (opened} STEP field.

Offset...... .....{display field); indicates the frequency offset of the RF input signal from the-
' tuning freguency of the test receiver (display »»>>>>: measuring range exceeded). The '
field is not displayed if the COUNT function is catled up.

AF GEN A.........(pure mmeric field); the entered value defines the modu lation frequency of
modulation generator GEN A {the same applies to the GEN B field when the GEN 8 option
"is installed).

Lev.eans ereeenn .. (mixed numeric field [mv, V, dBm]); the content determines the level of modulation
generator GEN A. As tong as an entry has not yet been terminated with <ENTER=>,
*<UNIT/SCROLL> will permit selection of the units (the same applies to the GEN 8
option). The following applies to the dBm unit: the output impedance must be set to
600 0 so that the level on the MOD GEN socket corresponds to the display -in the Lev.
field. If the field is inverted but no entry has been commenced, *<UNIT/SCROLL> leads
to selection of the class of demodulation, recognizable in the mask header.

>»» continued overieaf >>>
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Basic TX mask

- 12150 -

Basic TX mask

TX FiM

RF frequency = STEP 3.9 kH=z
Cffset = mm———— :
AF GEN A = 1.2000 kHz ~ Lev. = 20.0 aV
EXT '
PHWR DEMOD RMS
k;k;;;; . ~;\;; _ . . .
~
. ¢.00 W L mem———— 19.8 mV
-~ I e N
| 1.00¢ kiz

gri—Dir- -

Hardcopy; contents of entry,fields'= default values {settings ex works)

rraxnorDlsetcine B +20 oB B -200M--
T : .
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EXTcveennnnnnnans (display field); points out that the EXT MOD- input socket has been connected to the
modulation-signal path with <EXT> {automatically AC-coupled in the TX mode).

Available instrumernts

RMS....vcnrnnnn-. (RMS AF voltmeter and AF frequency counter); call up with <VOLT>
121 R w..(relative leve)l measurement); call up with <dB REL>
DIST.eeecnnnnnn-. {distortion meter); call up with <DIST>
DEMOD..vvecennane. (modulation meter); called up automatically ’ )
. OFFSET...ivvvennn {anaiog display of freguency offset); call, up with <700 + <OFFSET> :
PWR. ceeeeinmnnnn (RF power meter); called up automatically as long as the RF socket is selected
AF POWER......... {AF power meter); call up alternatively to RMS by GENERAL PARAMETERS mask
SEL.PHR.........s {selective RF power meter); call up with <SPECIAL> + <SEL.PHR>
VSWR v vneasnnnans (display of voltage standing-wave ratio with option VSWR measuring head): alternative

function of <SEL.PHR>

TX FM

RF frequency =
Offset - ~4.751 kHz
AF GEN A = 1.90080 kHz - Lev. = 20.0 mV

1 2 | 3

[ S

*

—- COUNT - JRPEAKHOL DISPEC 1AL - . ZQOM..

Meter locations in basic TX mask

PR
DEMOD

1
2
3 = RMS or dBr or AF POWER or DIST

aon ol
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Basic DUPLEX Mask

-

The basic DUPLEX mask simltanewsly activates the signal generator and the test receiver (DUPLEX
unit} of the 4031. . : _

‘Callup of mask

Strike the key arranged between the TX and RX keys unti) the "DUPLEX" LED illuminates (callup is only
. possible if the DUPLEX FM/PhM Demodulator is installed). . .

Functions of softkeys |

RF DIR.e.eees....{@alternative function: RF); determines which of the two RF input/output sockets
‘ (RF DIRECT or RF) is coupled to the test receiver and signal generator. Exception: -
the broadband RF power meter (PWR instrument) and the DUPLEX stage are connected
directly to the RF socket and thus not affected by any switchover of the coupling.
Warning: If the maximum permissible input power on socket RF DIRECT (500 o) is
exceeded, the input stage will be destroyed! .

CONT OFF.........ialtemative function: EMF CONT): blanks the numeric field CONT from fhe mask
displayed again with <EMF CONT>).

EMFueeeennaaeeseo{@lternative function: 500); determines whether the level of the signal generator set
with the Level field is the EMF or the cutput level measured into 50 0. The EMF
function cannot be called up if dBm units are selected in the Level entry field.

SPECIAL..........takes you to the seléction menu of the DUPLEX Specials (see DUPLEX Specials foldout).

PEAKHOLD.........(alternative. function: NORM); <PEAKHOLD> makes the DEMOD modulation meter siore the
highest value measured and constantly display it. In AM measurements modulation peaks
are only detected at the instant of sampling. With <¥ORM> the DEMOD instrument a2lways
displays the momentary modulation.

‘ Zmﬂ.............gailtgs yt))u to the selection menu for displaying full-format instruments .(see Zoom
oldout). - : ‘ B '

Meaning of fields

RF Frequency.....(mixed numeric field [MHz, NoL, NoU]); determines in the RX part of the mask the
. carrier frequency of the signal generator, in the TX part of the mask the tuning
frequency of the test receiver. For the automatic offset of the frequency values by
the duplex spacing and linking of the frequency values to the channel numbers {NoL
and Noll) the same applies as in the GENERAL PARAMETERS mask.

Offsetec..o......(pure numeric field/display field); enables fine tuning of the carrier frequency in
: the RX part of the mask. In the TX part of the mask the Offset field indicates a
frequency offset between the applied RF signal and the tuning frequency of the test
receiver. )

Leveloeossenssn . (mixed numeric field [dBm, dBu, pV/mv]); the content determines the level of the
signal generator (Level/500 --.> level into 50 O; tevel/ENF ---> level is EMF). As
long as an entry has not yet been terminated with <ENTER>, the required units can be
assigned to the entered value with *<UNIT/SCROLL>. If an entry has heen terminated
with <ENTER>, *<UNIT/SCROLL> then causes conversion of the entered value to the other
units. <0FF> switches the signal generator off; for this purpose the Level field must
be open. Switch on again with <LEVEL>,

CONT...... veers--(hidden numeric field); the content defines a continuous RF-level setting range {with
no switching interruptions by the attenuator), as required for squeich measurements.
The CONT field can be cut infout with the softkey EMF CONT/ CONT OFF. Instead of the
CONT field the STEP fieild can be called up. o :

»>»> continued overieaf >>>
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STEP.vevvevrssre..(hidden mumeric fileld); can be assigned to the {opened} Level field with <STEP>. As
Tong as the STEP field is inverted, the plus/minus keys permit step by step '
alteration of the RF output level (step width = content of STEP f ield’)’. <0FF> blanks
gtine %g;gged) STEP field. Instead of the S7TEP fieid the CONT field can also be

sp . .

