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Remarks

DBP 527 Gi

R

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

Our new folders are 90% recycled paper. To protect new
manuals against damp and dirt, they will be covered witha -
120-micrometer-thin polypropylene film, which Is quite un-
objectionable in ecological terms.

STABILOCK 4015 has been tested to DIN VDE 0871/6.78
in conjunction with German PTT decrees 1048/1984 and
483/1986 as well as DIN VDE 0875 part 1/12,88 and EC
directive 87/308/EEC plus German PTT decree 527/1978.
STABILOCK 4015 has thus been awarded the symbol for
RFI suppression.

s

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

Software and Documentation © 1985-1992 Schlumberger
Technologies GmbH. All rights reserved. No part of this
manual or the associated program may be reproduced or
copied in any form (print, photocopy or any ather process)
without the written approval of Schlumberger Technologies
GmbH.

These operating instructions were made with the DTP
software VENTURA Publisher 3.0.
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Startup







For the Reader in a Hurry

This section is intended for all of those who find operating manuals a torture. If
you sacrifice just 15 minutes of your time at this point, you will find information
that you just should not be without. This is information about first-time startup,
important declarations for understanding the manual and elementary operating
rules.

First-time startup

If you want to start up your STABILOCK 4015 right away, please note the
following:

e Permissible line AC voliage 110 V or 220 V. The Communication Monitor
adjusts itself automatically to the voltage you apply.

e Only insert the power plug in an outlet with a ground contact.
e To start, set the power switch to LINE or BATT.

immediately after you power on, all the LEDs will light up briefly (working check).
Then the monitor shows one of the socalled masks.

Now you can calibrate STABILOCK 4015 (see "Calibration" section in this chap-
ter) and get acguainted with it by trial and error. If you feed in any signals, be
absolutely sure to observe the input-power limits for the RF sockets (see "Per-
missible RF Input Powet" section in this chapter). All outputs are shorlcircuit-
proof, If you make grossly wrong entry combinations and STABILOCK 4015

refuses to accept any more entries from you, the key will break the
blockade. . :

Incorrect entries are answered with a signal toné. if you then simply tap {8ELP ),
the monitor will show you infarmation about the cause of the error. Tapping
without first having made a mistake, however, produces a table of
contents of the "built-in" manual, which contains important notes on use.




Declarations

So that you can understand the abbreviated forms of notation used inthe manual,
you should first familiarize yourself with the following declarations:

VOLTH ) +

Qffset
{FM| M | AM}

.8 kHz"

[> &

Notation for keys.

Notation for softkeys (these are the five function keys along
the bottom edge of the monitor).

Notation for entry prompts. In plain text this example
means: first press the [VorTu ) key and then the (GER ) key.

Notation for texts when they are to be read off the monitor.

In the socalled menus you will find different menu items for
setting the operating status of STABILOCK 4015. In the
entry prompts the menu item that is to be selected is shown
between braces. If one of a number of menu items is to be
chosen, al permissible menu items will be listed and sepa-
rated by the "|" character.

You always choose menu items with the
key; that is why this key is not mentioned extra in the entry

prompts (see also "Examples for practice” section). There
are details about finding and choosing menu items in the
"Working with menus" section.

Upper indexes refer to Appendix C (Chapter 12}, There you
will find imporiant details concerning the marked passage
in the text and the hardware and software versions of
STABILOCK 4015.

Reference to an important passage in the text.

Danger warning




Working with masks

The major operating modes of STABILOCK 4015 are called up with the following
keys:

Calls the basic TX mask (lests on transmitters),

Calls the basic DUPLEX mask (tests on transmitters and
receivers); requires the "DUFLEX Synthesizer" option.

Calls the basic RX mask (tests on receivers).

Proceeding from the basic masks, you call up further modes with the softkeys.
The masks thal appear will cover the basic mask entirely or in part:

Calls up the digital storage oscilloscope.

Full-screen display of one of the pointer meters.

Selection menu of ready programs for routine tests,

Calls up the system tester (selective call, PL/DPL, DTMF

or system test prcgram on a memory card).

ANALY Calls up the spectrum analyzer (only in the hasic TX mask).

[}

(%), and always take you from any mask back to the particular
basic mask.

i Fig. 1.1: Full-
RHS. sy 11 o3al | screen display of
pooeelocing RMS pointer meter.

: : The (T2,
' ! and keys take

. ' you back to the
basic mask.




In the upper half of each basic mask you find entry fields for the test parameters
{tuned frequency, RF output level, etc). Entry fields are always — in every mask
- reached with the cursor keys. Only the basic masks offer fast access:

Opens the Frequ field (tuned frequency ofthe test receiver
or signal generator).

{LEVEL) Opens the Lev field (RF output level) in the RX and
DUPLEX modes.
Opens the field for entering the frequency of the standard
AF generator GEN.
MOD Opens the level/modulation entry field of the standard AF
generator GEN.
: RX FM Fig. 1.2
G =
fret +0.9 "KHx | __
Lev/5an +0.0 dBa = .|
Gen 1,8900 kHz <=  2.40 kHz.a
Ext/lkHz <1.8000 kHz> Z.408 kHz
Data
HOD T dRCREL T RS
4,42 kHx| +8.2 dBr 384 v
1.890 kHz
scope B zoon fseecTALEsysTenf -~ ]

Always close numeric entries with (ENTER . In some entry fields you can open a
small screen window with beforehand (Fig. 1.3) to permit altera-
tion of the unit {eg Lev field). Continuous alteration of numetic values with the
spinwheel {eg tuned frequency) requires no ¢confirmation by (ENTER . If entries
are rejected accompanied by a signal tone, tap and read the cause ofthe
error on the monitar.

Flg. 1.3: Selecting

Frequ ‘ unit for the Lev
Offzet 2 field. Place the cur-
.l.tEvZSGQ e ivivrrrr SOOI bar on the re-
Gen 1.0} _d'-*'- Z2.08 kHz Sor . h
Ext/tkHz <1.of Mt OFF quired unit with the
Pata Wy cursor keys or spin-

HOD = RMS wheel and press

2.81 kHz 2.3 = 166 mY
1.800 kHz




The bottom half of the mask can show RF and AF pointer meters, the particular
AF meter that you want being called up with keys and

SINAD/DIST ). [VOLTM), [DEMOD ) and (RX_MOD/MODGEN ) determine whether the
AF meters evaluate a signal fed in on the VOLTM socket, the received and
demodulated signal or the signal of the intemal AF generators.

Working with menus

The settings that do not constantly have to be altered {IF bandwidth, type of
moduiation, etc) are made in socalled menu windows (menus for shori). These
do nct become visible on the menitor until you open them by pressing a key.

Open
menu window

Change
menu window

Close
menu window

Press the key. This opens a menu window on the
monitor that usually shows a number of menu items
(Fig. 1.4). The softkeys now indicate new functions and all
tests are interrupted (exception: monitoring of permissible
input power on the RF socket RX/TX).

*XFM ™M — Fig. 1.4: Here the
Frequ B09.0800 MHr 1Q1.3000 HHx MOD PAR menu
Offzet et et +8.81 kHx has been Qpenedl
.|._ev_/§3 x FM R whieh permits the
Gan &M 2.48 kHz - :
Extrikf  AM . setling of various
Data § x Crosz Demod FH | OFF modulation parame-
1 kHz . Mod B
R I ans ters,
LEXs peEm . -
\ x Ext FIR \
Ext ¥A Jh I
- Ty K 25mY T T 1.44 ¥
1.375 kH=z
A~ PARERF = PAREHOD-Fat HEnU > Y

Once the monitor is showing a menu window, other menu
windows can be opened with the softkeys. The softkey
whose menu window is momentarily open is highlighted.
The softkey designations indicate what settings the menus
will allow. The menus that are offered will depend on the
operating mede of STABILOCK 4015. If a mode gives you
more than five menu windows, softkey appears
(scrollto next menu selection).

Pressthe key. This closes the menu window that is
currently open (1%, and also ciose menu
windows correctly). The monitor again shows the original
mask and its softkey functions. Tests are continued, but all
alterations made in the menu windows now apply.




You produce the reguired operating status on STABILOCK 4015 simply by
selecting one or more of the menu items that are offered. In the MOD-PAR menu,

for instance, you can

Locate
menu item

Select
menu item

set frequency modulation by choosing menu item Fi.

Before seiecting a menu item, you have to locate it. To do
this, move the cursor barto the required menu item with the
cursor keys or the spinwhesl. If you keep the cursor keys
depressed, the cursor bar is moved on autornatically.
Menu items that are shown with only half brightness are
momentarily disabled {eg because an option is missing);
these cannot be located until a certain requirement is
fulfilied.

There are two kinds of menu item:

« Type A: menu items that are fully covered by the cursor
bar {Fig. 1.5).

= Type B: menu iterns that are only partly covered by the
cursor bar {Flg. 1.6).

Menu items of type A are selected simply by striking the
{UNIT/SELECT ) key. A cross is entered in front of the menu
itemn for confirmation. If menu iterns are interdependent, the
selection of one menu item will cancel the cross in front of
an adjoining menu item. Thus, in the MOD-PAR menu for
instance, only ane of the three kinds of modulation ¢an be
crossed at any one time, If a menu item is independent of
others, the c¢ross in front can be canceled by striking

(UNIZ/SELERT) again.

TX FM

TX FM

% futn Freg. pm,} .

-10 dBm

% Aute Mreg-Adj.

‘RE/TX  ~1@ dBm

TXSens ~6@. dBm

Il TXSens 8@ KMz

AF=PARPRF-PRAREMOD-PAREE TLTER]

TXSens —6@.dBm

Bl TXSens B@ kHz

for-pacfirr-PaslMOD-PAR HENU >

Flg. 1.5: Here a menu item of type A has
beenlocated. Menuitem Aute Freq.Ad].
(activates automatic tuning) is disabled,
because the RX/TX socket was not con-
nected when this picture was taken.

Flg. 1.6: Thisis amenuitem oftype B. The
two menu items under Squelch and the
menu item BW TXSens are also of this
type (can be recognized by the numeric
values).




Select
menu item
{continued)

Menu items of type B permit either entry of a numetic vaiue or

S
S

election of a setting from an offered list of settings. The
electionofthese menu items also starts with [UNIT/SELECT ).

There can be three different reactions to this:

A cross is entered in front of the menu item, ie the menu
item is selected and the numeric value to the right of the
menu item applies. To alter the numeric value, move the
cursorto the right, type in the new valug and confirm your
entry with (ENTER |.

Example: RF-PAR menu, menu item RX/TX (switch
sguelch to RX/TX socket and enter the squelch response
level).

You can start straight away by typing in a numeric value
{confirmation with (ERTER )). The numeric value assumes
the function of the cross, ie for numeric values of # 0 the
menu item Is selected automatically.

Example: RF-PAR menu, menu item Preatt (enter
value of external preattenuation for compensation pur-
poses).

A submenu opens on the menitor that offers given set-
tings (Fig, 1.7}. Mark the required settings with the cursor
bar and select them with (UNTIT/SELECT |. These menu
items are not crossed because the associated function
must always have one of the offered values.

Example: RF-PAR menu, menuitem BW TXSens (select
IF bandwidth of test receiver).

™ FM Flg. 1.7: The menu

Fre item BW TXSens

w Puto Fraeg.Ad].

conceals a sub-
menu that allows
you to select IF
bandwidth,

RE-BAR FILTER B




Examples for practice

Example 1: Chapter 5, for instance, contains the following entry prompt for setting
the IF bandwidth of the test receiver:

Opens menu window, Movs cursor bar to menu Closes menu window RF -

Testing is interruptad. item BW TXSens and sslect PAR. Tests are continued;
this menu itermn by striking selected IF bandwidth Is
key. This now applicable,

opens submanu,

l

[MEWU) + (RF-PAR) + {BW TXSens}+{80 xkHz|20 kHz|9 KEz''} + 1

! T

Strike softkey This submeanu offers various [F band-
and open associated widths, Move cursaor bar to required antry
menu window. and ¢choose it with (URIT/SELECT).

" refars you to Appendix C, where you

can read thatthe entry 5 kEz only comes
with a certain version of the demodulator
stage.

Example 2: And this is the entry prompt for setting the modulation:

Opens menu window. The menu window offers three renu
Testing is interrupted. items for the modulation. Move cursor bar
to required entry and select it by striking
" (OWTT/SBLECT] key.

l

MENU | + (MOD-PAR ) + {AM|FM| &M} + (HENU ] W
Strike softkey Closes menu window MOD-PAR.

and open associated Tests are continued; selected modula-
menu window. tion is now applicable.




Introduction

In the development of the STABILOCK 4015 Communigation Monitor, careful
attention was paid to intuitively correct cperation of all elementary functions, Fast
familiarization is assisted by a powerful HELP function, This lets you know straight
away that you have done something wrong by means of an acoustic warning
signal. The HELP function will also give you information about what you have
done wrong (insertion of HELP texts on the maniter) and about the meaning of
important masks and keys. ‘

This manual is primarily a source of reference, with indexes that iet you find what
you are looking for fast. We suggest that you just take a look at the list of contents.
This will be enough to famiiiarize you with the structure of the manual so well that
you will soon be able to find your way about very easily.

After first getting acquainted with STABILOCK 4015 you really should read the
sections "Safety Notes" and "Permissitle RF Input Power" in this chapter, They
contain important information that will help safeguard you against injury and the
instrument against damage.




‘Standard Equipment

Ordering code

1 x STABILOCK 4015 108 901
1 x Operator manual 290 088
1 x Memory card (32 kbytes, blank) 897 050
2 x 50-8 terminations for sockets RX HIGH TX SENS

{BNC connector) 874 008
1 x Power cable, standard or 880 804

Power cable USA or 880 620

Power cable UK 880 621
1 x Female connector for battery cable 884 015
1 x Jagck plug for headphones 884 123
1 x Set of miniature fuses (power) ) 849 0386
1 x Set of miniature fuses {battery) - 849 064
1 x Set of protective covers for front and rear panel 501 370

Internal hardware options {(see Chapter €) ordered together with the Communica-
tion Monitor will usually be ready installed ex works.

STABILOCK 4015 tells you on its screen what hardware options are installed. For
this call up the STATUS menu as described in Chapter 4.
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Safety Notes

STABILOCK 4015 is built and tested in line with DIN 57411 part 1 (protective
measures for electronic test equipment). The instrument complies with safety
class [; it left the works in a perfectly safe condition for operation. To make sure
it stays this way and can be operated without any risk, take good note of the
following instructions, which are based on section 17 of DIN §7411 part 1a:

Before startup

Before powering on, ensure that the operating voltage which is permitted for
STABILOCK 4015 {115V = 20% or 220 V = 20%]) is the same as your power
source. STABILOCK 4015 adjusts itself automatically to the applied (permissible)
line voltage.

The power plug must only be inserted in an outlet with a ground contact. You
should not cancel the resulting protective effect by using an extension cable
without a protective conductor.

Any interruption of the protective conducter inside or outside of the instrument or
undoing of the connection of the protective conductor can make the instrument a
potential risk.

During tests

The power plug of STABILOCK 4015 must be inserted before connecting to live
test circuits that are not joined to a protective conductor.

During malntenance and repair

Live parts can be exposed when you open covers or remove components,
Connecting parts can also be live.

Before any adjustment, maintenance, repair or replacement of paris the instru-
ment must be separated from all voltage sources if it will be necessary to openit.

If any jobs have to be performed on the instrument while voltage is applied, they
shouid only be undertaken by a specialist who is aware of the dangers that are
involved, ‘

1—=11



Capacitors in the power supply can still be charged, even though the instrument
has been separated from all voltage sources.

High and dangerous voltages canstill be present in the instrument when itis being
powered from a battery.

Only use fuses of the stated type (see "Line Power" section). You should never
patch fuses ar short the fuse holder.

Shutdown when defective

If you think that it is unsafe to continue operating the 4015, shut it down immedi-
ately and secure it in such a way that nobody else can start it up again, ie
especially for the protection of third parties. Get in touch with your nearest
SCHLUMBERGER service station.

In the following cases, safe operation is very likely no longer possible:

e if the instrument exhibits visible damage,

¢ ifthe insttument will no ionger work,

s after a longish period of storage under the wrong conditions (se€ data sheet),
o following transport under adverse conditions.

Notes on health and environmentai protection

The internal 20-dB attenuator contains beryllium oxide, This material can be
carcinogenic if it comes into contact with the skin or particles are inhaled. The
cormponent is normally quite harmless, but it should not be opened up or
destroyed. There is an appropriate warning on the cover of the attenuator. If the
companent has to be disposed of, take it to a special-refuse treatment plant or a
SCHLUMBERGER service station.

The internal battery (option) contains nickel-cadmium ceills. Cadmium is poi-
sonous, so whenthe battery is used up, do not put it into the normal waste disposal
but instead take it to a proper recycling plant, a station for used batteries or a
SCHLUMBERGER service station,

i—-12



Permissible RF Input Power

STABILOCK 4015 has two RF input sockets: socket TX SENS for Iow-'ﬁower
signals and socket RX/TX for power signals.

TX SENS socket
Pmax = 0.1 W (no time limit)

Input signals of P > 0.25 W will destroy the highly sensitive RF input stage of the
Communication Monitor.
RX/TX socket

Pmax= S0W (notime limi)
Pmax= 150 W (with time limit)

Fig. 1.8 illustrates for P = 150 W the relationship between permissible duration
of application and the waiting time between two tests:

150'W
Room temmperature T = 35 °C

oW

¢. 1 min ¢. 3 min

Flg. 1.8: The maximum permissible power of 150 W may be applied for ¢. 1 min. Then you
must wait ¢. 3 min before again applying 150 W for e. 1 min. | the time is shortened to 30 s
for example, the duration of the foliowing test phases (with 150 W) is reduced to c. 20 s.

For power of 50 W < P < 150 W the permissible duration of application is corre-
spondingly longer. If this permissible duration of application is exceeded, a
warning signal will sound and the monitor shows REDUCE RF POWER.

When the monitor shows REDUCE RF POWER, the applied power must be
reduced immediately to P < 50 W, Otherwise the internal attenuator will overheat,
The display REDUCE RF POWER goes off T
after ¢. 30 s. Then the attenuator will have R
cooled downtoc. 90 ‘Cand Communication | &2 RE D U C E }...

Monitor is ready to continue testing. et RF

r POWER T




== !fthe monitor shows REDUCE RF POWER afteran unusually shorttime, check the
two screws indicated in Fig. 1.9 to make sure they are stili tight. These screws

are important for the thermal coupling of the RF moduie with the heatsink on the
side of the enclosure.

Flg. 1.9: These twe screws on the left- ]

hand side panel must be tight to ensure ® ® ]
that the RF module will only heat up
slowly when high RF input power is ap- ¥
plied. E '
E
3 L
= ()]
® @)®
I _—

As long as power of P > 50 W is applied, STABILOCK 4015 should never be

switched off. The input power can still cause the attenuator to overheat but no
warning would be visible!
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Line Power

Permissible line AC voltage
115V = 20% and 220 V = 20%

STABILOCK 4015 sets itself automatically for 115 Vaz or 220 Vae.

If the line AC vecitage 1s out of telerance, the specifications of STABILOCK 4015
will no longer be true. Line voltages of more than 264 V can damage the
Communication Monitor.

Power connection

Connect the supplied power cable between the LINE socket of the power-supply
medule and a power outlet with a ground contact.

Power fuse

Fuse holder Si1 on the power-supply medule.
Fuse insert: T1.6/250 D (slow, 1.6 A, size 5.2 mm x 20 mm}.

Fig, 1.10; Rear panel of power-supply module.
To take this module out of its slot, you must first
undo the screws on the black strips at top and
bottom and the two Phillips screws on the
Isfthand side panei {as seen from the reat) of
the STABILOCK enclosure. The screws on the
side are alsc important for thermal coupling of
the power supply with the chassis, so you
should not forget to tighten them again.

T
| entha 51 DR

» Powsr Swed]

L
Ut Bty
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Battery Power
With STABILOCK 4015 there are two ways of battery powering:

* Powering from internal battery (option 205 006},
¢ Powering from external battery (eg car battery).

Powering from internal battery (option)

The internal battery (12-V nickel-cadmium block) has a capagcity of 7 Ah. This is
enough to power STABILOCK 4015 for about one hour, When the Communica-
tion Monitor is connected to the line, the internal battery is charged with approx.
0.7 A and switches automatically to floating operation when it is fully charged.
The momentary voltage of the battery can be read off at any time in the STATUS
menu (Battery field, see Chapter 4). If the field only shows dashes, there is no
internal battery installed. The installation of the battery is explained in Chapter 6.

Powering from external battery

Flg. 1.11: The fead-In point EXT BATT {three-pin
flange plug) for the external battery is located on
the rear pane! of the power-supply module, The
polarity is also shown, The flange plug and the
battery socket (ordering code 884 015) are non-
interchangeable. If the polarity cf the haftery is |
reversed, an internal protective diode will prevent =45
any damage to STABILCCK 4015.

Technical data of externai battery: see Ap-
pendix A.

The external battery is not charged by the
Communication Monitor.

@i

!scomz

b oo
e 1L
o,,’;,,f;’:;‘s; HEEENE
N, ] WQDEDE

S ey

Fuse protection of internal/external battery

Fuse holder Si2 on the power-supply module.
Fuse insert: T10 A (slow, 10 A, size 6.5 mm x 32 mm).
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Powering on

‘Line powering

Set the power switch to LINE or BATT. BATT is permissible because
STABILOCK 4015 automatically selects line powering if there is no battery
voltage.

If, after you power on STABILOCK 4015, a menu window appears with the title
CALIBRATION REQUIRED, this can be for two reasons: the stored calibration
factors have been lost {then you must calibrate afresh), or the stored calibration
factors apply for a different interior temperature of the Communication Monitor
(thenyou can calibrate afresh). Referto the "Calibration” section for more detalls.

Battery powering or parallel line/battery powering

Depending on the voltage supply and the three settings of the power swiich,
STABILOCK 4015 s either line or battery powered. The following table shows the
different possibilities:

Voltage supply Setting of Operating
Line voltage Internal battery | External battery | POWer switch status
present? present? present?
Unimportant Unimportant Unimportant CFF instrument
inoperative
Yas Unimportant No or LINE or BATT Linepowering
Vet < €. 17V
No Yes No or Powering from
Vg < 6. 13V BATT internal Batte
Unimportant Unimportant Yes
Vear > 0. 17 V
No Unimportant Yes BATT Powefifig:from
Veat > €. 13V ‘externalbattery
No No Yes
Vban >C 10V
Yes Yes Unimpertant LINE ¢rOFF Internal battery
- being charged

Table: Operating status of STABILOCK 4015 depending on voltage supply and setting of
power swhch

Bypassing power failure with internal battery (option): if the power switch is setto
BATT instead of LINE during line powering, the internal battery will take over
powering without interruption if there is a power failure,




Data Retention

Data retention when powering off

STABILOCK 4015 stores the complete instrument settings in a battery-buffered
RAM {NiCd battery). When you power the Communicaticn Menitor on again, it
logs on with the basic mask that was last in use and the cperating modes are
exactly the same as when it was powered off (coupled sockets, menu settings,
entries in fields, ete). Se if you had to interrupt a test, you can continue it right
away.

Data retention upon power disconnection
The data are preserved just as if you powered off STABILOCK 4015 intenticnally.

Data retention upon change of mask

When you change from cne basic mask to another, the mementary insirument
settings are stored. These settings are then resiored when you recall the particular
basic mask. In this case instrument settings mean:

e entries in the mask fields and called-up pointer meters,
o coupling of sockets, AF test signals and AF generators.

On the other hand, 2 declaration made in the menus of the basic masks does not
only apply to the basic mask you are using but to all masks (the few exceptions
are pointed cut in Chapter 5).

I
The entry fields of the basic DUPLEX mask adopt the contents of the appropriate
fields in the basic RX and TX mask (and vice versa).

Total reset

A total reset puts STABILOCK 4015 into a specific cperating status (resetting as
ex works, see alsc Chapter 11, IEEE command ERASE). This is useful if the
Communication Monitor has been setio an unknown status by someone else and
the original operating status cannot be preduced as a sstup.

To execute a total reset, press the key, keep it depressed and additionally
press the key for a short time.

A total reset clears programs stored in RAM and 2!l setups stored in RAM are
reset as they were ex works.
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Calibration

Why calibrate?

STABILOCK 4015 needs to be calibrated from time to time o ensure that it
adheras to its strict specifications. You can start the calibration operation at any
time yourself, so environmental effects (eg changes of temperature) and com-
ponent aging will not result in any loss of precision.

What happens in calibration?

STABILOCK 4015 feeds the various stages with internally generated reference
signals for level and frequency. The signal that a stage produces is then compared
to the reference values. This leads to the creation of correction factors that are
stored by the RAM and which are afterwards taken into account when measured
results are displayed and signals are generated.

Every time you power STABILOCK 4015 on, it checks the stored calibration
tactors, If any error is detected, a menu window will apen automatically on the
display and prompt you to carry out fresh calibration.

The interior temperature of STABILOCK 4015 plays an important role in calibra-
tion: if the Communication Monitor is calibrated straight after it is powered on for
example, the calibration factors will no longer be right after warmup. The situation
is the same if there are strong fluctuations in ambient temperature or changes of
temperature because you feed in powerful RF signals. So, to prevent any
"concealed" measuring errors, a sensor constantly monitors the interior tempera-
ture of the Communication Monitor. If the temperature difference exceeds about
8 °C, a menu window will open automatically on the display and suggest that you
make fresh calibration . You can accept the suggestion or ignore it.

So STABILOCK 4015 offers three ditferent kinds of calibration:

e Calibration when the interior temperature has altered by more than 6 °C 3)
(temperature-regulated calibration).

s Calibration at any time regardless of the temperaturse control {specific calibra-
tion).

o Calibration if an error is found when checking the stored calibration factors
(forced calibration).
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Temperature-regulated calibration

If the interior temperaturs of STABILOCK 4015 alters by about 6 °C, a2 menu
window automatically appears on the d|sp|ay (Fig. 1.12). You can then choose
to start the calibration operation or just continue working.

(START CALIBRATE) Stiartsthe calibration operation. First you have to withdraw

all test cables from the front panel, because these could
produce incorrect calibration factors 2, During calibration
the display will read CALIBRATING. If this disappears after
afew seconds, it means that all stages have been calibrated
property (new calibration factors in RAM, valid for the
momentary interior temperature) and the Communication
Monitor can continue working.

The calibration operation is not started. The stored calibra-
tion factors ars kept but are related to the momentary
interior temperature. Strike the softkey and the Com-
munication Monitor is ready to continue, should
only be usedin exceptional cases, eg if you wantto continue
aseries oftests withoutany change in measuring accuracy.

STABILOCK 4015 only shows the menu window (Fig. 1.12) while one ofthe three
basic masks or a ZOOM mask is calied up (if the optional DATA Module is
installed, neither the encoder or decoder may be activated).

In the warmup phase (A% »>> 6 °C) STABILOCK 4015 may show the menu
window a number oftimes. If you do not want to risk 2a measuring etror, you should

calibrate each time. If you have plenty of

X

Offzet —_—

Frequ 155. 8600 - MHz

time, you can leave the (first) menu win-
dow on the display and wait until the
Communication Monitor has warmed up

Gen
Exts

| m/

S CALIBRATION REUIRED |
-------------------- 3 high measuring accuracy that is only bet-

Disconnect all signals
from front panel.

{about 15 min) before starting the cali-
bration routine. In this way you achieve

tered by specific calibration.

=Y In the AUTORUN and REMOTE modes,

Kz temperature-regulated calibration in the

B HH | \way described is not possible (no basic

Fig. 1.12: if the interior temperature of mask}. But IEEE commands can gquery

STABILOCK 4015 alters and affects the need for calibration and start the

measuring accuracy, the display will show

this menu window,

operation as necessary (see Chapter 9).
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Specific calibration

If you calibrate immediately before testing, this will guarantee optima! measuring
accuracy (especially in RF tesis). Specific calibration also eliminates extremely
small measuring errors that ¢an be preduced at only 4 °C temperature drift, for
instance, andtherefore cannot be corrected by temperature-regulated calibration.
So, before carrying out precise measurements, you are advised to proceed as
follows:

s [MENU )+{MENU>>)+(MENU>>)+({CALERT) takes you to the menu shown in

. Fig.1.13.

s Withdraw all test cabtes 2, move the cursor to the menu item Start Cali-
brate and strike the key. This starts the calibration opera-
tion, which you ¢an recognize by the message CALIBRATING.

s The message CALIBRATING extinguishes after a few seconds if calibration is
successful. After you close the menu window with the process is
finished and STABILOCK 4015 uses calibration factors for the following meas-
urements that exactly match the momentary interior temperature.

If you calibrate STABILOCK 4015 during the warmup phase {lasts approx.
15 min}, the calibration factors are only valid for a short time. So you should not
carry out precise measurements during warmup.

Specific calibration is also advisable immediately before ¢alling up modes that do
not permit temperature-reguiated calibration (eg scope, analyzer, work with a
software option).

Fig. 1.13: This menu window permits spacific R% FM
callbration at any time. This ensures optim&l | Frequ  150.e000 Mz
i Offzet +0.¢ kHz
accuracy for the following measurements. Covrson  -co.6 dse
Gen 1.0680 kHz 2. 48" KHx
| Exts Lk .
‘Data Before Select,

Disconnect all signals
from front panel.

'--S,t-alf:t-.‘(i'ahjhr_ate. v
Start Self—Check e

sTATusRH REVRchLBrt B0 WHENUD S
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Forced calibration

Every time it is powered on, STABILOCK 4015 checks the calibraticn factors held
in RAM by the checksum procedure. Any error that is detected will force the

calibration reutine {Fig. 1.14}.

™™ FH
Frequ 1550080 MHz
Offzet -
G
Escti|

', from front panecl.

S cwIBRITION REWIRED |

Disconnect all signals §*-

Flg. 1.14: If the display shows this menu win-
dow after you power on the Communication
Monitor, it means the stored calibration factors
are wrong. The menuregLires youto withdraw
all test cables from the front-panel socksts 2,
Strike any softkey to start the callbration.

Error message during calibration

If defective stages are detected during calibration, the SELF-CHECK is automati-

cally called up (Fig. 1.15).

SEVF-CHECK

Emiel oamere Far.
Hod. GA

Demodu :  Da Selfctieck.

Duplex

Flg. 1.18: If any stage cannot be calibrated,
the display will show this message, Strike any
key to start the SELF-CHECK. This only takes
a few seconds (sse Chapter 4, "CALBRT").

(z=x], of (Rx) take you back to the
basic mask after snding the SELF-CHECK,
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Operating Rules







Operating Concept

The operating concept of STABILOCK 4015 is based on the same scherne for
performing all tests:

1}  Call up the required mask.

2) Fillinthe entry fields of the mask {test parameters).

3) Cali up the required test instruments.

4)  Dedlare further test parameters in menu windows as required.

5) Connecttest signal(s} and ~ if necessary — modulation generator(s).

6} Read the results directly from the meters or start the test and wait for the
numeric results.

This chapter tells you how to perform the individual steps in operation. As
preparation, read the section "For the Reader in a Hurry" in Chapter 1.




Mask Callup

The setting of a particular operating status aiways starts with the calling up of the
appropriate "basic mask" (setting the mode}. Caliing up the basic RX mask, for
example, straight away puts the Communication Monitor into the mode for
receiver tests.

Callup of basic masks

Basic masks are always called up with the mutually canceling keys (Tx],
or [Rx):

Caliup of TX mode (transmitter tests).
Callup of DUPLEX mode (transmitter and receiver tests}. This

basic DUPLEX mask can only be called up ifthe optional DUPLEX
synthesizer is incorporated.

Callup of RX mode {receiver tests).

The top half of each basic mask has entry fields for setting the required test
parameters, while the bottom half is always reserved for displaying test instru-
ments.

Mask callup with softkeys

The socalled softkeys {the row of kKeys beneath the monitor) are assigned their
functions by the mask that is called up. The function of a softkey is shown by the
bright-up fields along the beitom edge of the monitor. Just strike a softkey and
the particular function will be executed.

Inthe basic masks all softkeys serve the purpose of calling up other masks, These
masks cover the basic mask either entirely or in part, ie its bottom half (Fig. 2.1
and 2.2).

% FH Ref. Lev -58.9 dBm Span 2.50 ‘MHz

Frequ 101_2500 HHx
Dffzet

Gen 1286800 kHz 207 mv

Exts1kHz <1.0600 KHz> oFF

Data

A a A d A A 50 m¥sdiv
! 1 ms/div

[CONTINJFREEZER1=5HOT " LUNE: |

Flg. 2.1: Hera the bottom half of the basic Flg. 2.2: The mask of the spectrum analy-
TX mask is concealed by the scope mask. zor entirely conceals the basie TX mask.




= When a basic mask is concealed by ancther mask, the mode produced by the
basic mask is still maintained. If you display the scope in the basic TX mask for
instance {Flg. 2.1), the Communication Monitor is still in the TXmode (transmitter
tests). The monitor will not show any pointer meters in the bottom half however,
but the scope mask instead. Then you can look at an oscillogram of the demodu-
lated received signal.

The softkeys of the basic masks call up the following masks:

Callup of the scope mask (digital AF storage oscilloscope). With
the scope you can examine an external AF signal, the demodulated
received signal or the modulation signal of the signal generator
(see Chapter 5, "Digital Storage Oscilloscope™).

Callup of a ZOOM mask {full-screen display of a pointer meter).
The ZOOM masks are particularly useful for adjustments {see
section "ZO0OM Function” in this chapter).

Callup of ready programmed test routines. These SPECIALs ex-
gcute time-consuming routine measurements, like that of modula-
tion frequency response, in a matter of seconds (see Chapter 7).

(S¥STEN) Caliup of masks for testing selective-cali sets, radio-data sets or
radiotelephones (see Chapter 5 and 10).

ANALYZ Callup ofthe spectrum-analyzer mask (only possiblefromthe basic
TX mask}. The spectrum analyzer will show the spectral distribu-
tion of a carrier signal, for example, or the occupancy of stations in
a frequency band (see Chapter 5, "Spectrum Analyzer").

i [(TX1 and will take you back to the basic mask from each mask.

if a mask conceals a basic mask entirely, you normally no longet have access to
the entry fields of the basic mask. But to enable alteration of things like RF output
level for instance, importantentry fields are transfered tothe superimposed mask.
Here they have exactly the same features as in the basic mask.

Example: The entry field Center in the anatyzer mask (Flig. 2.2) is the Frequ
field (RF tuning frequency) frorn the basic TX mask. So, when you return to the
basic TX mask, the Frequ field will contain the value that was last entered in the
Center field (and vice versa).




Meaning of LEDs

lliuminated LEDs indicate that the particular function is active. When the LED
ahove the key lights up for instance, this means that the input signal on
the VOLTM socket is connected through to the AF meters of the Communication
Maonitor. If the LED of the adjacent key lights up, the dernadulated
received signal is connected, even if you still apply an AF signal to the VOLTM
socket.

If there are several LEDs assigned to a key, you have 1o tap the key repeatedly
to call up a particular function (if it is not disabled).