AF GEN A.........(pure numeric field); the entered value defines the modulation frequency of
modulation generator GEN A (the same applies to the GEN 8 field when the optiocnal
- modulation generator GEN B is 1nstal]ed§.

MO raseneeensss-(mixed numeric field frad, %, kHz]); the content of this field determines the
modulation of the carrier signal (phase deviation, modulation depth or frequency
deviation). As long as an entry has not yet been terminated with <ENTER>, the
required units can be assigned to the entered value with *<UNIT/SCROLL>. Thus the
class of moduiation/demodulation is set at the same time (AM not possible).

EXT...;.........._(scroH fiald); the scroll variables (AC and OC coupled) determine the codpl_ing of
the external modulation-signal source. The field is only produced on the screen if .
the EXT MOD input socket has been connected to the modulation-signal path with <EXT>,

Instruments of basic DUPLEX mask

RMS....cvavsesad.{RMS AF voltmeter and AF frequency counter}; call up with <VOLT>
dBr.-.............Ere]ative level measurement); call up with <dB REL»
DISTeverneeesnas.(distortion meter); call up with <DIST>

SINAD............&SINAD meter}; call up with <SINAD>

MOD.esrereoonae..(modulation meter RX); call up with <RX MOD/MOO GEN>
DEHOD............{mdulation meter TX): call up with <DEMOD> .
OFFSET...........(analog display of frequency offset); call up with <Z00M + <OFFSET>

PMR..... eevecssss(RF power meter;: ‘called up automatically '

AF POWER......... AF power meter); call up alternatively to RMS by GENERAL PARAMETERS mask

R FM ———— TX FM. ' ‘ -

RF Frequency = 150.0000 MH=z
Offset = .00 kHz @ ——————
LLevel 500 = - H0.9 dBm

AF GEN A -  1.0000 kHz ~ Mod. = 2.40 kHz

1 2 3

RF  DEIR-MFMF CONT

[ 4

SPECIAL-

Meter locations in basic DUPLEX maék -

1 = PWR
2 = DEMOD or MOD
3 = RMS or dBr or AF POWER or DIST or SINAD
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STEP.....v.v..-..(hidden numeric fieid); can be assigned to the (opened) Level field with <STEP>. As
long as the STEP field is inverted, the plus/minus keys permit step by step '
alteration of the RF output level (step width = content of S7EP field). <OFF> blanks
523 g:;::ed) STEP field. Instead of the STEP field the CONT field can also be

sp . .

AF GEN A.........(pure numeric field); the entered value defines 'the modulation frequency of
modulation generator GEN A (the same applies to the GEN 8 field when the optional
- modulation generator GEN B is installed). . ‘

Mod.......... «vs-{mixed numeric field [rad, %, kHz]); the content of this field determines the
modulation of the carrier signal (phase deviation, modulation depth or frequency
deviation). As long as an entry has not yet been terminated with <ENTER>, the
required units can be assigned to the entered value with *<URIT/SCROLL>. Thus the
class of modulation/demodulation s set at the same time {AM not possible).

EXT...;.........._(scroll field); the scroll variables (AC and OC coupled) determine the cmipl_ing of
the external moduiation-signal source. The field is only produced on the screen if
the EXT MOD input socket has been connected to the modulation-signal path with <EXT>.

Instruments of basic DUPLEX mask

RMS...... ceseeea (RMS AF voltmeter and AF frequency counter); call up with <VOLT»

dBr......... .e-..(relative level measurement): cail) up with <dB REL>
DIST.veensssesaoa{distortion meter); call up with <DIST>

SINAD...... ......sSINAD meter): call up with <SINAD>

MOD..ousveennass.{modulation meter RX): call up with <RX MOD/MOD GEN>
DEHDO............Emdulation meter TX); call up with <DEMOD> .
OFFSET...........(analog display of frequency offset); call up with <Z00# + <OFFSET>
PHR...c0ovvnnass.(RF power meter); called up automatically '

AF POWER......... AF power meter); call up alternatively to RMS by GENERAL PARAMETERS mask
RX FM —————— TX FM. ' : -
RF frequency = 1590.0000 MHz
Offset = Q.90 kHz = ——weee
Level SO0 = - £9.9 dBm _
AF GEN A = 1.0000 kHz ~/ Mod. = 2.49 kHz

1 2 3

SPEC 1AL RPEAKHOLD

r

Meter locations in basic DUPLEX maék

1 = PHR
2 = DEMOD or MOD
3 = RMS or dBr or AF POWER or DIST or SINAD
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GENERAL PARAMETERS

In this mask declarations can be made about generally valid operating parameters. <QOFF> + <CLEAR> or
<0FF> + <POWER> replace the declarations with the defauit settings that are made ex works.

Caution: Calling up system programs (SYSTEM CARDs) can alter the declarations in the mask fields.

Callup of mask
<AUX> + <DEF.PAR>

Functions of softkeys
STATUS. . ccecvvasepssa.leads to callup of the status ma;k.

ETCoivesnoncnnea .sssaturns to the seéond page of the GENERAL PARAMETERS mask (<RETURN> takes you back-
to. the first page). i : '

RETURN...... vasssases takes you back to the OPTION CARD mask.

Meaning of fieids

Channel space........{pure numeric field); the content determines the channel spacing when you work
with channel numbers. '

Duplex space.........(pure numeric field); in the DUPLEX mask the entered value produces automatic
offset of the transmit and receive frequencies by the duplex spacing (see also
RX <-> TX field). .

Channel....coovvens ...(pure numeric field); the entered channel number is assigned to the frequency
stated in the Corresp. frequ. field. S

Corresp. frequ..... ..(pure numeric field); the entered frequency is assigned to the channel number
declared in the Channel field. '

Channel No. .........(scroli field); thé two scroll variables (arfow pdinting up or down) determine
: whether the frequency increases or decreases with ascending channel number when
you are working with channel numbers. ' '

RX <-> TX (MHz}...... (scroll field); the three scroll variables enable the following declarations when
_ you work with frequency values in the DUPLEX mask: | :

RX > TX...the carrier frequency of the signal generater, offset by the duplex
spacing, is automatically above the tuning frequency of the test -
recetver. _ :

RX < TX...the carrier frequency of the signai generator, offset by the duplex

' spacing, is automatically below the tuning frequency of the test
‘receiver.