The LEDs "CCITT", "LP/HP" and 1 kHz" are not assigned to a key. These
functions are cailed up from menu windows (see Chapter 4, "FILTER" and
"MOD-PAR"),

Colors of LEDs

A number of functions are disabled in the TX and RX modes. In the RX mode, for
instance, you cannot connect a demoduiated received signal with the
key because the signal generator is activated and not the test receiver.

You can see immediately what function is possible in what mode by the colors of
the associated LEDs:

T - in TX mode only those functions are accessible that have red or
ysllow LEDs.

DUPLEX in DUPLEX mode every function is accessibie.

RX In RX mode only those functions are accessible that have green
or yeliow LEDs,

The colors of the LEDs correspond to the colors of the keys (Tx ), (0L and
(&x). Yellow has a special significance because the related functions are acces-
sible in each mode.

Example: The key has two functions. In TX mode only the
MODGEN function can be accessed {red LED iliurninated), in RX mode only the
RX MCD function (green LED illuminated). In DUPLEX mode either of the
functions can be activated by repeatedly tapping the key (meaning of functions;
see Chapter 5, "AF Signal Analysis").




Filling in Entry Fields

The fields of a mask are divided into entry fields and display fields. The contents
of an entry field — besides the settings made in the menus — affect the momentary
operating status of STABILOCK 4015 {eg tuned frequency of the signal gener-
ator). Display fields are for the alphanumeric readout of measured values.

When you first start up, all entry fields contain default values (ie the values that
are set ex works).

Locating entry field

Before you can fill in an entry field, you have to locate it. There are two ways of
doing this:

e Fast access with the keys (FrREg), [LEVEL), (MobFREQ ) and (¥op) (see
Chapter 1, "Working with masks").

e Paositioning with the four cursor keys (movement of the cursor bar).

The bright cursor bar always marks the located entry field (Fig. 2.3). Only this
field will accept an entry. |f an entry field indicates OFF, you cannot position it with
the cursor keys until you have activated the associated test device (signal
generator or one of the A generators). In other words you must press [TEVEL],

(GEN), {DATA ] Or (EXTHOD].

The fast access will only take you to the most impertant entry fields of a basic
mask {even if the bottom half is concealed by ancther mask or a ZOOM mask is
called up). With the cursor keys, however, you can reach every single entry field.

Flg. 2.3. This masgk (basic RX mask and a |- RX FM
system test mask) has nine entry fields. The | rrequ  7a8.eses: MHz
Timeout entry field is the onethat is momen- | 0ff=ct +e:0 khz o ENtryfields-

. . . v 73 1.0006 V a—
tarily located. The DATA Module eptionisnot | e VT  Luveypr el
installed, so the entry fields of the AF gener- Bxt/tkHz < 10000 KIa> |t 2. 40 Kits
ator DATA are missing in the Data line, Data

y o+
What fields of a mask are entry fields can be EE{T Musber 123455 E_H.. L+ DECODE
tound by moving the cursor bar, Decode Toacs S
Decoded Tones : L—

Response Time @

COMTINJ s BRESULET




Entering new numeric value

Most entry fields simply require the entry of a numeric value, the units already
being firmly assigned. If the AF generator GEN is to be set to 1 kHz for example,
all you have to doIs enter the figure 1inthe appropriate entry field ofthe line Gen.
The units kHz apply autcmatically, they cannot {(at least in this entry field) be
altered (Flg. 2.4). '

RX FM : Flg. 2.4: The entry fisld for the frequency of
| Frequ FECFCIITEGEE the AF generator GEN only requires the entry
Ofbset, +0.8 . kHz ; . ; .
LevsSon 0.0 dBe i g;;gnniﬂenc value. The units kez are frmly
Gen' 2.40 kHz '
it PO 34 i
Data
HOD dB-RYL RS —
LT e e Units
4 ¢ Numeric value
4.42 -kHz +&. 2 dBr 354 mV
. 1.8 kHz

Operating procedure

1) Locatetherequired entry field.

2) Typeinthe new numeric value on the numetric block. Upon entry of the first
digit the original value is deleted. A flashing cursor marks the entry position
you are located at. The remaining zerces do not have to be entered
(example: entry field for frequency of AF generator GEN e entry 1.5
corresponds t0 1.5000 kHz).

3) Confirmthe entry with (ErTER ). Onty then is the new numeric value adopted,
which is shown by the disappearance of the flashing cursor. Any missing
zerces are added automatically.

With the fast access you leave a located entry field even if the entry has not yet
been terminated by (ENTER . In this case the entry is lost and is replaced by the
criginal contents, This also applies if an entry field is left prematurely with the
cursor keys pointing up/down. So you should always close entry fields immedi-
ately after making your entry.




Rejection of impermissible entries

STABILOCK 4015 checks an entry after to seeifit is within the permis-
sible limits. Impermissible entries are rejected with an accompanying signal tone
(the entry field adopts its previous value), If you want to, you can then cali up an
information window with [HEZF ) to see what the permissible range of values is
{Flg. 2.5). Make sure that you do not press any other key than [(BELT) after the
signal tone (see also section "HELP Function' in this chapter). (uIT) closes the
information window and you can then repeat the entry straight away.

Flg, 2.5: Information windows like this can
aiways be called up if an entry isrejected. Here
an atternpt has been made t¢ enter an RF
output level of —87 dBm in the Lev field, while
the RX HIGH socket is connected. Why this
did not work can be seen frem the information
window.,

R™ M

ERROR RF Output Level

RMTR:  C130. .—6@ dBm -
RX High: -79..+13 dBe -3
Similar limits for

dBuY and Yolt conversion.

AM: Max is reduced by 6dB

~ 1 {emoire

Correcting entries

Correction during Incorrect entries can be corrected during the entry. Locate
entry the position with the cursor keys that point left/right and
overwrite the error,

Correction after If you dao not detect an incorrect entry until after you have

entry : confirmed it with (ENTER ], you can "open" the entry field
again by striking asecond time {the cursor flashes
in the field). The contents of the field are not deleted. So
you can locate the error with the cursor keys that point
leftfright and overwrite it




Continuously altering entries

With the spinwheel VAR you can continuously alter the contents of each entry
field without having to confirm the entry with (ENTER). This enables you to
gradually alter the tuned frequency, for example, and observe the effect of this
on the measured result.

Operating procedure

1) ' Locatetherequired entry field. Use one of the keys for fast access or pesition
the entry field with the cursor keys and open it with (ENTER .

2) Move the cursor to the required place with the cursor keys and turn the VAR
spinwheel until the value you want appears at the cursor location. Turning
to the right produces higher figures and turning to the left lower ones. Note:
When you reach 0 or 8, depending on the direction you turn, there is a carry
over to the next place.

3) If you then want to move to any other field with the cursor keys, close this
entry field first with (ENTER].

Spinwheel function In menu windows
In menu windows the spinwheel has a dual function:

¢ Immediately after you open a menu window, the required menu item ¢an be
located quickly by turning the spinwheel (see also Chapter 1, "Working with
menus').

o |f you move the cursor with the cursor keys to the entry field of a menu item
(eg menu item RX/TX in the RF-PAR) menu, the spinwheel will again enable
you to alter a value continuously.




Selecting units of numeric value

In some entry fields you can assign a numeric value the units that you wish. If you
are used to setting RF output levels in dBm for instance, you can still do this just
as easily as someone who would rather work in dBu or V. When the units are
changed, the numeric value is converted automatically. In this way the fields
concerned can also be used as "unit calculators".

What entry fields offer a choice of units?

All level entry fields (RF/AF) as well as the entry fields for RF frequencies offera
choice of units (Fig. 2.6), even if one of these fields has been adopted in a
superimposed mask. )

Flg. 2.6: Here all fields are marked thatpermit | — o en T FH

the assignment of units. The coresponding | Frequ - 78.0080 HHz <t 06,0000 Mz

fields of the hasic TX and RX mask cffer the | Offset +0.0 kHz m——
Leys/500 l1.000 V

same assignment. ] et e S

Gen 1.0000 " kHz 1.00 my

ExtsikHz <1.8008..kHz> 29...‘0 nY
Note: The entry fields in the lines Gen, | Ba2a 20.0 mv
Ext/1kEz and Data (option) will only enable HoD RHS

the assignment of units if the appropriate AF ||, "= |7~ 0. ‘.
genaerators are switched to the TX signal path \ \ \\
(see also Chapter 5, "AF Generators"). @:00 ok | 8,80 KHz e.1 my |

fscore N Zoon RSPECTAL fSvsTeEHf -]

How are units selected?
1) Locate the required entry field (the field is brightened up).

2) Type in the numeric value and, before confirming it with (ENTER), tap the
key. This opens a smali window on the monitor that shows
a list of the available units (Fig, 2.7). The roomentarily valid unit will be
"crossed".

3} Setthe cursor barto the required units with the cursor keys or the spinwheel
and tap the or key. This cioses the window; the
selected units are now valid,

As long as a window is open, all tests are interrupted. In entry fields where you

cannot assign the units, pressing will only cause the cursor to
flash in the field {entry prompt).




TX FM
Fregqu 156.0202 MHz
Offzct 2,49 kHz
Gen 1 6600 kHr

Ext/tkHr <1.8080 kHz>

Data
PWR —y— DEROD

96 W

i< Core- | SPEC I

What units are there?

Flg. 2.7: The small window here shows the
available units (v and dBm) for setting the level
of the 1-kHz AF generator. v units are also
offered with the dimension mv. From 999 mv
onwards there is an automatic switch to the
dimension v (gxample: entry 1500 mv be-
comes 1.500 V). ‘

Entry field Field-contained | -‘Avallable units, Use
(see-also Fig. 2.8) In basicmask dimengliens
Fregu TX, 8X MHz, NoL, NoU, |Setting tuned frequency
DUPLEX {2 x) Chn (MHz); special functions for
working with channel num-
bars (see Appsendix B}
Lev (EMF or 50Q) RX, DUPLEX | dBm"), dBy, pv, | Signal generatar: selting
mv, v RF output level
Leve! entry field Gen TX, BUPLEX mv, v, Generator GEN: setting AF
dBm {into 800 Q) | output level
Levei entry fisld Ext/1kHz TX, DUPLEX mv, v, 1-kHz generator: setting
‘ dBm (inte 800 &) | AF output lavel
Level entry field Data TX, DUPLEX m, v, Generator DATA, (ogtion):

dBm {into 600 )

setting AF output level

Awvallable units and dimenslons of all entry fieids that permit Indlvidual assignment

¥ In a field designated Lev/EMF (source voilage) the units ¢Bm are not permis-
sible. If you do select these units, STABILOCK 4015 will switch automatically to
a field designated Lev/50Q (terminal voitage into 50 §2) {see also Chapter 5,

"Signal Generator").
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Working with a "units calculator"

The entry field Lev and the level entry fields of the AF generators are very suitable
for simply converting a numeric value into an equivaient vaive with different units
(units calculator).

Operating procedure

1)  Enterthe known numeric value with its units as described and close the entry
with {observe the permissible limits; if an entry in the Lev field is
rejected, select the other RF output socket),

2) Tap again, select different units and close the entry with
[ ENTER ] Of { UNIT/SELECT ).

3) The entry field will now show the numeric value you are looking for.

Only convert an RF level to dBm units if the field is designated Lev/50Q
{otherwise the result will be too small by a factor of 2). Do not convert any RF
levels with the ievel entry fields of the AF generators because here the dBm units
are referred 1o 600 Q. If you are converting 1o V units, any dimension can be
selected in step 2) (eg mV) because STABILOCK 4015 optimizes autornatically
when converting (0.001 v becomes 1.00 mv for instance).

Example; You want to convert the known value +40 dBu into the equivalent dBm
value (50 Q).

1) (ZE¥EL) + 40 + [URTI/SELECT) + {dBy} + (ENTER)
2) +{aBm} +
3) TheLev/50% field will now show the result—67.0 dBm.
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Calling up Test Instruments

Working with test instruments is described in detail in Chapters 5, 6,7 and 10. So
here is just a brief overview:

‘RFnstruments | AF instrumsnts| DCwmeters | Systemtesters Optional
L ] ) ‘Ingtrumenta
Chapter5and 7 Chapter 5 Chapter 5 and 10 Chapter 8
QOffset counter RMS Voltmeter Sequential DUPLEX
voltmeter tegter synthesizer
RF counter Relative-level A/B tone tester PL/DPL tester
meter
RF power meter | SINAD meter Radio-data OTMF tester
tester®}
Modulation meter | AF frequency Radiotelephone Additional AF
counter testar®) generator DATA
Spectrum Distortion meter
analyzer

Signal generator

AF power meter

Test recelver Storage
oscilloscope
Monitering AF generators
receiver

Avallable test instruments of STABILOCK 4015; % reqﬁlrs software options

24 instruments In one case

Working with the instruments is described as if they really were individual
instruments. This means that, in Chapter 5 in the section "RF Counter' for
example, you can read everythingthat is necessary for measuring the frequency
of an RF signal: from preparation right through to reading the result. If you then
want to measure the power of the signal, simply tumn to the section "RF Power
Meter PWR",
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The Way to Resuits

The remaining three points of the operating concept {page 2-1) are quickly
explained:

Settings in menus

Working with menus was already looked at in Chapter 1. Do not forget Chapter 4
either: here all twelve menus of the basic masks are illustrated and each menu
item is briefly explained (for reference). All other menus are tied to individual
instruments. Sg they are presented together with the particular instrument,

Menus or menu items are mentioned every time they are necessary for a setting,
or if a menu item can have an unintentional effect on a measurement,

Coupling signals

Normally you should use the joint inputfoutput socket RX/TX for RF measure-
ments (maximum measuring accuracy, see Appendix A). The sockets TX SENS
and RX HIGH are only necessary for very weak input signals or strong cutput
signals, There are details of signal coupling in Chapter 5 under the following
sections: "Test Setup", "Signal Generator", "Test Receiver”, "AF Signal Analysis”
and "AF Generators".

Typical test setups

Flg. 2.8: Basic test setup for stationary Fig. 2.9: Test setup for remote measure-
measurements on cne-port duplex radio ments on one recelving and one transmit-
sets ting antenna
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Fig. 2.10: Test setup for stationary meas- Fig. 2.11: Setup for board tests, eg for

urements on duai-port duplex radic sets. measurements o the |F stags of a mobile
The extamal preattenuation reduces the {RF measurements with probe and evalua-
level on the receiver input of the test item. tion of the demodulated signal)

Reading results

All RF and AF instruments as well as the DC voltmeter start to measure
immediately after they are called up. The results displayed by these Instruments
wlill be in one of the following forms:

s Pointer meter (for recognition of trend) plus numeric indicatian.
e Oniy numeric indication (RF counter and cffset counter),
e Graphic dispiay (scope and spectrum analyzer).

Al system tests (racictelephanes, selective-call sets, etc) must be started extra
after entry ofthe test parameters. The appropriate masks are produced by special
softkeys. As soon as atest is completed, the results appear in numeric form in
display fields of the test mask. If a system test produces very many results, there
will be separate masks available {analysis masks, result masks) that can be called
up and examined egq after the particular test.

2—14



HELP Function

The HELP function is always called up with (EELE ). This gives you assistance in
the following situations:

¢ When you want basic information as fast as possible abo ut the meaning of a
key or function {"built-in manual"),

e When an entry is rejected and you want to know why.,
e Whenyou wantto know, before making an entry, what values are permissible,

Built-in manual

calls up the index of the contents of the built-in manual if the following has
been done:

e If an entry in the momentarily located entry field has been terminated with
{no flashing cursor in the field).

e [f, befare striking (FEL? ), you have not made an incorrect entry (no acoustic
‘errar signal).

The index shows on two pages (switch between them with the softkeys
and (REYS)) for what functions and keys there is information stored (Fig. 2.12
and 2.13),

TX FM Fx FH

-Frequ: 191,3000 MHz Frequ 101.3000 HHz

Of fset —0.07 kHz Of fset —0.87 kHz

well HETP Menu =T ) £ HELP Manu | BT

g:: Choose: item .SELECT =y Choose item SELECF ° Y
) AT /DUPL

Fig. 2.12: The built-in manual provides in- Fig. 2.13: The buili-in manual can also tell
formation about these functions. you about these keys.
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Requesting information
1) Place the cursor bar on the required entry with the cursor keys.

2) Tap the {UNIT/SELECT ; key. This calls up the stored information pages
(Flg. 2.14). Scroll up and down with (NEXT) and (LAST).

3) Return to the index with or (Ke¥s). Exit from the HELP function
with (QUIT).

TXFH ‘ Flg, 2.14: If a single information page is not
o o enough, like here, repeatecly tap (NEXT) to
(HELE: SCOPE 1 af 4" scroll through the following pages,

om |

“gSelect lnputa [n {SOURCE>:

- Group: YOLTM DEMOD/-MODGEMN
key =zelected on frontpanel

= T¥ .Power for transients

.} .Seclect amplitude 1n (AMPLI>

il - Dimenszion of ampl.sdiv

" depends on source

" § Select timesdly Ln KTIME>

jumel

Nrocr § wevs §ast - mexr JeUIT |

HELP after incorrect entry

As already explained in the section "Filling in Entry Figlds", impermissible entries
are rejected with an accompanying signat tone. If you want to know what was
wrong about the entry, you can call up an information window with (EEL? ). But
this will only give you information about what has been done wrong if, after the
sound of the signal tone, no other key except has been tapped. If this rule
is not followed, you will not see the required information but instead the index of
the built-in manual.

HELP before filling in entry field

If you do not want to run the risk of an error message, will give you
information about the permissible range of values before you make your entry.
This works as follows:

1} Locate the required entry field. The cursor must flash in the field. If not, tap
the key.