NOT.......the signal generator and the test receiver can be tuned as wished,
there is no automatic coupling. '

AF meter....... A (scroll field): the three scroll variables affect the RMS instrument:
RMS.......the RMS voltmeter is displayed in the masks. ‘
dBm.......instead of the RMS instrument the AF power meter AF PONER (meter
display: dBm into 600 0) is displayed in the masks if the VOLTM input
socket is coupled.
WATT......as described under "dBn®, but meter display in watts
(select the reference impedance in the adjacent pure numeric field).

>>> continued overleaf >>>
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GENERRL PARAMETERS .

Channel space = kHz
Duplex space = .@ MH=z
Channel = ) 1 No.
Corresp. frequt = 150.0000 MH:z
Channel no. = Freq. t
RX (> TX (HHz) = NOT
AF—-Meter RMS
RF~Pouwer ' WATT
Pre—attenuation = 0.8. dB
Delay ({TX-Sens) = 1909 ms
Delay (Sgquelch) = 1909 ms
Delay (Decode) = @ ms
GENERAL PARAMETERS

Printer
RS232 Config

- HP—2225
7 Blts+Even Parityt+l Stop Bit

RS222 Baudrate 1200 Baud
Serial Input Terminatar CR+LF '
Serial Input Handshake Ho Handshazake
Needle damping = 18

Demod (RMS VYalue) = . my /Y

Screen saver (X=0N)

x .

HIIIIIII-IIII.IIIIIIEEEEEEIIIIIIIIIIIIIIIIIIIIII

'Hardcopy; contents of entry fields = default values (settings ex works)
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RF POWEr.e.svoeves..-(Scroll field with four scrol] variabies); two scroll variables determine whether
the RF power meters PWR and SEL.PWR indicate the measured value in watts or dBm
(into 50 0).
In modulation mode AM the RF power meter PWR displays peak power if one of the
scroll variables is set to WATT PEAK 5 W or WAIT PEAK 150 W (power range 5 W
respectively 150 W). In that case PEAK is displayd on the power meter:

Pre-attenuation......{pure numeric field); in TX testing the content automatically corrects the
measured value with externally connected pre-attenuation {eg display of the
actual transmitted power before the attenuator). In RX testing the actual RF »
output level is greater by the value in the Pre-attenuation field than the value
indicated in the Level field. Level shows the level that the radio set receives
(level after the external attenuator). Example: see following page.

If any other value than 0 is entered in the Pre-attenuation field, the pointer

ATT appears at appropriate points in the basic masks to draw your attention to

the correction of the measured value or level (eg next to the Level field and in
_ the header of the PWR instrument).

Delay (TX-Sens)......(pure numeric fieid); the content of the field defines a time duration. This time
is waited when the TX Special SENS (measurement of modulation sensitivity) is
running after each alteration of the set variable so that transient responses of
the radio transmitter can decay

Delay (Squeich)...... {pure numeric field); the content of the field defines a time duration. This
time is waited when the RX Special SQUELCH (measurement of squelch '
characteristics) is running after each alteration of the set variable so that
transient responses of the radio receiver can decay.

Delay (Decode)..... ..{pure numeric field); the content of the field defines a time duration {0 to 999
ms). The decoder of the 4031 is activated delayed by this time after keying of
the radio transmitter. Requirements: TX or DUPLEX mask called up: RF socket
coupled; demodulated signal is decoded: no continuous input signal but
transmitter keying. Application: avoiding transients of the transmitter of the
test item when decoding (selective call or VDEW extension dialing).

PriNter.escareeaces ..(scroll field); the scroll variables HP-2225, EPSON FX80 and PT 88 produce
matching of the IEEE-488 interface (data format) to the printers of the same name
with an IEEE-488 interface. If the optional RS-232/Centronics interface is
incorporated, the scroll variables RS23Z and Centronics can also be set. In.this
case the "Epson Graphics™ data format automatically applies for output on these
interfaces. The Mem.Clard scroil variable diverts print output to MEMORY CARD.

RS232 Confige..... ...(scroll field); with scroll variables it is possible to set eight different

: communication protocols for the RS-232 interface (number of data bits, even/odd
parity, number of stop bits). The control commands for this interface are
described in Chapter 10.

RS232 Baudrate....... (scroll field); with eight scroil varjables the baud rate for data transfer on
the RS-232 interface can be set between 110 Baud and 9600 Baud.

Serial Input

Terminator...cee..- ..(scroll field); six scroll variables like CR+LF or EOT define the end marking
necessary for the RS-232 control command SER_In (see Chapter 10}. If scroll
variable Mumber is set, a 3-digit number can also be entered in a numeric field
to def-ingd after how many incoming characters the serial reading operation is
terminated. : :

Serial Input .

Handshake....... v....(scroll field); the scroll variables R7S <-> (7S and No Handshake define whether
the level on pin 4 of the RS-232 interface signals that STABILOCK 4031 is ready
to receive. If scroll variable RTS <-> (5 is entered and the Communication Test
Set is ready to receive, pin 4 will be High. If the set is not ready to receive,
pin 4 is Low. With No Handshake pin 4 is always Low and the set does not show its
readiness to receive. Readiness to send of the apposite station (CTS signal) is
checked independently of the selected scroll variable. For this, apply the CTS
signal to pin 5. : ’
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Needle damping.......{pure numeric field); the entered value determines the needle damping of the
‘ simulated pointer meters as soon as the automatic range switching has been
replaced by a fixed measurement range (large value = strong damping).

Demod (RMS Value)....(scroll field); the scrol) variables k#z and mv/V define whether, in TX mode, the
RMS meter displays the level of the demoduiated signal with the unit m¥/V after
<DEMOD> (normal case) or the level is converted to the corresponding frequency
deviation (average value) and the resuit is displayed. Use this average
indication if the DEMOD meter {peak indication) fails to produce a clear reading
(eg when interference is superimposed). :

Screen Saver.........(scroll field); if the X scroll variable is entered, the screen protection is
activated after about 20 to 25 min. A blank in the scroll field shuts down the
screen protection. In this case the brightness has to be reduced to prevent burns
(see also Chapter 2, INTENS). When the Communication Test Set is switched on
again or after <CLEAR>, the screen protection is automatically activated.