2) Tapthe key. This opens an information window with details of the
positioned entry field. If the monitor shows the index of the built-in manual
instead, this means that there is no information window for the particular
entry field,
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ZO0OM Function

The ZOCM function enabies you to show each pointer meter of a basic mask in
full-screen size on the monitor. This also applies to the OFFSET counter (normally
only a humeric display). This ZOOM function is especially useful for adjustments.
The following features are available;

s Automatic range switching or manual setting of any measurement range.
s Superimposition of a tolerance zone (permissible deviation from set value).

e Transfer of impottant entry fields of the basic mask into the ZOOM mask
(permits aiteration of a test parameter and at the same time observation of the
effect of this on the pointer meter).

Selecting instrument
The ZOOM functicn is available in each of the three basic masks.

1) Tapthe softkey.
2) (mEwu) + (SIGRAL) opena menu window offering the following menu items
for you to cross (Fig. 2.15):

‘Manu ltem Function

AF Callup cf AF pointer meters (after closing menu window) with keys
(dBrel/VoLT) and [SINAD/DIST ). AF power meter AF-Pwrand DC
voltmeater DC-VOLT can also be zoomad (see appropriate sactions in
Chapter 5},

Mod/Demod | Callup of modulation meter MOD (RX meds) or DEMOD (TX mode). In
DUPLEX mode callup of required modulation meter with

RF Power |Callup of AF power meter PWH {not in RX mode)

Offset Callup of OFFSET counter (not in RX mode)

3) Locate the required menu item, cross it with and close the
menu window with (MENT). If you have crossed AF, call up the required AF
pointer meter,
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Flg. 2.15: The menu items of the SIGNAL
DEMOD . menu datermine what pointer meter is shown
2 .t v . oB. full-screen. In the background the dual-
a ' Y e pointer display of the DEMOD meter can
* ' clearly be seen.
e BB kH
: wdd. b kHz 1010600 1z
i;‘rc‘nm'; g_o‘m _ _ e L'““ i

Setting pointer damping

The sMOOTH menu of the ZOOM mask enables you to set damping that is effective
for all pointer meters:

1)  Openthe menu window with [HENU] + (SMOOTE) (Fig. 2.18).

2) Inthe entry field of the menu item Damping enter 2 numeric vaiue between
0 (no pointer damping) and 99 {maximum peinter damping} and terminate
the entry with [ENTER |.

3) Close the menu window with { MENU).

No pointer damping is sffective in automatic range switching {AUTO RANGE}.
Recommended figure for practical pointer damping: 10 to 15. At high values the
settling time is very long.

Fig. 2.16: A {lickering pointer can be damped
by entering a figure between 10 and 15 in the
SMOOTH menL.

Cent 4 10,00
RHS enter et

SIGhALE

T S S W
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Selecting measurement range

Each ZO0OM mask offers a choice betwesn automatic range switching (AUTO
RANGE) and manual setting of 2 measurement range (FIXED RANGE),

Automatic range switching

produces automatic range switching, The effect of this is as
follows:

s The softkey is highlighted (acknowledgement}.

s if tost results are in the units dB, dBr or dBm, the scaling with the end-of-scale
values will depend on the active measurement range (Fig. 2.17). In all other
cases the scaiing is 0 through 10, regardless of the active range (Fig. 2.18),
For the meters RMS (RMS volimeter) and PWR {RF power meter) the
measured unit is as declared in the menus AF-FPAR and RF-PAR of the basic
masks.

+ Because of the automatic range switching, the pointer will never "stick" at the
end of the scale.

¢ Retum to the basic mask with [(Tx], or (RX).

dBREL | T W 1]

482 w¥
S AUTo BANGE B R IXED RANGE ' ol 0TS RARGE :
Flg. 2.17; Result measured with dBr units. Flg. 2.18: Result measured with v units,
The end-of-scale values are updated auto- Regardless of range switching, the scale
matically when the range is switched. of 010 10 will be preserved.
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Definlng measurement range

disables automatic switching of the measurement range. A
defined measurement range will then be effective. This will either have been
defined in a previous ZOOM call of the meter or you can define it now:

1}

2}

Locate field 1 with the cursor keys (Fig. 2.19) and enter a value that is to
produce pointer deflection to center scale. in certain conditions (eg RF power
measurement with units watt) the required dimension can be set with
(W, mW, uW, nW) before confirming the entry. Whether or not
offers this function will depend on the called instrument and
the unit of measurement and is best found out by trying the key.

Locate field 2 with the cursor keys and enter the end-of-scale valus. This
entry relates to the value for center scale (field 1) and its units.

Example: Entry in field 1 = 20.0 mv, entry in field 2 = 0.50 (mV).

Botiom of scale: 20.0mvV—-0.5mV=19.5mV

Top of scale: 200mV+05mV =205mV

The entry in field 2 in this case produces very high sensitivity {resolution) of
the meter.

o RHS Center +—
. * i ’ ) * -

Flg. 2.19; The conterits of the two marked
entry flelds decide what measuremant range
is valid in FIXED RANGE mode.

Field 1: defines the measured value that
wilf produce pointer deflection to center
scale.

19.9 ¥ j Field 2: defines the upper and lower
101.309@ HHz scale limits.




Superimposing tolerance zone

[nthe FIXED RANGE mode you can superimpose atolerance zone on the scale
arc symmetrically about the center-of-scale figure (Flg. 2.20), This simplifies
adjustments when the measurement range is defined so that the set point is on
center scale. The extent of the tolerance zone depends on the entry in the Tol
field. This value also relates to the value set for center scale.

Example: Adjustment with RMS meter to set point = 1V 0.1 V (Flg. 2.20),
This produces for field 1 (as in Fig. 2.19) an entry of 1 v and for field 2 an entry
of 0.5 for example (indication of measured values that deviate from the set point
by up to £500 mV). The entry in the Tol field must be 0.1 {width of tolerance
zone =0.1V),

Fig. 2.20: Here you can see immediately that RIS Conicr . 4/~ ool
the measured value is cutside of the permitted 1.8 . v Tol ©.18
1clerances. ' Lo '

Adopting entry fields from basic mask

Keys [FREQ), (LEVEL ), [MODFREQ ] and (MOL ) supetimpose the corresponding
entry field from the {concealed) basic mask in the bottomright corner ofthe ZOOM
mask. A field that is adopted in this way has the same features as in the basic
mask (eg selection of units, continuous alteration of the value with the spinwheel).
So in the ZOOM mask you can also alter test parameters and at the same time
observe the effect on the measured result.




Special functions

VOLT softkey

The ZOOM masks of the meters dB-Rel, DIST and SINAD offer the
softkey {Fig. 2.21). This inserts a display field at bottom left that, in addition to the
actual measured valus, shows the voltage of the AF test signal (rms value). In
this way it is possible, for example, to avoid overdriving/underdriving of the AF
signal evaluation of the Communication Monitor, which might otherwise go
unnoticed (permissible input voltages, see Appendix A).

PEAK softkey

The ZO0OM mask of the DEMOD meter shows softkey (Fig. 2.22). When
you tap this, a test phase is started that lasts until another key is struck. The
DEMOD meter will then show the maximum modulation peak that has appeared
during the test phase {peak-hold function, see also Chapter 5, "Modulation Meter
DEMOCD"Y).

DIST DENOD
4 ., 8 4 6
2z . T .8 z ? . @
@ 1@ e 1
| +5.9 Kz,
_26.5.mV. 1613000 HH - -48 4 kHz

Flg. 2.21: In addition to the distortion, this Flg. 2.22: This is how the ZOOM mask of
ZOOM mask shows the voltage of the the DEMOD meter indicates the maximum
measured signal. deviation peaks of an FM signal.




STORE/RECALL Function

STABILOCK 4015 stores up to nine complete instrument settings internally that
can be recalled at any time, This STORE/RECALL function is useful in the
following situations for example:

¢ Several users work with the same STABILOCK 4015. Each one will want to
start using the Communication Monitor in the status he is familiar with without
having to check all the menus,

* The STORE/RECALL function shortens the setup time considerably for meas-
urements that are entirely different but repeatedly necessary.

s In the course of a series of measurements you want to call up previously
defined instrument settings with a minimum of operator effort,

If nine internal setups are not enough, you can store extra ones on a memory
card (see Chapter 8, "Saving and Loading Setups").

Storing Instrument setting

1) Set the required operating status {call up mask, select menu items, couple
sockets and AF generators, etc).

2) Tap [STCRE/RECALL]. This produces a new function of the softkeys
{Flg. 2.23).

3) Tapthe softkey and then one of the digit keys through (3] on
the numeric block (number of memory location). This restores the original
function of the softkeys, The momentary operating status is now stored
under the entered location number in memory. [f ancther gperating status
was already stored there, this will have been overwritten! To simplify recall
ofthe settings, it is advisable to create alist of the assignments inthe memory
locations.

Flg. 2.23: After you tep [ STORE/REGRAZL), =
the Communication Test Set is readyto | frequ

storean instrumentsetting ortorecaltan | °ff==t  *8-01 khx
instrument setting that was stored ear- | &, a0 b
fier. | Extsilkhr <1,6080° kHz>

. Data

g When you make a total reset or a firmware update, your stored setups are lost (cf
Appendix D}, So you should document important setups, and then you can easily
reproduce them.




Recalling instrument setting

1} Tap [STCRE/RECALL). This again produces the softkey functions shown in
Fig. 2.23. ‘

2} Now, instead of tapping the softkey, enter the required location
number in memory (1 through 9} on the numeric block. STABILOCK 4015

will then immediately adopt the settings stored under the particular number
in memory.

Special NOTEBOOK function

The entry [ STORE/RECALL ) + (MENU ) opens the sccalled "Notebook" (close the
notebook with [Rx ), or (puPL)). This is an automatically updated mask that
gives you information aboui the last 98 key operations before the notebook is
called up (Fig. 2.24). This can be useful if you want to reproduce exactly a
previcus sequence of entries, In this way you can detect errors in operation for
instance. And if you want advice from SCHLUMBERGER about operating prob-
lerms, your notebook recordings will help our support engineers to find the right
solution.

‘Norepook ———— | Flg, 2.24: The Notebook records all entries

dpUB L UR R VP, uR uR . menu and provides you with rellable Information
Pel menis tx - Eftl deme afts sfea | ADOUL the last 98 key operations in the form ot
;ggi :gi ;?3% :gg? ;xi :gé —+ggt mnemonic abbreviations. Even a total reset
+0G1 +001 +00Z +0O1 4002 +0601 +OOL will not delete these data. i a printer is avail-
+OG1- +601 - +O0L +B02 +OdL +001 +621 i

1007 +007 1002 1001 1002 1662 1001 able, this mask can be read out.

+A1 +00). +¢d1 +BP1 +681 +891 +801
+391 —001 @9l rcl =fil 1 rx

X efTl rel 1 manu menu rcl
tw  tx -rel sftl 1 rel 1

rcl mad mod rel  prat menu menu
% 5§12 menu £f12 menu rel  menu

Speclal mnemonics

RESO (RESET )z (oFF ) (total reset)
EXKK Spinwheel VAR turned seex ingrements to right (+) or left (=),

- Entry was made during a blockade of the digital signal
processing and cannot be identified.

sckt Selector key for RF sockets
medl MOD

rel

sftx Softkey x




Front Panel
and
Rear Panel







‘Numbers: see “Front Panei" foldout in Appendix E

Front Panel

Open the foldout "Front Panel" in Appendix E. The foliowing explanation of the
front-panel elements refers to the numbers that are shown there.

10
11

TX SENS: RF input socket of high sensitivity. Maximum permissible input
power: 0.1 W. Upwards of P > 0.25 W the RF input stage will be destroyed!
(see also Chapter 5, "Test Setup" and "Test Receiver").

RX HIGH: RF output socket for high RF output levels up to
Pmax = +13 dBm = 20 mW (see also Chapter 5, “Test Setup” and *Signal

© Generator").

Seiector key: Repeatedly tap this to couple the RF socket TX SENS,
RX HIGH or RX/TX to the signal generatoritest receiver of the 4015, The
socket or sockets connected are shown by the four LEDs assigned to the
selector key {see also Chapter 5, "Test Receiver", "Signal Generator" and
Chapter 6, "DUPLEX Synthesizer").

RX/TX: RF output/input socket. Maximum output level 60 dBm. Sus-
tained input power maximum 50 W, briefly up to 150 W (see also Chap-
ter 1, "Permissible RF Input Power" and Chapter 5, ‘Test Setup").

{Tx): Callsup the basic TX mask for transmitter measurements (see also
Chapter 5, "Test Receiver'}.

(oteL]: Calls up the basic DUPLEX mask if the optional DUPLEX Syn-
thesizer is being used (transceiver measurements, see also Chapter 6,
"DUPLEX Synthesizer").

(Rx): Calls up the basic RX mask for receiver measurements (see also
Chapter 5, "Signal Generator").

{dBzrel/VoLT): Switchover key for calling up pointer meters dB-REL and
RMS (see also Chapter 5, "Relative Level Meter dB-REL" and "RMS
Meter/AF Frequency Counter"). The switchover keys and
are mutually canceling.

PHOMNE: Output socket for headphones. Recommended load impedance:
at least 25 Q. When headphones are connected, the internal loudspeaker
is disabled.

Volume control for headphones and integrated loudspeaker.

(sInaDn/DIsT ): Switchover key for calling up pointer meters SINAD and
DIST (see also Chapter 5, "SINAD Meter' and "Distortion-factor Meter
DIST"). The switchover keys [SIRAD/DIsT | and (dBrel/VOLT ] are mutu-
ally canceling.




12

13

14

15

16

17

18

FILTER: The LEDs light up if filters are cut into the AF test path (see also
Chapter 4, "FILTER".

VOLTM: Unbalanced input socket for measuring external AF signals. The
socket is connected to the AF instruments with the [VoLTH ) Key (See also
Chapter 5, "AF Signal Analysis"). Normally AC coupling is used; but DC
coupling for DC voltage measurements with the DC-VOLT meter.

(voLTH]: Connects the signal applied to the VOLTM socket to the AF
instruments. The key is mutually canceling with the keys
and (see also Chapter 5, "AF Signal Analysis").

(DEMGD |: Connects the demodulated RF received signal to the AF instru-
ments. The key is mutually canceling with the keys and

{(R¥_Mop/#oDeER . In RX mode is disabled because there is no
demodulated signal available (see also Chapter 5, "AF Signal Analysis").

DEMOD: Unbalanced DG-coupled output socket for the demodulated RF
received signal {shorcircuit-proof). This output is always coupled in TX
and DUPLEX modes regardless ofthe key.Vour = 1 Vpat 10kHz
or 10 rad deviation; Vout = 0 to 5 V for AM (depending on modulation depth
and RF received level).

[R¥_MoD/MoDGEN ): Couples the signal of the internal AF generators (in-
cluding the AF signal applied to the EXT MOD socket) to the AF instru-
ments. Depending on the mode, this will permit the following kinds of
analysis (see also Chapter 5, "AF Signal Analysis":

RX mode: Examination of the signal that feeds the medulator of the signal
generator.

TX mode. Examination of the AF signal that appears on the MODGEN
output socket (modulation signal forthe microphone input on the testitem),
DUPLEX mode: By repeatedly tapping the key, you can examine the
modulation signal (green LED lights up) or the signal output on the
MGDGEN socket {red LED lights up).

The key is mutually canceling with the keys
and (DEMOD J. The [RX MOD/FODGEN | key has no effect on the feeding of
the signal generator with the modulation signat.

MODGEN; Unbalanced AC-coupled output socket (shortcircuit-proof) for
the signal of the internal AF generators {see also Chapter 5, "AF Gener-
ators"). In BX mode MODGEN will not have any signal. in TXand DUPLEX
modes the signal is available to those AF generators that are connected
tothe MODGEN socket. Gonnect with [GEN ], {DaTa ) and {ExT™OD . Ifthe
red LED lights up above these keys, the particular generator is connected
to the MODGEN socket.




Numbers: see *Front Panel” foldout in Appendix E

19

20

21

22

23

24

25

26

27

28

(GEN): Switches the internal AF generator GEN cn/off, The signal path is
switched at the same time according to the mode (see also Chapter 5,
"Operating generator GEN"):

RX mode: The AF signal feeds the modulator of the signal generator
(green LED lights up).

TX mode: The AF signal is output on the MODGEN socket (red LED lights
up).

DUPLEX mode: By repeatedly tapping the key, you can connect to the
signat generator {green LED lights up) orto the MODGEN socket {red LED
lights up).

[f both LEDs are dark, the generator Is switched off,

{DaTa ). Switches the AF generator DATA (part of the optional DATA
Module) cn/off. The signal path is switched as for {number 19).

EXT MOD: Unbalanced AF input socket for the external modulation signal.
AC/DC FM coupling is selectable by menu MOD-PAR {modulation sensi-
tivity: see Chapter 5, "Applying external AF signal" and Appendix A,
section "RX modulation").

(ExT™OD]: Switches the intemnal 1-kHz generator on/off or connects a
modulation signal fed in on the EXT MOD sccket to the signal path of the
AF generators {selectable by menu MOD-~PAR, see also Chapter 5, "Oper-
ating 1-kHz generator" and "Applying external AF signal”). The signal path
is switched as for {GEN] (number 18).

1 kHz: The LED lights up if the 1-kHz generator is switched on with the
key. A signal applied to the EXT MOD socket has no effect as
leng as this LED is illurinated.

BATT/OFF/LINE; Power switch for setecting internal/external battery or
line (see also Chapter 1, "Powering on"}.

{(HELP }: Produces a window on the monitor with further informaticn about
operating procedure {see also Chapter 2, "HELP Fungction").

REMOTE: This LED lights up when STABILOCK 4015 is being remotely
controlled and manual entries have no effect (exception: keyand
power switch).

{@rInT]: Preduces readout of the current screen contents to a printer.
Selection of the printer driver and printer interface (option) in the PRINT
menu {see also Chapter 4, "PRINT"}.

(rREsET ): Produces a reset of the microcomputer (eliminates input block-
ades). All seftings are preserved. A total reset is possible in conjunction
with the key (resetting as ex works, see Chapter 1, "Total reset").




29

30

31

32
33

34

35

36

37

38

Cursor block: As iong as no entry field is opened, any entry field of a
mask can be located with the four cursor keys. if an entry field is opened
(the cursor in the field flashes), the cursor keys pointing eft and right will
maove the cursor within the field. In menu windows you can locate a menu
item with the cursor keys (see also Chapter 1, "Working with menus").

(MEMORY): Calls up the memory mask. This permits callup of the
AUTORUN function {program-controlled measurements) and enables the
storage/recail of complete instrument settings ona memory card (see alsc
Chapter 8 and 9).

VAR: Multifunction spinwheel for continuous alteration of numeric values
in entry fields and for selecting menu items in menu windows (see also
Chapter 2).

MEMCARD: Slot for memary cards (see also Chapter 8).

(=] and (+]: Sign keys (eg for level entry —60 dBm). If the Frequ entry
field (tuned frequency of the signal generator) is marked by the cursor bar
in the basic RX and DUFLEX mask, (=) or will automatically open the
Offset entry field (for intentional mistuning).

{(oxzT/sELECT |: Calls up for leve! entry fields (eg Lev field) and the entry
field for the tuned RF frequency (Frequ field) a screen window for
selecting the units (eg mV or dBm, see also Chapter 2).

Within menu windows you cross (select) menu items with
or delete a previously set cross (see also Chapter 1, "Working with
menus").

(ENTER ): Numeric entries must a/ways be terminated with (see
also Chapter 2).

(orF ): Switches off the signal generator if the cursor bar is marking the
Lev entry field of the RX or DUPLEX mask. If, in addition to the key,
ihe key is briefly pressed, all data stored in RAM will be cleared
(inciuding stored programs and setups). STABILOCK 4015 is thus resst
as it was ex works {total reset).

() or(F7#}: decimal-point key. In certain masks (selective-call systems,
cellular netwarks, memory mask), as required, not the decimal point but
the hex character "F", the letter "F" or the dialing sign "#" is entered.

Numeric block




Numbers: see “Front Panel® foldout in Appendix E

39

40

41

42

43

44

45

(FREQU]: Prepares the Frequ entry field (RF frequency} for a numeric
entry in alt basic masks.

(LEVEL]: Preparesths Lev entry field (RF outputlevel) for a numseric entry
in the basic RX and DUPLEX mask.

(#oCFREG ): Prepares the frequency entry field of the AF generator GEN
in line Gen for a numeric entry in all basic masks,

(MOzT): Prepares the level entry field of the AF generator GENin line Gen
for a numeric entry. In the basic RX mask no voltage value is entered (as
inthe basic TX mask), but instead the required modulation depth/deviation
of the signal generator. In the basic DUPLEX mask it depends on the
switched signal path of the AF generator GEN (see number 19) whether
a voltage or medulation valus is to be entered (see also Chapter 5, "Signal
Generator" and "Operating generator GEN"}.

[STORE/RECALL ): Stores complete instrument settings (setups} in the
RAM of the Communication Monitor or recalls ready stored setups {(see
also Chapter 2, "STORE/RECALL Functien"),

(Ewy): Interrupts measurements and opens menu windows for select.
ing/setting test parameters (see also Chapter 1, "Working with menus").

Softkeys: These five keys are assigned functions depending on the
particular mode of STABILOCK 4015. The momentarily available func-
tions are shown by the menitor in the bottom line.




Rear Panel

Power supply Interfacs of CONTROL INTERFACE stage (TTL
Inputs/outputs, relay contacts for remotely control-
l lable radic sets)

Twe slots (port A, port B) in- Potentiometer for corrseting
cluding socksts for sxternal aging-reiated frequency error of
hardwars cptions reference oscillator

Power supply

Power fuse

Connector for ex-
ternal battery with
884 015 socket
(stancard accesso-
ries)

Power connector

Fuse for operation on internal
or external battery

Air filter *). Rinse regularly in
mild soapy water {recom:-
mended intarval 2 months,
more often for dusty environ-
ments). Loud noise from fitter
means that it is dirty.




Removing power supply
1} Switch off STABILOCK 4015 and withdraw the power cable.

2} Undo the screws on the black strips on the rear of the power supply (six
screws).

3)  Undo the two Phillips screws in the lefthand side panel (seen from the rear)
of STABILOCK 4015 and pull out the power supply.

When replacing the power supply, do not forget to tighten the two Phillips screws
on the side again (thermal coupling of power supply with chassis).

Port A

Slot and connector (Bu 27) for external hardware option "External Synchroniza-
tion (10 MHz)" (synchronization of the internal reference oscillator with an external
reference signal). For more about this option, see Chapter 11.

Port B

Slot and connector (Bu 26) for external hardware option "Interface Centron-
ics/RS-232/Keyboard" or "Interface IEEE-488/RS-232/Keyboard" (interfaces for
remote control of the Communication Monitor and for connecting a printer and an
ASCIl keyboard). For more about these options, see Chapter 11,

Always leave the metalized caps of sockets Bu 26 and Bu 27 in place if no option
is fitted (shielding against radiated interference).




CONTROL INTERFACE (Bu 18)

Different control functions can be executed on the standard CONTROL INTER-
FACE (handiing see Chapter 4, "RELAYS"). The inlerface Bu 18 (25-way sub-
rmin D} offers the following inputs/outputs:

4 relays

15 V/+5V

12 TTL outputs

1 TTL input

_ CONTROL INTERFACE
@ | Buts
s =
. e
N ST W
ool i //D\ kS

Each with 1 x ON. Contact loading 0.5 A/30 V. The relays
are bistable (switched contact position is maintained in the
absence of current}.

Halay RLY1 RLY2 RLY3 REY4
Pin no. i3and 25 ; 12and24 | 11and23 | 10and 22
Relais pinning {(sse also Chapter 4, "RELAYS")

Shorteircuit-proof voltage supply for external circuits {imax
is 100 mA in each case).

Fan-out = 3 standard TTL

V=s+05V=L
Vaz+15V=H
TTLoutputno. {12[1t|10| 8 i8i7 |6 |5 {a|a|2]1
Pin no. 45|86 |7|14]15(18|17|18|19| 2] 3
TTL pinning {see also Chapter 4, "RELAYS")
Vs+05V=L
Va+15V=H
[nput impedance approx. 100 k@
Voltage strength =30 V

Use: trigger input for oscilloscope




Adjustment of internal reference oscillator

Frequency drift of the internal 20-MHz reference oscillator caused by aging ¢an
be corrected with the "QUARTZ CORR" potentiometer:

1. Apply a precise reference signai of as high a frequency as possible
{f > 500 MHz2) to the socket RX/TX or TX SENS (eg sign al of a precision-off-
set TV transmitter).

2. Callup the basic TX mask and enter the frequency of the applied reference
signal in the Frequ field.

3. The offset field now shows the frequency error of the internai reference
oscillator. Alter the adjusting potentiometer until the Qf £set figld indicates
zero.

== Only adjust the internal reference oscillator when the Communication Monitor is
warmed up.







Menus of Basic Masks







Introduction

Each of the three hasic masks RX, TX and DUPLEX (option) offers you access
to iwelve menu windows. The declarations that you make in one of these menu
windows — with a few exceptions — will always apply. So itis quite sufficient, if you
start in the basic RX mask for example, to cross the FM item just once in the
MOD-PAR menu. FM modulation/demodulation will then also apply for all other
modes of working like TX, DUFLEX or the spectrum analyzer (but for DUPLEX
mode you can still declare a type of demodulation that differs from the modula-
tion).

An exception is that of the system programs for testing radiotelephones or
radio-data sets (see Chapter 10): these do not go by the current menu items,
instead they automatically select all relevant menu iterns that are required for a
particular test. At the end of a test, when you return to a basic mask, these new
menu items then apply (which is useful if the usual RF/AF measurements are
carried out following a signalling test).

In what follows, the permissible entry for each menu item is given in abbreviated
form (eg cross or cross/delete). For precise explanation of the entries, referto the
section "Working with menus” in Chapter 1.




AF-PAR

- — TX FH, - ’ Fig. 4.1: Menu
Frequ ~ 101.300a Mir AF-PAR governs
Offret —0.02 kHz RMS, AF-Pwr, DC-
o eese i -| VOLT and CEMOD

OFF meters.

B 698 Ohm -

E-EAR FILTERRHENU >R

Calling up RMS, AF-Pwr or DC-VOLT meter

RMS eff

mH /W xxx Chm

=

dBm(6008)

DC Volt

Effect: Inserts the RMS pointer meter in the basic masks
(RMS voitmeter/AF frequency counter).

Entries: Cross.

Application: See Chapter 5, "RMS Meter/AF Frequency
Counter".

Effect: Inserts the AF-Pwr meter in the basic masks (AF
power meter). The result display is in units of watts referred
to a definable load resistance.

Entries: Cross and enterthe value of load resistance inthe
xxx Ohm field,

Appllcation: See Chapter &, 'AF Power Meter AF-Pwr",
If the defined and the actual load resistance do not corre-
spond = measuring error,

Effect: Inserts the AF-Pwr meter in the basic masks (AF
power meter), The result display is in units of dBm referred
to 600 @ load resistance.

Entries: Cross.

Application: See Chapter 5, "AF Power Meter AF-Pwr".

Effect: Inserts the DC-VOLT meter in the basic masks (DC
voltmeter).

Entries: Cross,

Application: See Chapter 5, "DC Voltmeter DC-VOLT".




More about Entries in Chapter 1, “Working with menus®

Special functions for modulation measurements

Demod RMS Dev

Demod Rangehold

Status: Not selectable in RX mode.

Effect: RMS-weighted measurement of frequency devia-
tion, From the result the peak FM deviation is calcuiated
and shown on the RMS meter (special function).

Entrles: Cross/delete.

Application: Deviation measurement on a very weak or
heavily disturbed receive signal (see aiso Chapter 5, "Mo-
dulation Meter DEMOD",

Status: Not seiectable in RX mode,

Effect: Freezes the gain figures in the entire RF/AF signal
path of the test receiver (no more automatic range switch-
ing). The averall gain s frozen that was effective when the
menu window was opened. An RNG entry in the header of
the DEMOD pointer meter acknowledges selection of this
menu item,

Entries: Cross/delete,

Application: Elimination of disturbing effects caused by the
automatic range switching (abrupt volume fluctuations
when listening in to stations, incorrect analysis of AM tone
seguences).

When the overall gain is frozen, do notincrease the modu-
lation of the receive signal. This can overdrive the test

receiver and lead to incorrect results on the DEMOD meter
(limiting).




RF-PAR

TREN, Fig. 4.2: Menu
RF-DAR governs

s RF counter, PWR

J R e meter, signal ganer-

20.0 uv
"OFF ator and test re-
il ceiver.

— RMS

i
B ~PARGRF~PARIMOD-FRRE 1. TERBMENU 5

Activating automatic tuning

Auto Freq.Adj.

Status: Not selectable in RX mode. Inthe other modes only
if the RX/TX input socket is connected.

Effect: As soon as the RF power applied to the RX/TX
socket exceeds approx. +10 dBm, the test receiver tunes
itself automatically to the test signal. The Frequ entry field
becomes a display field and reports the frequency of the
test signal (mare in Chapter 5, "Test Receiver"),

Entries; Cross/delete.

Application: Fast {uning, also 1o unknown test signals.
Simple selective power measurement because there is no
manual tuning.

When you are measuring harmonics, the Auto Freg.adj.
menu item must not be crossed because otherwise tuning
will automatically be to the fundamental.

Setting PWR meter

mW /W

dBm

Status: Not selectable in RX mode.

Effect: The measured power is shown in units of watls (see
also Peak menu item).

Entries: Cross.

Application: See Chapter 5, "RF Power Meter PWR",

Status: Not selectable in RX mode.

Effect: The measured power is shown in units of dBm (see
also Peak menu item).

Entries: Cross.

Application: See Chapter 5, "RF Power Meter PWR'",




Peak Status: Not selectable in RX mode.
Effect: Selection of the peak/average measurement mode.
If the menuritem is not crossed, the PWR meter measures
the average of the applied RF power, regardless of the
demodulation, If the menu item is crossed, the peak power
is only measured for a4 demodulation (for the other two
types of demodulation the measurementis always average,
regardless of whether the Peak menu item is crossed or
not).
Entries: Cross/delete,
Application: See Chapter 5, "RF Power Meter PWR".

Defining terminal/source voltage

50Q Effect: The figure in the Lev/50Q field (RX or DUPLEX
mask) defines the lerminal voltage of the signai generator
into 50 € load.
Entries: Cross,
Application: See Chapter 5, “Signal Generator".

EMF Effect: The figure in the Lev/EMF field (RX or DUPLEX
mask) defines the source voltage of th e signal generator,
Entries: Cross.
Application: See Chapter 5, "Signal Generator".

Compensating external preattenuation

More about Entries in Chapter 1, "Working with menus”

Preatt =xx dB Effect: Compensates for external preattenuation {cable
) attenuation, attenuator pad) on the RX/TX socket, This

means a corresponding increase in the level of the signai
generator and correction of the measured figure for RF
power, The entry ATT following the Lev field and in the
header of the PWR meter draws your attention o this
compensation.
Entries: Enter the value of external preattenuation in the
xx dB field.
Applicatlon: See Chapter 5, "Signal Genrerator" and "RF
Power Meter PWR".

= If the compensation value and the external preattenuation
do not correspond = measuring error.




Activating squelch

RX/TX xx dBm

TXSens xx dBm

Status: Not selectable in RX mode.

Effect: Crossing activates the squelch on the RX/TX
socket.

Entries: Cross/delete; enter the response level of the
squeleh in the xx dBm field.

Applicatlon: Disables AF analysis as soon as the received
RF level on the RX/TX socket goes below the squelch
response level.

Status: Not selectable in RX mode.

Effect: Crossing activates the squelch on the TX SENS
sockat.

Entries: Cross/delete; enter the response level of the
squelch in the xx dBm field.

Application: Disables AF analysis as soon as the received
RF ievel on the TX SENS socket goes below the squelch
response level.

Squelch hysteresis = approx. 3 dB {for AM 3 to 9 dB, de-
pending on modulation depth 100 to 0%).

Example: squelch respense level = -60 dBm; for FM sig-
nals < =60 dBm the squelch disables; from signals of
= =57 dBm onwards there is again AF analysis. If the
squelch response level is set too high, no AF measure-
ments will be possible even if the received RF level is
sufficient (no aural monitoring of the demodulated signal).

Selecting IF bandwidth

BY TXSens xx kHz Etect: Selects the IF bandwidth of the test receiver. The

selected figure only applies if the TX SENS socket is con-
nected and an FM or @M signal is demodulated. In all other
cases: I[F bandwidth b = 80 kRz (see alsc Chapter 5, "Test
Receiver").

Entries: Strike and select from the values
that are offered.

Application; Selective measurements in dense channe!
occupancy.

[ftoo small an IF bandwidth timits the modufation spectrum,
there will be distortion of the demodulated signal {measur-
ing error),
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MOD-PAR
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Selecting modulation/demodulation

M

oM

Cross Demod xx

B

Effect: Modulation/demodulation = FM.
Entrles: Cross.

Effect: Modulation/demodulation = ®M.
Entries: Cross.

Effect: Modulation/demodulation = AM.
Entries:; Cross.

Status: Only selectable in DUPLEX mode.

Effect: In DUPLEX mode a type of demodulation is effec-
tive that differs from the moduiation (entry in xx field).
Entries: Cross/delete. If the menvitermn is crossed, the entry
in the xx field determines the type of demodulation (to set
the modulation, cross menu item FM, <PM or AM),

Setting different demodulation; locate the cursor on the
xx field (Cross Demod must be cressed), strike
and select the required entry (FM, ®M or
aM) from the list that is offered.

Applicatlon: Special radio systems.

When the basic RX or TX mask is called up, the entry in the

xx field is altered automatically so that modulation and
demedulation again correspond.




Activating 1-kHz generator

1 kHz Mod

Effect: If you cross this menu item, you can switch on the
internal 1-kHz generator with the key (see also
Chapter 5, "Operating 1-kHz generator®).

Entrles: Cross,

Application: Superimposed modulation, eg with the varia-
ble AF generator GEN.

If this menu item is crossed, an AF signal applied to the
EXT MOD socket will have no effect (LED "1 kHz' lights
up),

Working with external modulation signal

Ext AC

Ext DC-FM

Ext FIX

Effect: An AF signal applied to the EXT MOD socket is
AC-coupled.

Entrles: Cross.

Application: Modulation of the signal generator with an
external modulation signal (modulation sensitivity: see
menu items Ext FIX and Ext VAR).

Status: Only selectable if the FM menu item is crossed first.
Effect: A modulation signal applied to the EXT MOD socket
is DC-coupled (see Chapter 5, "Applying external AF sig-
nal").

Entries: Cross,

Application: Distortion-free modulation of the signal gen-
erator with an external NRZ (Non Return to Zero) signal or
extremely low-frequency signal {modulation sensitivity: see
menu items Ext FIX and Ext VAR,

Status: Only selectableifthe Ext ACorExt DC-FMmenu
item is crossed first.

Effect: The modulation sensitivity of the signal generator
for an external medulation signal (EXT MOD socket) is set
as exworks (see Appendix A). In additiontheMic <25mv
menu item is offered, Crossing this will increase modulation
sensitivity by a factor of 100; see Chapter 5, "Applying
external AF signal®).

Entries; Cross.

Application: Modulation of the signal generator with an
external modulation signal (the level setting of the external
signal produces the required modulation).