Example: Pre-attenuation

TX measurements:

You want to measure the RF power of a 100-W transmitter
over a longish period. The maximum permissible
continuous input power on the RF socket is 50 W however.
Thus external pre-attenuation of, for example, 3 dB is
riecessary. Without an entry in the Pre-attenuation field
the 4031 would then indicate 50 W. If you enter the
value 3 in the Pre-attenuation fieid, the 4031 indicates
the actual transmitted power, ie 100 W. The entry saves
you subsequent correction of the measured value with the
possibility of making an error. But make sure that the
entry in the Pre-attenuation field is also altered if
you change the pre-attenuation! .

b FuG
100W
ATT Level/50 {1 = 5 uV
RX measurements: i
You have provided externai pre-attenuation of, for
exampie, 3 dB for -TX measurements and now want to carry
out RX measurements without removing the pre-
attenuation. The value 3 is still entered in the Pre- '
attenuation field. The Level field indicates 5 pV for —J O 3
example. This is the level directly on the RF input of . oo
the radio set. The actual output level of the 4031
signal generator is 7 pV to compensate for the effect of QO Q
the attenuator. Again make sure that the entry in the 707
Pre-attenuation field is altered if you change the pre- 3dB u
attenuation!
Py FuG

If you work with external pre-attenuation, and this is correctly entered in the Pre-attenuation field,
you do not have to make any further allowance for the pre-attenuation.
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ZOOM

~ This foldout shows the zoom display of the analog instruments that can be called up"proceeding from
the basic RX, TX and DUPLEX (option) masks.

Function of instruments

PHR. ...eeosesse0.broadband RF power meter: measures signals fed in on the RF socket. Selection of the

units in the GENERAL PARAMETERS mask (RF Power field). '

HOD. o roenneasass modulation meter RX; indicates the modulation of the 4031 signal generator. :

OFFSET. . vvea0ex 0. frequency-offset meter; indicates the frequency offset of a carrier signal applied to
the RF or RF DIRECT socket from the tuning frequency of the 4031 test receiver
contained in the entry field RF Frequency. ' . _

DEMOD....srses.o modulation meter TX; indicates the modulation of the RF signal applied to the RF or
RF DIRECT socket. . .

RMS..seereosnsen RMS AF voltmeter and AF frequency counter; after <RX MOD/MOD GEN> the display applies
for the modulation signal, after <DEMOD> for the demodulated signal and after <VOLTM>
for the signal appiied to the VOLTM socket. . :

GBY. e vvensnenss.level meter (relative); the reference level (0 dB) is the level indicated by the RMS

meter inmediately before the dBr instrument is called up.

DISTo e eeeeneerss distortion-factor meter; the display applies to the same signal sources described for

: the RMS instrument. .

SINAD. «c.seess...SINAD meter; after <RX MOD/MOD GEN> the display applies for the modulation signat,
after <VOLTM> for the signal applied to the VOLTM socket. S

AF PWR...........AF power meter; measures the power of the signal applied to the VOLTM socket.
Selection of the units in the GENERAL PARAMETERS mask (AF Meter field). '

Caliup of instruments _
gach of the three basic masks offers the ZOOM softkey. <Z0OW produces reassignment of the softkeys'

with the designations of the instruments that can momentarily be zoomed, The selection menu that is
offered is determined in part by the operating status of the 4031. The following variants are

declared in GENERAL PARAMETERS mask

possible: : .
RX MASKe oo aaesasPONER - MOD - RMS : ---> after striking VOLT key {<VOLT>}), if RMS
' is declared in GENERAL PARAMETERS mask
' . © (AF Meter field).

POMER - MOD - dBr ---» after «dB REL>

POWER - MOD - DIST ---> after <DIST>

POWER - MOD - SIRAD --=> after <SINAD> -

POWER - MOD - AF PWR -—=> after <VOLTM> + <VOLT>, if dBm or WATT is

(AF Meter field).

OFFSET - DEMOD - RMS ---> after striking VOLT key
’ {<VOLT>), if RMS is declared in GENERAL
' PARAMETERS mask (AF Meter field).

POWER - OFFSEY - DEMOD - dBr ---> after <dB REL> . ‘

POWER - OFFSET - DEMOD - DIST - ---> after <DIST> '

POWER - OFFSET - DEMOD - AF PWR ---> after NOLTH> + <VOLT>, if’ dBm or WATT is
- B _ declared in GENERAL PARAMETERS mask
(AF Meter field).

DUPLEX mask......PONER - OFFSET - DEMOD - RMS ---> after striking VOLT key (<VOLT>), if RMS
) _ is declared in GENERAL PARAMETERS mask
) (AF Meter field).
POWER - OFFSET - DEMOD - dBr ---> after <dB REL>
POWER - OFFSET - DEMOD - DIST ~---> after <DIST> S
POWER - OFFSET - DEMOD - SINAD ---> after <SINAD> _
POMER - OFFSET - DEMOD - AF PWR ---> after <VOLTM> + <VOLT>, 'if dBm or WATT is
. declared in GENERAL PARAMETERS mask
(AF Meter field).

TX DESK. oo s« - POWER

s»> continued overleaf >>>
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.

Striking the appropriate softkey produces. large-format dispiay of the required instrument. Thereby the:
actual input field of the basic mask is transferred to the enlarged format display. If wished, <CCITT>
g’nserts the CCITT P53-A filter in the signal path to the AF instruments RMS/dBr/AF PWR, DIST and

INAD. :

Functions of softkeys

Without any special declaration the analog instruments will work with automatic switching of the
measurement range. If this is not wished, the measurement range can be adapted to requirements very

effectively. _

RANGE...... «e...inserts in the header of the instruments the numerii: fields Center and Range +/-. The
two numeric fields permit individual definition of a measurement range. If a
measurement range has already been specified in this way, it will become valid again
after <RANGE>. .

AUTO.....-........produces automatic switching of the measurement range. If a measurement range has

already been specified with the RANGE function, it will be replaced by the automatic
range switching. <AUT®> does not delete the specified measurement range however: it
immediately becomes valid again after <RANGE>. .

RETURN...........takes you back to the particular basic mask without adopting a specified measurement
range in the normat display of the instrument concerned. After <RETURA> the basic
masks again show the instruments that were displayed before calling up the zoom
function, with automatic switching of the measurement range.

Meaning of fields

Center...........(hure or liixed numeric field, deﬁendihg on the instrument); the content of the field
is assigned to the scale centre of the instrument. .

Range +/-..... ++.{pure numeric field); the content of the field defines the upper and lower end of the
scale, referred to.the centre value. : '
Example: Cemter = 160 mV; Range +/- = 20.00 ---> pointer at lower end of scale
corresponds to 140 mV, at upper end of scale to 180 mV.

XXXXXXXe w00 sneeeo(umeric or scroll field); the activated input field (brightened up) of the basic
mask will be transferred into the enlarged format display and displayed at the bottom
right corner of the screen. As long as this field is activated on the zoomed display,
the field content can be varied the usual way (for example, vaiue variation using the
spin wheel). The reaction can be simultanuousiy red on the meter. .




RXSPECIALS | -12300- ~ RXSPECIALS

RX SPECIALS

RX Specials are complete programs that execute typical receiver tests within seconds (sensitivity,
If bandwidth and centre-frequency offset, AF frequency response, squelch characteristic). Relevant
test parameters can be set beforehand as wished. The RX Specials are a standard part of the 403l.

Callup and start ot an RX Special -

The selection menu of the RX Specials is called up from the basic RX mask with <SPECIAL>. This
produces reassigmment of the softkeys with the available Specia] functions {selection menu). At the
same time the mask of the last Special used (Special mask field) is displayed in the bottom half of
the basic RX mask. o .

If you now strike the softkey of the required Special function, the appropriate mask is called up.
<HELP> wiil mark all fields that can accept entries: ] :

In the RX mask field only set the correct channel frequency {RF Frequency field) pius the test
moduiation {Mod. field). The remaining entry fields of the RX mask are filled in automatically by the
Specials. . ' :

After the entry of relevant test parameters and selection of scroll variables in the Special mask
field (see below), <RUN- will start the Special. The program can be aborted with the alternative
function <S70P-. <RETURM> takes you-back to the basic RX mask. ’

Description of Specials

" SENS..eveesseas...measures receiver sensitivity: the Special mask field contains three entry fields
{content of the fields in this case default values):
. . . .

20 dB....... {pure numeric field); enter the required SINAD or S/N reference value.
The value {s stored assigned to the test method so that the reference
value is automatically adapted if the test method is altered.

SINAD.......(scroll field); the selected scroll variable SINAD or 5/N determines the
test method. . .

dBMeseaieee. {scroll field); select under the scroll variables the unit of measurement
that the result is to have. ’

After the start of the routine the RF level of the signal genmerator is successively
approximated, beginning at--77 dBm, and with each step a SINAD or S/N measurement is.
performed. This continues until the measured value corresponds to the given reference
value (permissible tolerance: 0.5 dB S/N; 0.8 dB SINAD). The result, the )
corresponding RF level, is displayed in the Special mask field with the required unit
of measurement. ,

BANDW............measures IF bandwidth and centre-frequency offset: the Special mask field contains
_ one entry field (content in this case a default value):

§ dB.,.......{pure numeric field); enter the value of the attenuation to which the
bandwidth is to be referred.

The routine first measures the background noise with noise suppression of 10 dB. The
associated RF level is then increased by the value of the attenuation (normaily

6 dB). The routine then detunes the carrier frequency towards greater values until 10
dB noise suppression is reached again. The frequency offset necessary for this is
buffered and the frequency detuning is repeated, this time towards smaller values.
From the two offset values the routine computes the bandwidth and the centre-
frequency offset and indicates their values in the Special mask field.

>>> continued overleaf >>>
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AF RESP...vnn-..

.measures AF frequency response; the Special mask field contains eight entry fields
(content in this case default values):

1 kHz.......(pure numeric field): enter the frequency that is to represent the
reference point 0 dB. :

0.15 _

to :

6 kHz.......(pure numeric fields); enter up to seven frequencies at which the routine
is to measure the AF Tevel.

The routine first determines the AF level at the reference frequency and sets this
value as a reference for relative level measurement at all seven frequencies. The

AF frequency response is thus a display of the relative level deviation together with
the corresponding frequencies. .

SQUELCH..........measures the characteristics of the squelch; the Special mask field contains two

entry fields (content in this case default values):

RX MUTE..... (scroll field); select the scroll variable RX MUTE if the squelch cutout
(AF off) is to be determined. If you set the scroll variable RX UNMUTE,
‘ the squelch cutin {AF on) is determined. )
dbBm.........[scroll field); select under the scroll variables the unit of measurement
that the result is to have.

After the start the Special first continually reduces the RF level of the signal
generator, beginning at -80 dBm, in 5-dB steps until the squelch switches (AF path
blocked). This roughly determined level is increased by 15 dB and then reduced again
in 1-dB steps until the squelch switches once more. This level is then increased by
2 dB and reduced in 0.2-dB steps until the squelch again switches. The level obtained
in this way is the squelch cutout value RX MUTE.

If the cutin value of the squelch is called for, the routine then increases the level
again, proceeding from the RX MUTE value, in 0.2-dB steps until the squelch enables

Ehe AF path (RX UNMUTE). The squelch hysteresis is the difference between the two
evels, ’

With the exception of the first approxiﬁation to the cutout value RX MUTE, all
changes in level are made with the aid of the CONT function (continuous alteration of
level without interruption). :

If transient reSponses in the receiver disturb the measurément. a delay should be
entered in the GENERAL PARAMETERS mask in the Delay field (squelch). The routine then

wgi%s & suitable length of time after each change in RF level before checking the
AF Tlevel. -

In the Special mask field the hysteresis plus the MUTE or UNMUTE value are indicated.
<UNIT/SCROLL> shows the other value depending on which scroll field brightens up.
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TX SPECIALS .= ’

TX Specials are complete programs that perform the two typical transmitter tests of modulation
sensitivity and AF frequency response within seconds. Relevant test parameters can be set beforehand
as wished, The TX Specials are a standard part of the 4031. - _ o

Callup and start of a TX Special

The selection menu of the TX Specials is called up from the basic TX mask with <SPECIAL>. This
produces reassignment of the softkeys with the Special functions SENS and AF RESP {the other functions
SEL.PWR and DC-CAL. are not Specials; there is more about this at the end of the foldout). At the same

time the mask of the last Special used (Special mask field) is displayed in the bottom half of the
basic TX mask.

If you now strike the softkey of the required Special function, the appropriate mask is called up.
<HELP> marks -all fields that can accept entries: .

In the TX mask field only set the correct channel frequency (RF Frequency field) plus the modulation
greqqel;cy (AF GEN A field). The other entry fields of the TX mask are filled in automatically by the
pecials. . :

After the entry of relevant test parameters and selection of scrdn variables in the Special mask
field (see below), <RUM> will start the Special. The program can he aborted with the alternative
function <STOP>. <RETURN> takes you back to the basic TX mask. '

Description of Specials ‘
SENS.............measures modulation sensitivity; the Special mask field contains two entry fields
(content of the fields in this case default values): .

Deviation...(pure numeric field); in this field enter the modulation value to which
the sensitivity is to be referred {eg test wodulation). )

expected
Valve.......(pure mumeric field): in this field enter the vaiue of modulation
sensitivity that you expect.

To prevent the transient responses of modulators with AGC from affecting the
measurement, a delay (pause between the individual measurements of the routine) can
be entered in the Delay (7X Sens) field of the GENERAL PARAMETERS mask.