.
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Ext VAR

Mi¢ <25mvV

lkHz +— xx mVp
or
100mV +« xx mV

Status: Only selectable ifthe Ext ACorExt DC-FMmenu
item is crossed first.

Etfect: Sets the modulation sensitivity of the signal gener-
ator for an external modulation signal. For this the
1kHz + xx mVp menu itern is offered (in RX mode) or
the 100mV « xx mV menu item (in TX mode). In
DUFLEX moge there is a choice between the two menu
items with (ExTMoD ). Both menu items contain an entry field
for a voltage figure.

Entries: Cross and locate the entry field.

a) An entry in the xx mvp field defines the modulation
sensitivity of the signal generator for the AF signal applied
to the EXT MCD socket.

b) An entry in the xx =V field defines the gain/attenuation
for the signal path from the EXT MOD input socket to the
MCDGEN output socket (see aiso Chapter 5, "Applying
external AF signal"),

Appllcation: a) Matching the modulation sensitivity of the
sighal generator to an external modulation signal (an exter-
nal signal permits no tevel setting). '
b) AF amplifier with definable gain, egformatching the level
of an externai modulation-signat source to an insensitive
microphone input.

Status: Cnly visible if the Ext FIX menu item has been
crossed.

Effect: Increases the standard modulation sensitivity of the
signal generator by a factor of 100 (see Ext FIX).
Entries: Cross/delete.

Application: Connect the microphone (ordering code:
248 147) offered as a recommended accessory to the
EXT MOD input socket (see also Chapter 5, "Applying ex-
ternal AF signal").

See Ext VAR menu item.
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Activating weighting filter

CCITT

=

C-Weighting

Effect: Cuis a CCITT filter into the signal path to the AF
meters {acknowledgement; LED "CCITT" lights up}.
Entrles: Cross/delete.

Application: Aurally compensated weighting of measured
results to CCITT standard PS3A.

An incorrectly cut in weighting filter produces the risk of
ingorrect measurement {observe LED).

Status: When you cross C-Weighting, other menu items
that may not be active at the same time are 50% intensity
modulated {disabled).

Effect: Cuts a C-weighting fiiter into the signal path to the
AF meters {acknowledgement: LED "CCITT" lights up). But
no effect on the scope.

Entries: Cross/delete.

Applicatlon; Aurally compensated weighting of measured
results to |IEEE standard 743-1984.
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Activating highpass filter

High Pass xxxx Hz Status: Only selectable if the ¢C-weighting menuitemis

HP sharp cut-off

notcrossed. A cross in front of Band Stop or Band Pass
is deleted automatically, because simultaneous operation
with a highpass filter is not permissible.

Effect: Cuts a highpass filter into the signal path to the AF
meters (acknowledgement: LED "LP/HP" lights up). But no
effect on the instruments DIST, SINAD and scope. Filter
type: 2nd-order Butterwarth (typical cutoff 12 dB/octave),
Entries: Cross/delete; enter the 3-dB cutoff frequency in
the xxxx Hz field (200 to 89999 Hz).

Appllcatlon: Separation of subaudic tone from useful sig-
nal for measuring useful signal {tests on selective-call
radios). :

Effect: If you cross this menu item in additionto High Pass
xxxx Hz, the cutoif of the highpass filter increases to
24 dB/cctave.

Entries: Cross/delete.

Activating lowpass filter

Low Pass xxxx Hz

LP sharp cut-off‘

Status; Only selectable if the c-Weighting menu item is
not crossed, A cross in front of Band Stop or Band Pass
is deleted automatically, because simultaneous operation
with a lowpass filter is not permissible.

Effect: Cuts a lowpass filter into the signal path to the AF
meters (acknowledgement: LED "LP/HP" lights up). But no
effect on the instruments DIST, SINAD and scope, Filter
type: 2nd-order Butterworth (typical cutoff 12 dB/octave).
Entries: Cross/delete; enter the 3-dB cutoff frequency in
the xxxx Hz field (200 to 9999 Hz).

Application: Separation of subaudio tone from useful sig-
nal for measuring subaudio tone. When testing radictele-
phones for separation of SAT (supervisory audio tons, pilot
tone) from useful signal and measuring useful signal.

Effect: If you cross this menu item in addition to Low Pass
xxxx Hz, the cutoff of the lowpass filter increases to
24 dB/octave.

Entries: Cross/delete.
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Combining highpass and lowpass filters

The menu items for the highpass and lowpass filters can both be crossed at the
same time (although only without sharp cut-off). Whether a bandpass ora
bandstop characteristic results from this will depend on the cutcff frequencies
(cutoff approx. 12 dB/cctave). The smaller the difference betwesen the two cuteff
frequencies, the greater is the passband attenuation {amex = 6 dB at Af = 0 Hz).

Example:

High Pass 2000 Hz +Low Pass 3000 Hz = 2-3 kHz bandpass
High Pass 3000 Hz + Low Pass 2000 Ez = 2-3 kHz bandstop

Activating bandpass/bandstop

Band Pass xxx Hz

Band Stop xox Hz

Status: Only selectabls if the C-Wweighting menu item is

not crossed. Crosses in front of Band Stop, High Pass
and Low Pass are deleted automatically, because simul-
tanecus operation with a bandpass filter is net permissible.
Effect: Cuts the bandpass filter into the signal path to the
AF meters (acknowledgement; LED “LP/HP" lights up). But
no effect on the instruments DIST, SINAD and scope.
Cutoff = typ. 48 dB/octave; 3-dB bandwidth = £8% of center
frequency, passband attenuation at center frequency = 0 dB.
Entries: Cross/delete; enter the center frequency in the
xxxx Hz field (50to 9899 Hz).

Applicatlon: Filters a useful signal (eg SAT) out of a
composite signal for further processing.

Status: Only selectabie if the C-Weighting menu item is
not crossed. Crosses in front of Band Pass, High Pass
and Low Pass are deleted automatically, because simul-
taneous operation with a bandstop filter is not permissible.
Effect: Cuts the bandstop filter inte the signal path te the
AF meters (acknowledgement; LED “LP/HP" jights up). But
ne effect on the instruments BIST, SINAD and scope.
Cutoff = typ. 24 dB/octave; 3-dB bandwidth = £13% of
center frequency, stopband attenuation at center frequency
= typ. 40 dB.

Entrles: Cross/delete; enter the 3-dB cutoff frequency in
the xxxx Hez field (50 to 9999 Hz).

Applicatlon: Stops a certain component of a composite
signal (eg SAT) for further processing of the useful signal.
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Setting DIST test frequency

Dist Notch xox Hz Effect: Sets the test frequency for measuring distortion
factor with the DIST meter. This menu item has no effect on
distortion-factor measurement with the SINAD meter (test
frequency = 1 kHz).

Entries: Enter the test frequency in the xxxx Hz field
(260 to 5000 Hz, The specification applies up to 2000 Hz;
at larger values the measuring error increases because
there are more harmonics ocutside of the 1G-kHz test band-
width.).

Application: Distortion-factor measurements at different
test frequencies (see also Chapter 5, "Distortion-factor
Meter DIST"),

= If the signal frequency and the set test frequency do not
cerrespond in distortion-factor measurement = measuring
error, :
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Rules for AF filters

All filters apart from the CCITT filter are simulated by digital signal processing
{software filters), Activated software filters (especially c-Weighting) reduce
the cycle rate of the signal processing (effect: slower reaction o entries by
spinwheel, longer testing time).

The following schematic shows what filters can be active simuftaneously.

& Highpass . Lowpass
CCITT . and (without sharp cut-offy - and {without sharp cut-off)

CCITT and Highpass (with sharp cut-cff) or  Lowpass (with sharp cut-off)
CcCITT : and: Bandpass or Bandstop

C-Weighting No combination permissible with other filters

No AF filter affects acoustic signal reproduction and the signal on the DEMOD
cutput.

AlL AF filters, as shown by the following Table, only affect the AF meters, Only
the bandpass filter affects the AF counter (SAT measurement).

Measuring errors can result from incorrectly connected filters. This is why the
LEDs 'CCITT"and "LP/HP" point out activated {crossed) filters. The LEDs only
light up if the particular filter Is actually effective. If the lowpass filter is active
for instance, the LED "LP/HP" will go off as soon as the DC voltmster is called
up instead of the RMS meter. The LED "HP/LP" will also go off if the DIST or
SINAD meter is called up in addition to the RMS meter in the basic RX mask.
In this case the RMS meter too will receive no fiitered signal.

Fitter Testinstruments
RAMS, dB-REL AF counter SINAD Scope OCVOLT
AF-Pwr, RMS-Dev¥) DIST

CCITT 3 - ¥ ® -
C-Waighting % - ® - -
High Pass »® - - - -
Low Pass ® - - - -
Band Pass ® % - - ' -
Band Stop ® - - - -

* Daeviation measurement with AMS meter, ses Chapter 5, "Modulation Meter DEMCD"

The table shows whether a fliter affecta an instrument {x) er not ().
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PRINT
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Selecting printer

HP 2225

Epson FXB0

Effect: Matches the data format to the ink-jet printer
HP 2225 (recommended accessory, ordering code;
896 092) in print output.

Entries: Cross. Depending on the printer interface that is
used, you also have to cross one of the menu items IEEE
or Serial,

Application: Prints the current screen contents (eg mask
with test results) or outputs an AUTORUN test report (see
also Chapter 9).

Effect: Maiches the data format to the printer FX80 or
printers that are compatible with it.

Entries: Cross. Depending on the printer interface that is
used, you also have to cross one of the menu items IEEE,
Serial or Parallel,

Application: Prints the current screen contents (eg mask
with test results) or outputs an AUTORUN test report (see
also Chapter 9).

Selecting interface

IEEE

Status: You can only reach this if the hardware option
"Interface |EEE-Bus/RS-232/Keyboard" is installed.
Effect: Activates the IEEE-488 interface.

Entries; Cross.

Applicatlon: Remote control of STABILOCK 4015 and
querying of test results with an external computer (control-
ler) or print output:
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Serial

Parallel

Status:! You can only reach this if the hardware option
"Interface IEEE-Bus/RS-232/Keyboard" or "Interface Cen-
tronics/RS-232/Keyboarg" is installed.

Effect: Activates the RS-232-C interface.

Entries: Cross.

Application: Serial data output {eg for initializing a radio
sel) or print cutput,

Status: You can only reach this if the hardware option
"Interface Centronics/RS-232/Keyboard" is installed.
Effect: Activates the Centronics interface.

Entries: Cross,

Application: Print output.

Setting RS-232 transmission protocol

RS232 Baud xxxx Status:Youcan only reach this and the following two menu

CR+LF
(for example)

items if one of the two interfaces is installed.

Effect: Sets the baud rate for datatransfer onthe RS-232-C
interface,

Entries: Strike and select the required
baud rate from the list that is presented {110 Baud to 9600
Baud).

Application: Marmonizes the baud rate of the devices
involved in serial data transfer {eg 4015/printer).

Effect: Automatically insens a selectable control character
in the serial cata stream at the end of each character string
{text line} (note: only applies to data output with the PRINT
and LIST commancs in AUTORUN mede., andthe
IEEE command HARDCopy cause output in the graphics
format of the selscted printer).

Entries: Strike and select the reguired
control character from the list that is presented (CR+LF,
CR,LF,EOT ar ETX).

Application: Matching to the present setting of the printer.
if the printer automatically only executes a carriage return
(CR) at the end of a character string for exampie, control
character LF will be necessary for the line feed.
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8bit+No P+lstop Effect; Defines the transmission format of serial data out-

{for example)

put.

Entrles: Strike and select the required
transmission format from the list that is presented, The list
contains all combinations for the following transmission
parameters: 7 or 8 data bits, even parity (Even), odd parity
(odd), no parity check (Ho_P), 1 or 2 stop hits,
Application: Harmonizes the transmission format of the
devices involved in serial data transfer {(eg 4015/printer).

Conflguring IEEE interface

IEEE Address xx Status:You can only reach this menu ftem and the follow-

Talk-Only

EOQI

ing ones if the hardware option “(nterface |IEEE-Bus/RS-
232/Keyhoard" is installed.

Effect: Defines the IEEE address of STABILOCK 4015.
Entrles: Enter the declared address in the xx field (permis-
sible values: 1 to 31).

Appllcation: Remote control of the Communication Moni-
tor from an IEEE controlter.

Effect; Selectsthe IEEE status TALK + LISTEN (menu item
not crossed) or TALK ONLY {menu item crossed).
Entries: Cross/delete.

Application: For remote control select TALK + LISTEN, for
print output TALK ONLY (note: at present no entry neces-
sary because there is an automatic switch to TALK ONLY
for print output).

Effect: The |[EEE control line EQl is set (menu item
crossed) or not set {menu item not crossed) ifthe data lines
carry the CR+LF or CR control character (see next menu
item). .

Entries: Cross/delete.

Application: Querying of the EQI control line by the IEEE
controller and system-specific evaiuation.




CR+LF Effect: Automatically inserts a selectable control ¢character

{for example) in the paralle| data stream at the end of each character
string {text ling) (note: only applies to data output with the
PRINT and LIST commands in AUTORUN mode.
and the |IEEE command HARDCopy cause cutput in the
graphics format of the selected printer).
Entries: Strike and select the required
contrel character from the list that is presented (CR+LF or
CR).
Application: Matching to the present setting of the printer.
[f the printer automatically only executes a line feed (LF) at
the end of a character string for exampie, control character
CR will be necessary for the ¢arriage return.

Printing out masks

The (PRINT) key and the |IEEE command EaRDCopy (see Chapter 9) initiate
printout of the current s¢reen ¢entents (mask). In both cases the graphics format
cf the printer is used (ne output of ASCII characters).

The following two subsections detail the steps that are necessary for printing out
masks.

Printer HP 2225

1.  Switch off STABILOCK 4015 and install the hardware option “Interface
IEEE-Bus/RS8-232/Keyboard" in Part B (rear panel).

2. Set the DIP switch LISTEN ALWAYS on the rear of the printer to positicn
"I". The setting of all other DIP switches then becemes unimportant.

3. Connectthe |[EEE interfaces of the printer and the Communication Menitor
with the |[EEE cable. Switch on the printer and STABILOCK 4015.

4.  Call up the PRINT menu and cross menu items BP 2225 and IEEE.
5. Strike (test printout of the current mask).
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Printer FX80 and compatibles

1. Switch off STABILOCK 4015 and install the hardware option "interface
Centronics/RS-232/Keyboard® or "Interface [EEE-Bus/RS-232/Keyboard"in
Port B (rear panel).

2. Depending onthe configuration, connect the IEEE, Centronics or RS-232-C
interface of the printer to the appropriate interface on the Communication
Monitor, Switch onthe printer and STABILOCK 4015 and proceed according

to the following Table:

. RS-232-.C

. IEEE

.. Centronics .

Chack or set following
parameters on printer:
baud rate, number of
data bits, parity, number
of stop bits. if test
printout is incorract (step
3) set CR + LF on printer
in addition.

Set printer to LISTEN
ALWAYS as explained in
manual,

Call up PRINT menu and
cross menu tems Epaon
FX80 and Parallel.

Call up PRINT menu and
Cross menu items
Epson FX80 and

Call vp PRINT menu and
cross menu items Epson
FX80 and IEEE.

Serial,

Match menu items

RS232 Baud xXxxx and

8bit+No_P-+latopto

related parameters of
rinter,

3. Strike (test printout of current mask).

Printing out test reports and listings

The AUTORUN mode offers you the possibility of printing out test reports and
program listings (PRINT command and softkey; see Chapter 9). In
contrast to the printout of masks, here there is no output in graphics format but
instead of ASCII characters. So the right control character, matching the setting
of the printer, has to be entered under the CR+LF menu item (RS-232-C or IEEE).
Only then will the printer work correctly. Apart fromthis, the procedure is the same
as when printing out masks.
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Setting and resetting relays

Auto rx/tx

RLY 1

Closed

Note: The pinning and technical data of the relays/TTL
cutputs are stated in Chapter 3.

Effect: If you cross this menu item, the contacts of relay
RLY 1 (socket Bu 18, pins 13 and 25) change position
automatically when you switch between RX and TX modes.
In TX mode (and DUPLEX) the relay is closed, in RX mode
itis open. Menuitem RLY 1 Closed isthus automatically
set foo,

Entries: Cross/delete.

Application: Remotely controllable semicuplex radio sets
can automatically follow a change of mode on the Com-
munication Monitor {transmit «—» receive).

Effect: If this menu item is crossed/deleted, relay RLY 1
{(socket Bu 18, pins 13 and 25) is ¢losed/open after closing
the menu window. Note: This manual setting of the contact
position takes pricrity cverthe Auto rx/tx menuitem and
so it deletes a cross that is set there.

Entries: Cross/delete.

Applicatlon: Any control function.
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Auto sguelch

RLY 2 Closed

RLY

RLY

3

4

Closed

Closed

Effect: If this menu item is crossed, relay RLY 2 (socket
Bu 18, pins 12 and 24) is closed for the duration of the RX
Special SQLCH. Note: All other RX Specials have no effect
on the contacts of the relay. In line with this function, a cross
onthemenuitemRLY 2 Closed will be deleted automati-
cally.

Entries: Cross/delete.

Application: Automatic setting of a remotely controllable
sguelch on the test item just for the duration of a test
(squelch response point, hysteresis).

Effect: If this menu item is crossed/deleted, relay. RLY 2
{socket Bu 18, pins 12 and 24) is closed/open after closing
the menu window. Note: This manual setting of the contact
position takes priority overthe Auto sgquelch menu item
and so it deletes a cross that is set there.

Entries: Cross/delete.

Applleatlon: Any control function.