The SENS routine first checks whether the required modulation is exceeded at twice
the expected vaiue. If this is not so, the routine is terminated and you can start
the Special again with an expected value that has been corrected upwards. If the ~
first check shows a relevant value however, this will start the actual measuring
routine.

The program first determines what modulation results from half the expected vaiue of
the AF level, computes from this information the slope of the modulation :
characteristic and then sets the AF Tevel that will most likely produce the reguired
modulation. If this level results in modulation with x2 % tolerance referred to the
rating, the routine will report this level as the result in the Special mask field.
If the modulation is outside of the tolerance window however, the routine calculates
the slope again from the last current measured value and then tries again to
approximate to the correct AF level.

If the characteristic is very nonlinear and the approximation is unsuccessful, the
routine again sets half the expected value, increases the level step by step by 5 %
of half the expected value and thus approaches the rating for the modulation. In this
case the result will show an error of maximally 25 %. S

>>> continued overleaf >>>




DUPLEX SPECIALS - 12380 - .~ DUPLEXSPECIALS

'DUPLEX SPECIALS

In the DUPLEX mode (option, calls for DUPLEX FN/PhM stage) the 4031 offers routines for measuring
signal transfer (DESENS). AF frequency response and DC zero adjustment of the FM demodulator.

Callup and start of a DUPLEX Speciai

The menu of the DUPLEX Special is called up from the basic DUPLEX mask with <SPECIAL>. This leads to
reassigmment of the softkeys with the Special functions DESENS and AF RESP (the OC-CAL. function is
not a Special; more about that at the end of this foldout). At the same time the mask of the Special
that was last used is displayed in the bottom half of the basic DUPLEX mask {Special mask field).

Tap the softkey of the required Special function to call up the appropriate mask. <HELP> will then
mark all fields that can accept entries: ‘ :
Set the correct channel freguencies in the DUPLEX mask field (RF Frequency fields) and the required
test modulation (Mod. field). The selection of the Af signal path (eg DEMOD or VOLTM) and of -th
instruments (eg SINAD meter or dBr meter) is made by the Specials automatically. ,
After the entry of relevant test parameters and selection of scroll variables in the Special mask
field (see below), <RUN> will start the Special. The program can be aborted with the alternative
function <S7OP>. <RETURN> takes you back to the basic DUPLEX mask. )

Description of Specials .
DESENS...........measures signal transfer in dupiex operation, ie desensitizing or how much the
sensitivity of the radio receiver is reduced when the radio transmitter is operating.
The Special mask field contains two entry fields (content of the fields in this case
default values): '

20 d8.......(pure numertic field); enter the required SINAD or 5/N reference value.
""" The value is stored assigned to the test method so that the reference
value is automatically adapted if the test method is altered.

SINAD. ......(scroll field); the selected scroll variable SINAD or 5/K determines the
test method.

The DESENS routine first performs the RX Spécial SENS and determines the receiver .
sensitivity with the radio transmitter switched off (measured value S1). Then an
instruction appears at the bottom edge of the monitor telling you to key the
transmitter or switch to TX. If this is not done within about eight seconds, the
routine will be terminated. Otherwise the receiver sensitivity is measured again
{value 52). The result of the measurement, the difference between the two measured
values ‘(desensitizing), appears in the Special mask field in dB. :

AF RESP..........measures AF frequency response; the Special mask 71eid has eight enﬁry fields:

1 kHZouuo. ..(pure numeric field); enter the frequency that is to be the 0ds -
reference point. :

0.15

to

6 kHz.......(pure numeric f‘iel‘ds): enter up to seven frequencies at which the routine
is to measure the AF level.

The finput signal for the DUPLEX transceiver is that of the 4031 signal generator. The
signal returned from the transceiver, offset by the duplex spacing, is evaluated..
First the routine modulates the signal generator with the reference frequency and
determines for this frequency the AF level on the output of the DUPLEX FM/PhM
demodulator. This measured value is the reference value for relative level
measurement at all seven test frequencies. The result for the AF frequency response -
is indication of the relative level deviation for the corresponding frequencies.

»»> continued overleaf >>>
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OPTION CARD

The OPTION CARD mask enables you to: i

a) operate the modules installed on the OPTION CARD (see also Chapter 8);

b) branch to masks of software options loaded from memory card (see also Chapter 7 ‘and 9);
¢) call up the mask for operating control interface A, B or C {see also Chapter 8);

d) branch to DTMF mask {see also Chapter 8); ‘ .

e) branch to mask levels of selective-call systems (see also Chapter 5);

f} call up the GENERAL PARAMETERS submask (see also foldout of the same name).

Attention: a) through d) only with corresponding options ins@a]]ed.

Calling up the mask

<AUX> "That mask can be started from any other mask.
Softkey functions
DATA...... [ Activates the DATA MODULE option, automatically loads the system brogram {software

option) from the inserted SYSTEM CARD and calls up the corresponding mask. <J0ATA>
produces entry into the test procedure-for radio-data sets and cellular

radiptelephones.
CONTROL....vvuues Calls up the CONTROL INTERFACE mask (control of the optional control interface).
SEQU....cvviennns Calls up the basic sequential mask (testing of selective-call sets).
DEF.PAR.......... Calls up the GENERAL PARAMETERS mask.
RETURB' ........... Returns to the mask frbm Qhere the OPTION CARD was called up.

Meaning of the input fields

Filter 1 :....... (text field/scroil field); if the slot Bu 1 on the OPTION CARD is still vacant, the
text field is followed by dashes. If a filter module is inserted in the slot however,
the text field is followed by a scroll field and a display field (brief designation

s ?f the)insta]]ed, optional module). The scroill field uses the variables "X" and "§"
space). :

X...Filter will be connected into the AF signal path when leaving the OPTION CARD
mask (see block diagram next page and "AfF Signal Paths" foldout).
$...Filter will be cut out of the AF signal path when leaving the mask.

“Filter 2 to.avee. {text field/scroll field): function corresponds to that of filter 1, related to slot
R Bu 2. To connect both filters in series: both variables = 4.

Var Notch:....... (text field/scroll field); if the variable notch filter is installed on the OPTION
CARD, it substitutes, by selecting scroil variablie X, the standard notch filter.
<DIST> connects the variable notch filter {f = 200 to 600 Hz, self-tuning) into the
AF signal path for distortion measurement {see "AF Signal Paths" foldout).
Attention: When measuring distortion all other fiiters have to be switched off.