Effect: If this menu item is crossed/d eleted, relay RLY 3
(socket Bu 18, pins 11 and 23) is closed/open after closing
the menu window.

Entries: Cross/delete.

Applicatlon: Any control function.

Effect: If this menu item is crossed/deleted, relay RLY 4
(socket Bu 18, pins 1¢ and 22) is closed/open after closing
the menu window,

Entries: Cross/delete.

Appllcation: Any conrtrol function,




Setting and resetting TTL outputs

Hex Chan

BCD Chan

TTL12..]1 xxxx

Effect: After you close the menu window there is hexadeci-
maily coded output of the momentarily set channel number
(Frequ field) on the TTL outputs of socket Bu 18 (see also
"Coding channel numbers" overieaf). Notes: Channel num-
bers > 4095 cannot be coded. Field xxxx of the TTL12, .1
menu item shows the logic level (1 or 0) of each TTL output
as a check.

Entrles: Cross.

Applicatlon; Remotely controllable radio sets can auto-
matically follow a change of channei on the Communication
Monitor.

Effect: After you close the menu window there is BCD-
coded output of the momentarily set channel number
{Frequ field) on the TTL outputs of socket Bu 18 (see also
"Coding channel numbers" overieaf). Notes: Channel num-
bers > 999 cannot be coded. Field xxxx of the TTLi2..1
menu item shows the logic level (1 or 0) of each TTL output
as a check.

Entries: Cross.

Application: Remotely controllable radic sets can auto-
matically follow a change of channel on the Communication
Monitor,

Effect: Permits manual setting of the twelve TTL outputs of
socket Bu 18.

Entries; Cross; then locate the xxxx entry field with the
cursor bar and open the field with (ENTER ], Place the cursor
on the required positions and enter 1 or 0. Before closing
the menu window, terminate your entries with {ENTER ).

‘Assignment of twelve TTL outputs in entry field

i2l1jwlole 78] 85]aalal

Application; Any control function.
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Coding channel numbers

Menu items Hex  Chan and BCD Chan permit setting of the channel number on
remotely controllable radio sets (TTL output). The following Tables illustrate the
relationship between the channel number and the logic levels on the TTL outputs.

Hex coding

Waighting facter |2048|1024| 512 | 256 (128 | 84 | 32 | 18 8 4 2 1

TTL output ne. 12§ # 10 9 8 7 B 5 4 3 2 1

Logic lavel Q 0 1 0 0 5} 1 Q 0 0 1 1

Hexadecimal codlng wlth welghting factors (eg decimal number 547)

Example: The channe! number 547 {decimal} is the sum of the weighting factors
512 + 32 + 2 + 1. TTL outputs assigned to weighting factors are logic 1, all others
are logic 0 (see Tabie). The sum of all weighting factors is the highest permissibie
channel number {4095) that can still be hex coded. '

BCD coding

Place Hundreds Tens Cnes
Weightingtactor | 8 | 4 | 2 | 1 | & | 4 2| 1| 8| 4| 2]:1
TTL output ne. 12 | 1 10 9 -] 7 B 5 4 3 2 1
Logicleve! o} 1 0 1 0 1 ¢ 0 0 1 1 1

BCD coding with welghting factors (eg decimel number 547)

Example: The channel number 547 (decimal) has three place s. Each digitis again
the sum of the weighting factors:

Cnesplace=7=4+2+1
Tens place=4=4
Hundreds place=5=4 + 1

TTL cutputs assigned to weighting factors are logic 1, all others are logic 0 (see
Table). Because of the BCD coding, & (8 + 1) is the maximum figure that can be
output for each place. This means that 999 is the highest channel number that
can be BCD coded.
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" TXUFM Fig. 4.7: Menu
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et {Lower/Upper}
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Defining channel/duplex spacing

Channel Space xxx Effect: Defines the channel spacing for working with
channel numbers (Frequ field) (see also Appen-
dix B).
Entries: Enter the channel spacing in the xxx field.

Duplex Space XXX Effect: Defines the dupiex spacing when working in
DUPLEX mode.
Entries: Enter the duplex spacing in the xxx field.
Applicatlon: Tests on duplexradio sets. Ifthe figure
"0 is entered, it is no longer necessary to observe
upper-band and lower-band channels (Nol = Nol)
when testing semiduplex radio sets.

Defining channel/frequency assignment

Channel No. xxx Effect: Definesthe channelnumber that is assigned
the frequency of menu item is Freg. xxx (See
also Appendix B).
Entrles: Enter the required channel number in the
xxx field.

is Freq. xxx Effect: Definesthe frequency that is assigned to the
channel number of menu item Channel Neo. xxx.

Entries: Enter the required frequency in the xxx
field.

Channel { = Frequ ? Effect: The frequencies increase with increasing
channel number.

Entries: Cross.

[N



More about Entrles in Chapter 1, "Working with menus”

Channel % = Frequ |

Effect: The frequencies decrease with increasing
channel number.

Entries: Cross.

Application; Necessary in some celiular mobile-
radio systems, eg NMT Austria.

Automatic RX/TX combination

RX and TX independent

TX = RX+Duplex

Note: The following menu items are only of impor-
tance if the signal generator and test receiver are
tuned to frequencies. As $oon as you start working
with channel numbers (see appendix B}, there is
always automatic RX/TX combination according to
the first items of this menu.

Effect: You can tune the frequencies of the signal
generator (RX) and test receiver (TX) quite inde-
pendently of one another in each basic mask (no
automatic RX/TX combination).

Entries: Cross.

Effect: MHz values of the RX and TX tuning
frequency are combined by the duplex spacing ac-
cording to the equation TX = RX+Duplex. Changing
one value is sufficient, the other value changes
{tracks} automatically.

Entries: Cross.

Application: Tests on dupiex radio sets.




RX = TX+Duplex Effect: MHz values of the RX and TX tuning
frequency are combined by the duplex spacing ac-
cording to the equation 8X = TX+Duplex. Changing
one value is sufficient, the other value changes
(tracks) automatically.

Entries: Cross.

Application: Tests on duplex radio sets.

If you enter a frequency (Frequ field) for automatic RX/TX combination that
causes the tracking frequency to go outside the permissible frequency band, the
entry will be rejected.

Automatic RX/TX combination does not take immediate effect after you close the
menu window. First you have to enter a new frequency.




CHAN

Fig. 4.8: Menu
Frequ CHAN offers same
Offset T simplicity as work-
. ® . .
e : ing with pro-
“Extotkbr ] gremmabie station
Dara . buttons.

“PUR ]

5.80 m
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a .

PRINT JRFiaYSH poLs) [

The caan menu is useful if you often have to tune to frequencies that do not follow
a fixed pattern (eg channel spacing, dupiex spacing). You can define up to ten
frequency pairs (signal generator/test receiver) and recall them when you need
them simply by entering the appropriate channel number.

Defining frequency palrs

For defining frequency pairs the menu offers you ten lines {Char 1 to 10}, each
with an entry field for the RX tuned frequency (signal generater) and TX tuned
frequency (test receiver). You can locate each entry field with the cursor keys.
Always terminate your entries with (ENTER).

Recalling frequency pairs

1.
2.

3.

Call up the basic RX, TX or DUPLEX mask.

Strike the key and enter the number (Chan) of the required
frequency pair, but do not confirm with (ENTER].

Strike (UNIT/SELECT . This opens a small screen window. Move the cursor
bar to the chn entry and close the window again with { URIT/SELECT ).

The Frequ field will now show the entered Chn number. The test receiver
is tuned to the corresponding TX frequency and the signal generator to the
RX frequency. To set a different frequency pair, simply turn the spinwheel
VAR and set the required Chn number (permissible values: 1 to 10}. Note:
The function is also available when the Fregqu fieid is adopted in another
mask, eg as the Center field in the analyzer mask.

Returning to MHz display: strike and select the MHz entry
in the screen window.




STATUS

T%.FH Flg. 4.9: Menu STA-
i Gertol Tosben TUS tells you about
4015 2199029 . software status of
Software = . Version Checkeam Ep~ | Comnmunication
qe15 . . R.dg RFZO - Monitor and in-
§opempriona— 1o 0 L | stalled optons.
‘Encader” | © . S
; 7 Inatalied Rl
Interface géi'-iﬁl;mh;cémp / :
Battery —_—— ' L -
ik Hz

CALTRY B0 " HNENL)

The sTATUS menu is an information window that tells you the momentary
hardware and software complement of STABILOCK 4015. You can find out what
hardware options are installed for instance. Please name all status messages if
you have to consult SCHLUMBERGER for advice (see also HW REV and CALBRT
menuj.

Standard complement
Serial Number  Serial number of your STABILOCK 4015,

Version Software version of the firmware (EPROMs).

Checksum Checksum of the firmware,

Options

Decoder If the optional DATA Module is installed, display of the

software version of the decoder plus checksum,

Encoder If the opticnal DATA Module is instalied, display of the
software version of the encoder plus checksurm.

Duplex The message Installed means that the optional
BUPLEX Synthesizer is installed.

DTMF The message Installed means that the optional DTMF
Device is installed.

Interface The message Serial ,KBD,Centr orSerial,KBD,IEC
means that an extemal hardware option is installed in
Port B (rear panel) (KBD = keyboard).




Battery If the optional "Internai Battery” is installed, display of the
battery voitage. As long as the battery is being charged, you
will aiso see the message Charging.




HW REV

‘ T%: FH. Flg. 4.19: Numbaers
‘Frequ ":"!l."SS..'GOBB *Hx : are.' V§r§ion status
OF £ ipdmtrmisisie i of individual 4015
....... Computer "]
Gonl Mod. Gen. a0 saTgTwy | Doards.
Ext§ Demodulator 8@ SOFF
Dat] Diplex 80
~ & Suynthesizer ke -]
RF Unit a1 — RS
‘Hotherboard - B .
Front Pancl 8@ )
Interface L) /
Data Module — Sxaxr
- (6.759 kHz|
Roiarusou revicaunnr g oo

The BW REV menu (hardware revision) documents the version status of the
individual boards of your STABILOCK 4015 {including major hardware options).
You should alsc have these status messages on hand if you consult
SCHLUMBERGER for advice (see also STATUS and CALBRT menu).

The HW REV menu covers all boards whose version status can affect the way in
which STABILOCK 4015 works {eg new or modified feature). In such cases the
particular text passages in the manual are marked by number indexes. Appen-
dix C {Chapter 12) tells you under the corresponding number how operation
differs.




CALBRT

N Fig. 4.1 l_) Menu
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Calibrating
Calibration procedures are detailed in Chapter 1, "Specific calibration".

Self-check

The self-check {lasts about 1 min) is an important aid in troubleshooting on the
job. :

Preparation Withdraw all test cables from the front panel of Communica-
tion Monitor?,
Calling up in the CALBRT menu, position the cursor bar on the entry
self-chack Start Self-Check andstrike [UNIT/SELECT). Thiscalls
up the SELF-CHECK menu (Fig. 4.12).
Flg. 4,12: Menu
SELF-CHECK SELF-CHECK tslls
e o you whether major
Comater ¥ ok koards of Com-
Data Module : Mot Installed munication Moniter
Mod. &en. 0K
Demodulator O are OK,
Duplex : 0K
Synthesizer : OK
RF Unit 0K
— Not Installed

Step 127




Starting seli-check

Messages
In self-check

Aborting
self-check

Return

Strike the softkey. This causes the softkey
1o appear and the callup of the individual test routines ¢an
be followed by the count of the STEP display field. Note:
Individual routines last up to about 10 s.

As soon as a board has been tested, the self-check pro-

duces one of the following entries:

« OX =» Board is working correclly.

¢ Not installed -+ Board is missing (option).

*» Related Test Failed - This board could not be
tested because ancther board — which is defective —
would have been required to do so.

+ Failed =» Board is defective.

The end of the self-check is matked by an acoustic signal,

and at the same time the softkey reappears.

You can terminate the self-check at any time with (ST62 ).
Note: The test routine in progress is always completed, so
it may take a few seconds to end the self-check.

Strike [(®X), [(TX) or (DUPL).

——



What to do If the self-check signals failed

If the self-check signals that one or more boards are defective, you are advised
to proceed as follows:

1. Perform a total reset (see Chapter 1) and repeat the self-check.

2. Ifthe self-check again signals defects, fill in the following form (copy) and
telephone your nearest SCHLUMBERGER service station or an autherized
service firm.




 Name and address Magic Electronics
- 1 Long Road
Anytown 987854

Telephone 012/345678

[ Sarial number 0189028 Softwaraversion 1.00

Checksum, ABD1 %nstallgd options Duplex

Serial ,XBD,Centr - — -

o Hardware ersion Status
To help. f tlowing, opeh the HW REV meny
COmputer 00 Motherboard 00
Mod Gen 80 Efont Panel 00
Demuduiatnr 0¢ Interface 00
| Dupiex 00 wrees (Opticn) -
-Syﬁtﬁeslzar 00 Data Module -

RF Unit 01

Resuit of Self-Check
To helg ‘you answet the followin n, e CALBRT meny and start the self chesk

Power Suppfy 0K Demoduiatar Failed

Computer 0K Duplex s34

Dats Module Not Installed |Synthesizer O

Mod, Gen, oK RE Unit Failed
---- {Optign) Not Installed

Did anything go wreng In atest? if s0, In what test?

Measurement of recelver sensgitivity was wrong

Does the defect occur all the time or just sporadically? All the time

How long had the 4015 been In use before the defect appeared?  About 30 min

Had you been using a system program? If so, which one?
Yez, NMT 530

In what mode and at what frequency dees the defect ocour? RX 156 MHz

How is the slgnal generator modulated when the defect ocours? 2.4 kHz

What is the AF output leve! of the signal generator when the defect cccurs? 2 mv

Remarks: Defect was first noticed after fitting the printer
interface




STABILOCK 4015 Service Checklist

Name-and address

Telaphons

SoftwareVersion, Checksum and'Options
"To help you-answer the foilowing, open the STATUS menu

Serialnumber:

Sottware version

To heip you answar the-following-epen, t

Chatksum Instalied options.

Hardware Version Status

To help you answerthe-following, cpenthe HW REV menu
Computer " | Motherboard
'Mod. Gen Front Pansl
Demodulator Interface
Duplex «--== (Option}
Synthesizer Data:Module
RF Unit ‘
Results of S¢if-Check

he CALBRT menu and start tha self chack

‘Power: Supply Demodulator
Computer Duplex’
-DataModule Synthesizer
‘Miod. Gen. AF Unit
---=- {Option)
Defect Symptoms

Thefollowing check points heip to find a defect faster

Did anything go wrong in a test? If so, in what test?

Does the defect occur all the time or just sporadically?

How lorig had the 4015 been In use before the defect appeared?

Had you been using a system program? If so, which one?

In what mode and at what frequency does the defect ocour?

How is the signal generator modulated when the defect ocours?

What is the RF output level of the signal generator when the defect scours?

Remarks:
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Introduction

This chapter tells you how fo work with the different measuring devices of
STABILCCK 4015. For better understanding of the internal AF signal paths, we
advise you in particular to read the two sections "AF Signal Analysis" and
"AF Generators",

The chapter is broken down into the following main secticns:

¢ RF measuring devices
e AF measuring devices
» DC measuring devices
System tester (selective call, A/B tone)

The technical data are listed in Appendix A. Refer to these when you require
preciser detalls of general remarks {like "input signal toc weak"}.

In many cases STABILOCK 4015 will alsc permit measurements outside of its
specified range (but without any guarantee of accuracyl).

You can find cut the permissible range of values beforeentering a value in a field.
Just locate the particular field and open it with (the curser flashes in the
field). Striking produces an infermation window that shows the permissible
limits.




Test Setup

With the test setup shown here (Flg. 5.1) you shouid be able to perform all
standard measurements on radio sets. Normally the test item should be con-
nected to the common RF input/output socket RX/TX (preciser results). When
you are working with input signals of less than ~10 dBm or require an RF output
level of more than —60 dBm however, it is best to use the TX SENS and RX HIGH

sockets.

Transmitter

Recsiver

EXT MOD

Bild 5.1: Typical test setup for standard RX/TX measurerments. If raquired, eg for complex
overlaid modulation, an external AF signal can be applied 1o the EXT MOD socket.




Available RF Measuring Devices

STABILOCK 4015 cffers you six RF measuring devices. Pointer meters appear
in the bottom half of the mask, purely numerically indicating instruments use

display fields in the top half of the mask. Only the spectrum analyzer uses a
separate mask.

Deslgnation of Meaning

" instrument
OFFSET RF offset counter
RF counter AF frequency meter
PWR RF power meter
MOD Modulation meter of signal generator
CEMOD Modulation meter of test receiver
Spectrum anaiyzer Shows power spectrum of received signal

Avallable RF meaauring devices of STABILOCK 4015,

The signal generator and test receiver of STABILOCK 4015 access the RF
measuring devices (and also the AF measuring devices). Which of the RF
measuring devices are actually available will depend on the operating mode:

Avallability of RF taat Inatrumanta, | Magk |Inetrument|Inatrument| Diaplaytield
depending on operating modaa TX, lott canter
RX and DUPLEX. -
AF counter

The space forinstrumentsonthe | T PWR DEMOD OFa;sdET
right is reserved for AF test in-
sttuments. . Spectrum analyzer

RX MOD — None
— means that the mask shows MOD AF sounter
no pointer meter or an AF instru- | BUFLEX| PWR or and
merit. DEMOD OFFSET




Test Receiver

Standard use

Reception and democdulation of an RF signal (AM, FM, ®M). Measurement of
major RF parameters and AF measurements on the demodulated signal.

Adjustable variables

e Tuned frequency (manual or automatic tuning)
¢ Type of demodulation

¢ |F bandwidth

* Squelch response

» Frequency and level of AF generators (see "AF Generators" section). The AF
signal appears on the MODGEN socket. lt can be used to modulate a radio
transmitter,

Activating test receiver

Callup the basic TX mask with (TX]. This automatically activatesthe test recsiver
with the settings that were last made on it.