Option  :....... {text field/scroll field):; if a module is installed in slot Bu 6 on the OPTION CARD
{eg C<Net Expander), the module can be conmected into the AF signal path by selecting
scroll variable X (see block diagram next page and "AF Signal Paths" foldout).

»>»> Continued overleaf >>>
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Filters 1,2 and CCITT are also used
for demodulation MeasUrementS....ceeatisrrrsraansssns (scroll field);

With this scroil field you can decide whether the signal of the momentary AF signal soufce goes to the
DEMOD meter directly ar filtered (see also block diagram overleaf). This is selected with the scroll
variables "x" and "$" (space): ' : .

Xevesaanes vvuu...Filters activated on the OPTION CARD (filter 1 and/or filter 2) and/or the standard
CCITT filter are inserted in the AF signal path to the DEMOD meter when you leave the
OPTION EA%D ngk. The note FLT in the header of the DEMOD meter shows that the signal
is now filtered.

L J The signal of the momentary AF signal source goes to the DEHOD meter unfilitered.
If the 4-kHz bandpass filter {option) is cut into the AF signal path for example, it is possible in )
NMT systems to filter out the pilot tone (SAT) and measure its shift.

Independent ly of the choice of scroll variables the RMS meter is fed with the filtered signal as soon
as the CCITT filter and/or a filter on the OPTION CARD is activated.

Meters of the mask OPTION CARD

DC VOLT.cvvnnenee DC voltmeter; calls for module 248 172 on OPTION CARD.

DC AMPERE........ DC ammeter: calls for module 248 172 on CPTION CARD.

The 200M field can be located with the cursor keys. If the field is brightened up, <UNIT SCROLL> éalls
up the full-format disptay of the instrument on the screen (meaning of I0OM softkeys: see " Z00M"
foldout). S

The signal inputs for both meters are on the back panel, OPTION CARD:

Bu 91 and Bu 92 awmeter
Bu 93 and Bu 94 voltmeter

For further information see Chapter 8, OC Voltmeter/Ammeter.

TTL INPUTS

If the 4031 is equipped with one of the control interfaces (option), the TTL INPUTS field shows the
logic levels applied to the TTL inputs of the control interface. The first three digits relate to the -~
trigger inputs, the remaining eight digits relate to the TTL inputs of socket Bu 22 of the control
interface (see also Chapter 8).




Front panel

- -12470-

Front panel

)

| ®@@@@@®®@@@®@.

ﬂ D@ @-‘ﬂ

E‘:l,@
Q

IilllIIIIIIllll!lllllllI]Illlllllll[llllllll]llllﬂll

WAL
)
ofocnf y
y - Yoyl @
atw - v
L I

e EESESENEN IR EEEEAEINEEENEEESEN

--

jllllllllllllllIllllulll'llllllllllllllllﬂllllllllllﬂﬂlll

| 2=




" Rear panel -12510- ' Rear panel

I el FSy el 1 TF ~8fF9f -0 - +
i | T Oooooog T
| TI RERE |
Bu29 § Bud 7 By 99 LI_——_- gl_ %FE
@ @ 00000000
'y C 00
| H O C10]
. 000000

—_— . _ﬁ_

|

- = | (@@
& - LB E | =
- ~ o Buds = =
O EEITIE ke E L -
& ok E B IE E :
2 =g = g I8 I B g
Bu 13 2% ~ = - o £ a
5% S "R : 5 [E gi :
=2 . B - = - 2 v —-
-+ | e N R T -+ +
Standard-conf iguration: ’ Options:
Stage 1 (AF DETECTOR + 10 MHz REFERENCE) g ’ Stage 2 (OPTION CARD)
Stage 3 (IF UNIT) : ' Stage 5 (MOD GENERATOR B)
Stage ‘4 (MOD GENERATOR A) ‘ ‘Stage 6 (CONTROL INTERFACE)
Stage 7 §SLAVE COMPYTER) , : ‘ Stage 8 (DATA MODUL)
Stage 9 (MONITOR CONTROL) _ :

Stage 10 (HOST COMPUTER)
POWER SUPPLY :
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Index of terms

wtenia G S

hndcx of terms
Abbreviations...3.50 " Duplex stage, installation...8.50
Accessories, extra..8.30 DUPLEX, basics...11.340
Accessories, standarnd..2.20 " DUPLEX, dual-fsingie-port...11.390

AP frequency response, measurement...4.210
AF power meter...12.220
AF RESP, RX Special...12.330
AF RESP, TX-Special...12370 .
AF Signal Paths, foldout...12.540 N
Alternative function...3.30 .
Ammeter, DC..8.210
Analog instruments...12.260

...6.20 s
Astensk...3 40
AUTO SIMPLEX mode... 11.350
AUTORUN mask, callup...7.170

AUTORUN programs, stormgﬂondmdmg...‘l..!?o

AUTORUN programs...7.1

Back panel, description...2.150

nd signaling...9.20

Battery operation...1.40 ’ R
Battery, MEMORY CARD...7. 40

BEAT...11.320

Brightness...2.110

C-Net expander, optional module...8.240
Carrier frequency, measurement...4.50
Carrier keying..5.40
CCITT filter, switching on...11.300
Centre-frequency offset, measurement...4.240
Centronics control command...10.50

.Channel numbers, working with...11.370

Chennél nymbers, working with...3.100
Channel spacing, declaration...12.220
Character strings...7.210
Checksums...12.60

Communication protocol, RS 232...12.240

* CONT ficld, meaning...11.160

Control interface, description...8.100
Controls...2.30

Conversion, levet...11.150

Current drain...1.40

DATA Module, installation...8.280

DBr meter, operation...11.250

DC instruments, optional modules...8.210
DC-CAL, DC calibration...12.370 :
Defauis settings, explanation,..11.90
Delay, declaration...12.240
Demodulation class, selection...12.140
Demodulation distortion, measurement...4.230
DESENS, Special...12.380
Dmtmng...llé%

Deviation limiting, measurentent...4. 150

Deviation measurement, average indication...12.250 - .

Dispiay field...7.170

Display fields, definition...3.70

Distortion measurement (f = 200 to 600 Hz)...8.200
Double-tone sequence, declaring...5.70

DTMF device, optional moduie...8.220

DTMF mask..8.220

DUPLEX mask, available instruments...12.200
DUPLEX mask, description..-12-180

Duplex parameters, declaration...12.220

DUPLEX Specials...12.380

DUPLEX, selection of input/output...11.390
DUPI..EX, working with channel numbers...3.110

Eartlnng...l.so
Edit mode...7.170
Editing commands...7.250
Bdmg line..,7.180
EMF, setting...11.170
Entries, illegal...11.60
Entry fields, definition...3.60
Eatry values, permissible...11.60

Erasing AUTORUN programs...7.290
Erroneous measuremeat, RF...11.210

'EXT, RX/TX signai path...11.360

Fast access...11.120

Fast access...3.80

Favit diagnosis program...12.80

Fields, types of...3.60

Files...7.60

Filters, connection into signal path...12.420

Filters, external...12.420

Frequency alteration, stepped...11.140
Frequency deviation, average indication...12.250
Frequency deviation, maximum...4.20 .

" Frequency measurement, RF...4.50

Frequency offset, measurement...4.50
Frequency response (AF), measurement. 4210

GEN B, instailation...8.70

Handwheel, use...11.130

Harmonics submask, description...6.60
Harmonics, measurement.. 4.150 ‘
HELP...11.60

Highpass filter 300 Hz, optional module...8.160

IEEE commands, special charactess... 1040
IEEE-488 commands...1020 - '
IBEE-bus parametess, setting...12.60

IF bandwith, measurcment...4.240

IF filter curve...4.250

Input power, permissible...1.60

Instrument zooming...11.250

_Instruments...12.260

Iralics...3.50

. Keys, meaning...2.30

LEDs, coiour assignment...11.100

Lewvel, conversion...11.150

Limiter characteristic, measurement...4.280
Loading AUTORUN programs...7.290
Lower band, explanation...11.350

_Lowpass filter 3 kHz, optional module...8.180

Lowpass filter 300 Hz, optional module..£.170

Mains extension czble...1.50

Mains fuses...1.30

Mains voltage, permissible...1.20
Mains voltage...1.20

Master reset.. 11.9%0

Measurement range, seiection...11.260

. Measurement rdnge, specification...12.280

MEMORY CARD, files...7.60

MEMORY CARD...7.30 _
MEMORY CARDs, write protection...7.110
MEMORY mask...7.50

Mobile radicteiephones, measuremens...9.20

T
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PC programs Communication Test Sets

Do you have the same problem? Do you have ta laborious-
ly "type in” automatic programs for your communication
test sets on a small keyboard and only with the help of a
line editor?

That is hardly ergonomic, or efficient either.

Well, with the ARE (AutoRun Editor) SCHLUMBERGER
Technologies has solved the problem. ARE is a powerful,
menu-prompted editor that will run on just about any PC.
You send the test programs to the |EEE bus. And ARE does
this without your having to enter any control codes.

ARE comes to your assistance as early as when you are
developing test programs: parts of a program that keep
cropping up in a slightly different form can be fetched quite
simply from the library. Just make any modification and
you are ready.

Forget about the line numbers. Even with GOTO instruc-
tions you don't have to state them. Instead of GOTO 3270
you simply type GOTO "main menu”. ARE does the rest for
you.

No doubt that test programs can be understood much
more easily now.

ARE does not take 20 seconds to send even the most
extensive test programs over the bus. And while doing
this, it checks whether there is an undefined labe! following
a GOTO, GOSUB or ONERRORGOTO instruction.

ARE saves space too:

it can fade out REM lines while it is transferring to a com-
munication test set. The documented source text stays on
the PC, where you can best maintain and manage it.

And what is the situation like with existing test programs?
ARE will read these on the |EEE bus without any trouble at
all, and look after them just as carefully as if they were
newly developed test programs.

The fully automatic installation of ARE shows you right
from the start that you have a very simple tool in your
hands. And, of course, there is ingenious, context-sensi-
tive instant aid at your disposal: there is no tedious paging
through help menus with ARE.

Have we nailed your problem?
You can find more about ARE in the data sheet on the
opposite page.
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ARE - Facts and Features

libeary  Gote  Frander  Option. ARE 1,04

Hetp <ESCY tn quit

———--— Optlons for search; -----==ere—-—--—
B Search backuards, ie from current

locatlon of cursor to start of progcanm.
G Global search regardless of current
location of cursor.
K Replace Found text passages by new ones
without query.
U Ignore upper case and louer caze.
U Only find whole uerds.

CESC» to quit 1In'r nenary 401 l 1111 I ch l In.‘l 1815

ser interface
SAA interface with menu and status strip. Keyboard con-
trol, abbreviated key commands and standard function
keys. WordStar-compatible control codes. Instant aid for
all menu items and error messages.

Document management
Integrated file manager. Loading of alt files and program
building blocks by convenient menus. Brief description
for alt program building blocks.

import and export
ASCII format (8 bits)

Cursor movement
Character: rightfleft. Word: right/left. Line: up/down,
start/end. Screen page: up/down. Definition of and jump-
ing to markers anywhere within the program.

Block functions
Mark, delete, shift, copy and print,

Search & replace
Single and global search, forwards/backwards, ignore
upper case/lower case, labels and markers, only whole
words.

Editing functions
Insert and overwrite, delete and insert character or line,
undo editing of line.

Labels ‘
Any combinations of letters and digits. Maximum length
32 characters. Coding: “label”.

Library function
Store program building blocks (max. 16 Kbytes) in library
and load from library. Automatic distinction between
STABILOCK 4015 and STABILOCK 4031.

Syntax check
ARE detects GOSUBs, GOTOs and ONERRORGOTOs

C without valid or without any labels. Defined labels which

are not used by one of those instructions will alsc be
detected by ARE,
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Library

GOSUE “label4198
OSUE “label 438"
0TO "labeld588”
bar] 8358

: =======TX HEASUREMENT========
clear [Mditor
Fuit Altx

Memory management
Constantly updated calculation of available memory
capacity (on communication test set).

File compression
REM lines can be eliminated for transfer.

Re-transfer
Reading of AUTORUN programs from the communication
test set.

Transfer rate
Max. 1 Kbyte/s

Supported communication test sets
STABILOCK 4015, STABILOCK 4031

Other-
Operating-system window, automatic installation pro-
gram, ergonomically optimized screen drivers.

Hardware requirements
IBM-compatible PC with IEEE-bus interface card PC {1 A
(National Instruments).

Requirements on STABILOCK 4031
Firmware version = 2.56

Requirements on STABILOCK 4015

Firmware version = 1.12 and option IEEE-488/RS-232C/
Keyboard Interface.

Ordering codes

AUTORUN Editor ARE

897 100
IEEE-Bus Interface Card PC Il A 860 182
IEEE-488/RS-232C/Keyboard Interface 236 013
IEEE-Bus cable, 2 m long 860110

Update to Firmware Version = 1.12 for STABILOCK 4015
Update to Firmware Version = 2,56 for STABILOCK 4031
Subject to change. Status 11/81