Entries

Tuning frequency + Numeric value +(ENTER

instead of the tuning frequency you ¢an also enter a chan-
nel number {see Chapter 12, Appendix B). Automatic
tuning is descrived in the next section.

X FH Flg. 5.2: Basic TX

Freau i masKk for transmitter
’ . tasting. Above are

Gen 1.6600 kHx 0.60 m¥ the test parameters
‘ExtsikHz <1.0088 kHr> OFF and the measured

Data

frequency offset,

- PUR Ty DEmD e DIST below the pointer
v | Taftat \ tafat \ .+ meters,
q4.94 M 2.41 'kHz 2,6 %
' 1.999 kHzx

[score:-fi zoom fsPECIALRSYS] EH)

—

T



Type of
demodulation

IF bandwidth

15

Squelch response

((MENU | +(¥OD-EAR) +{FM | @M | aAx}+(MENU )

Acknowledgement: the mask header shows the selected
type of demodulation {eg TX FM).

(MENU )+(RE-PAR) +{TxSens BWh{80 kz|20 kuz|s xuz'l}+
(MENU | '

The IF bandwidths 20 kHz and 9 kHz" are only available in
the following cases:

+ When the TX SENS socket is connected.

* For FM or &M deimodulation.

When the RX/TX socket is connected and/or AM demodu-

lation is selected, the IF bandwidth is always 80 kHz, re-
gardless of the value that is crossed.

The squelch can be switched and set separately for the RF

sockets TX SENS and RX/TX:

e Switch on squelch: open RF-PAR menu and cross menu
item RX/TX and/or TxSens.

& Switch off squelch; delete cross,

= Set sguelch: locate entry fields next to both menu items
with cursor, enter required squelch response level and
confirm entries with (ENTER).

Ifthe squelch response levelis too high itwill not be possible

to analzye the demodulated signal.

— TX FH - Flg, 5.3: The RF -
g;: x At Freg.f. PAR menu al\ovys,
TR % mbou amang other things,
Gan] @ba N 566 wv | setting of the
%:: ;59;.‘ ' 5:: Sque|ch and the IF
— eo¥ —————— bandwidth.

' Preait @.0 di RMS

' Squelch .

x RX/TX .
TXSens -606 dBm

BW TXSen= 8@ kHz

R =PHREMOD=PAREF TL TEREMENU >




Automatic tuning

Besides manual tuning (entry of the frequency to be tuned) the test receiver also
permits automatic tuning to the applied RF signal. This simplifies selective power
measurement, for instance, hecause the PWR meter will show the measured
value immediately after the test signal is applied. Automatic tuning ¢an generally
rerain active as a standard setting; you will only have to resort to manual tuning
in exceptional cases like tuning to an harmonic.

' Boundary
conditions

[y

Activating
auto-tuning

Disahling
auto-tuning

Working with
auto-tuning

Automatictuning is only carried out If the following boundary

conditions apply:

« Signai applied to the RX/TX socket, ie the RX/TX socket
must be coupled.

= Pin > approx. 10 my {10 dBm}

Automatic tuning is only effective in the basic TX and

DUPLEX masks (notin ZOOM, scope, analyzer mask, etc).

(MENU)+(RE-EAR)+ {Auto Freq.Adj.}+(HEND)

Delete the cross in front of menu item Auto Fregq.Ad3.
with (URTT/SELECT |.

= [f the boundary conditions are satisfied, the test receiver
will tune within approx. 1 s to the applied RF test signal.
The Frequ field shows the frequency value and all
pointer instruments function as usual. Only the offset
counter (0ffset field) is inoperative (see '"Technical
background" below). Manual retuning of the test receiver
is not possible in this status because the Frequ field is
no longer an entry but a display field.

= To tune the test receiver manually you must first strike
the key. In this status the offset counter is also
active because the entry in the Fregu field can be used
as areference.

o If the offset exceeds approx. =40 kHz (or if the input
power briefly drops below approx. 10 mW), the test re-
ceiver will again tune automatically.

If you change to ancther mode (eg spectrurm analyzer), the

frequency value last confirmed with is always
adopted.

—



Example

Technlcal
background

Action Reaction

1. | Frequ field shows entry | Scan finds no signal larger than
45,0000 MHz, Camier |approx, 10 mW. So Frequ field is
signel with ' still entry field and 0££set fisld
f=75.00000 MHz and | shows dashes becauss offset = o,
F» 10 mW is available,
but is not vet fed in.

2. | Apply carrier signal, Test receiver tunes to ¢arrier. Frequ
field shows 75. 00000 MHz and is
now display fleld. No offset
measurement bacause large offset

(»> 40 kHz).
3. | Disconnect carriar Frequ field is again entry field and
signal. shows 45.0000 MHz because thers
was no confirmation beforehand with
FREQU ).
4. |Apply carrier signal and | Test receiver again tunses to
confirm display 75.00000 MHz. makes this
75.00000 MHz with reference value for offset
[FREQU]. measurement. Offaet fisld shows
0 kHz offset, Prequ fisld is entry
fieid.
5. | Disconnect carrier Frequ field continues to show
signal. 75.0000 MHz because of

preceding confirmaticn, of£set field
shows dashes because offset = oo,

8. | Apply carrier sigral. Test receiver again tunes to
75.00000 MHz . Cffsetis < 40 kHz,
so nc confirmatizn with is
necessary; Of £set field immediately
shows 0 kHz offset.

7. | Alter tuned frequency of |0ffset field shows offset up to
test raceiverin 10-kHz  |approx. =40 kHz. Larger offset
increments (Frequ automnatically starts scan and status
field). is as described under point 2.

As soon as the automatic tuning is activated, the test
receiver scans the entire TX frequency range continuously
for an RF signal » approx. 10 mW. The Frequ field in this
status is still an entry field that can accept values. The scan

. is noticeable acoustically if you listen to the cemodulated

received signal with {DEMOD ).

When the test receiver finds an RF signal, it tunes itself
exactly to this carrier (10 Hz). Then a check is mace to see
how much the tuned frequency differs from the value last
entered in the Fregqu field:




= If the offset exceeds approx. 40 kHz (normal case), the
Frequ field {now a display field) shows the tuned
frequency. Thereis no valid reference value for the offset
counter (offset > 40 kHz), so it is inoperative. It is not
activated until you corfirm the measurad value as a
reference with (offset =~ Q kHz}. The Frequ field
then again takes on the status of an entry field (automati-
cally adopting the tuned frequency).

e |fthe offset goes below approx. +40 kHz, the test receiver
was probably tuned to the RF signal beforehand. In this
case the testreceiver will reject the exact tuning and tune
itself to the frequency entered in the Frequ field (the
Frequ field remains an entry fietd). At the same time the
offset counter is activated so that the O£ £ set field shows
the offset from the actual carrier frequency.

The following conditions trigger a restart of the scan:

* Pin < approx. 10 mW
+ measured frequency offset > approx. =40 kHz

Connecting RF input socket

The power of the input signal will decide whether you select the RX/TX sockst or
the TX SENS socket. The RX/TX socket is generally used for stationary meas-
urements and the TX SENS socket for remote measurements (reception on an
antenna),

RX/TX Acknowledgement: only the red LED "TX" beneath the
selector key lights up.
Maximum measurable RF input level = 150 W (briefly).
If the message REDUCE RF POWER appears, reduce im-
mediately to < 50 W (see also Chapter 1).

TX SENS Acknowledgement: only the red LED "TX SENS" above the
selector key lights up.
Maximum measurable RF input level = 0.1 W.
Pin > 0.25 W will destroy the input stage!




Applying modulation signalt to test item

In TX mode an AF signal can be brought cut on the MODGEN output socket and
applied to the micraphone input ¢n the test item. The signal sources are the
internal AF generators GEN, DATA (option) and the 1-kHz generator or an
external AF signal.

Operation of the AF generatars (frequency and level setting, signal supenmposn-
tion) is described in the "AF Generators" section.

If TX Specials are used (Chapter 7), the testitem musthave the modulation signal
fed to it from MODGEN.




Standard measurements in TX mode

RF measuremenis
RF frequency = see RF counter.

Frequency offset = see offset counter,

RF power = see AF power meter PWR.
Modulation = see demodulation meter DEMOD.
Modulatior = see Chapter 7, TX Special "SENS",
sensitivity

RF spectrum o see spectrum analyzer,

AF measurements

If the demodulated received signal is connected to the AF signal processing with
{DEMOD |, this AF signal can also be examined:

AF level, < see AMS meter/AF frequency counter,
AF frequency

Modulation- = see Chapter 7, TX Special "AF RESP".
frequency response

AF power = see AF power meter AF-Pwr,

Relative level o see relative level meter dB-REL.

Distortion factor o> see distortion-factor meter DIST.
Signal shape = see digital storage oscilloscope,
Aural monitoring = see monitering receiver,
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Signal Generator

Standard use

Output of an unmodulated or modulated RF carrier signal {AM, FM, ®M). At the
same time check of the modulation signal or measurement of an external AF
signal with the AF measuring devices,

Adjustable variables

e Carrier frequency, offset

o Qutput level, level matching (EMF or to 50 Q), compensaticn of external
preattenuation

¢ Type of modulation, modulation frequency, modulation deviation/depth

Activating and deactivating signhal generator

Starting Call up the basic RX mask with (RX]. This automatically
activates the signal generator with the settings that were
last made on it.

Deactlvating (LEVEL }+(OFF )
Acknowledgement: Lev field shows OFF.
Reactivating
RX FM | Flg. 5.4: Basic RX
Prequ 15570000 it mask for receiver
Levoses ik i testing. The ATT in-
Gen 176000 ki Zio0 kHz dication reminds
Ex‘t/lkl-lz {1.0000 kHe> OFF you of the compen-
Data L
sation of external
brEr o R preattenuation,
e.5 x 3.e2 ¥
1,080 kHx
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Entries

Carrler frequency

Offset

Output level

FREQU |+ Numeric value +[ENTER

instead of the carrier frequency you can also enter a chan-
nel number (see Appendix B).

(FREQU )+ (+] or [= )+ Numeric value +(ENTER |

An entry in the 0ffset field has no effect on the Frequ
field. The actual carrier frequency is the sum of the two
values.

LEVEL )+ Numeric value + [ ERTER

= If the numeric value requires different units, replace it
where you would otherwise just press with
(NTZ/SELECT)+{dam| dop | uv | mv | v}+{ENTER).

= The minimum/maximum output level depends on which
RF output socket (RX/TX or RX HIGH) is connected. For
AM the maximum output tevel is 6 dB less.

If compensation of preattenuation is set (RF-PAR menu),

the note ATT next to the Lev field draws your attention to

the resulting increase in level.

R¥ FH Fig. 5.5. When you
Frequ  156.8000 Miz set the RF output
Offset +0.8 kiz

level, you can
select the units 10

Lev/S@5

‘Gen 1.8
Ext/ikHz <1.@ ira-
Exts match your require
ments.
HOD - "
- 2.0 KHE @:3 % ] 166 mV
1.600 kHz

SCOPE §-2000. BSPECIOURSYSTENg =]
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Level matching

Type of modulation

Modulation
frequency

Modulation depth,
deviation

(MENU} +(RE-2AR) +{S 0 Q| EMF }+ (FENU ]

Acknowledgement: addition of 508 or EMF to the Lev field.

= Lev/EMF = level setting affects source voltage (EMF).
The actual output level depends on the termination (ie
therefore no level setting permissible here with dBm
units).

= Lev/508 = level setting affects terminal voltage on 50-52
termination.

sins0a Fig. 5.8 With a 50-Q termi-
— naticn the EMF (Us) is
double the terminal voltage

Ut
e Uy U 502

[FER0 )+ (FOD=5AK) +{F | DM | M+ (FERT)

Acknowledgement: the mask header shows the selected
type of modulation (eg RX FM).

MODFREQ j+ Numetric value +( ENTER

+ Numeric value + ERTER )

Depending on the type of modulation, enter the frequency

deviation (in kHz), phase deviation {in rad) or modulation

depth (in %).

o> Striking the key automatically activates the inter-
nal generator GEN (deactivate with [Gzxr | key).

= Additional modulation with the 1-kHz generator and
DATA generator; see "AF Generators”.
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Compensating
preattenuation

= The level loss on the antenna input of the test item that
results from preattenuation (cable attenuation, attenua-
tor) is automatically compensated by the following entry:
(MENU ) +(RF-PAR)+{Freatt xx.x dB}+(MENU)
xx.x = entry field for the compensating value. The value
entered must correspond exactly to that of the external
preattenuation.

The compensation of preattenuation is only effective when

the RX/TX socket is connected.

= Entry field Lev now shows the output fevet directly onthe
antenna input of the test item (the actual level on the
RX/TX socket is higher by the compensating value).

= The note ATT after the Lev field reminds you that com-
pensation of preattenuation is set.

Compensation of preattenuation that is declared applies to

the signal generator (RF output level) andthe test receiver
(RF power meter PWR).

5-15



Connecting RF output socket

The required output ievel will decide whether you select the RX/TX socket orthe
RX HIGH socket.

RX/TX Acknowledgement: only the green LED RX beneath the
selector key lights up.
RF output level = —130 to —60 dBm (0.14 to 447 uV EMF)

RX HIGH Acknowledgement: only the green LED RX HIGH above the
selector key lights up.
RF cutput level = —70 to +13 dBm (141 uV to 2 V EMF)

Impermissible level entries in the Lev field are rejected depending on the RF
output socket that is connected.

For amplitude modulation the maximum RF output level that can be set is 6 dB
smaller.
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Modulation test

Starting

Measuring
modulation

Measuring level

Measuring
distortion

Acoustic check

Visual check

calls up the modulation meter MOD and
at the same time connects the modulation signal to the AF
analyzer of the 4015.

Acknowledgement: the green LED above lights
up.

has no effect on feeding the modulation
signal to the signal generator,

= The MOD instrument shows the peak modulation of the
4015 carrier signal (depending on type of modulation:
kHz, rad or %), MOD is particularly useful for indicating
the result of sum modulation.

= After (200M) +[MENU ) +{Mod/Demod}+{®ERT ] display of
modulation balance (return with (RX ).

The RMS meter shows the level of the (sum) modulation
signal.

The dual-functionkey calls upthe distortion-
factor meter.

Acknowledgement: the LED DIST lights up.

Monitoring of the modulation signal on the internal loud-
speaker. Volume control with the knob next to the PHONE
socket,

The scope shows the oscillogram of the {(sum) modulation
signal. Return to the basic RX mask with [Fx).

RX FH Flg. 5.7: If the sig-
Frequ  156.0002 Wiz nal generatoris
Of fzet, . - s
Lev/S00 YR (A modulated w[th
T e g | overlaid AF signals,
Ext/lkHz <1.06200 kHz> .2.49 kHz the MOD meter
Data .. s
shows the resulting
‘_'.“(.’D.,_ oSt T s sum modulation.
4.32 kHz 0.3 % | 355 mv
1.853 kHz
Score: N ZoorM  §SPECIALE RS

517



Standard measurements in RX mode

RF measurements

Receiver = see SINAD instrument and Chapter 7, RX Special
sensitivity "SENS",

IF bandwidth = see Chapter 7, RX Special "BANDW".

and offset

Sguelchrespense = see Chapter 7, RX Special "SQLCH".

AF measurements

It the AF signal of a receiver fed in on the VOLTM socket is connected to the AF
signal processing by (VoLTM], this signal can be examined as a function of the
RF signal that is applied:

AF level, = see RMS instrument/AF frequency counter.
AF frequency

AF frequency = see Chapter 7, RX Special "AF RESP".
response

AF power = see AF power meter AF-Pwr.

Relative level = see relative level meter dB-REL.

Distortion factor = see distortion-factor meter DIST.

Signal shape = see digital storage oscilloscope.

Aural monitoring = Monitering of the AF signal on the internal loudspeaker.
Volume control with the knob next to the PHONE socket.
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RF Offset Counter OFFSET

The offset counter (0f £set field) shows the difference between the actual carrier
frequency of the input signat and the tuned frequency of the test receiver.

Starting

Measuring routine

T FH
Fregu 1560800 MH:z
Offset —2.91 kHz —————
Gen 1. ea00 KHz 6.80 mv
Ext/1hkHz <1.0@00 kHz)> OoFF
Data
PWR DEMOD DIST —
4.88 W 2.56 kHz 6.9
1.98@ kHx
|SEOPE I 2001 WSPECLAL RS YSTEMRANALYZ]

Flg. 5.8: The
offset display
field shows the
difference bstween
the frequency of the
applled RF signal
and the tuned
frequency of the
test receiver.

= Call up the basic TX or DUPLEX mask.
> Selectthe TX SENS or RX/TX socket and feed inthe RF
test signal (watch Pmax!). Heavily modulated test signals

can corrupt the measured result!

= Check whether automatic tuning is activated or not
(menuitemAuto Fregq.adj.inthe RF-PAR menu; see

section "Test Receiver’).

= The IF bandwidth set in the RF-PAR menu (menu item
TXSens BW) limits the offset measurernent range to
about half the IF handwidth {only when the signal is
applied to TXSENS). This permits selective offset meas-
urement for dense channel occupancy.

With auto-tuning Without auto-tuning

on RX/TX sockset), Frequ field

frequency.

value of carrier frequency in
Fregu* field,

Asad frequency offset from
Offset fiold.

As soon as carriersignal is ap- | Enter supposed value of carrier
plied (P > approx. 10 mW, fed in |frequency in Frequ field.

shows actual value of carrier No further antries required.

Read fraquency offset from

Call up offset counter with offeet fisld.
FREQU | and enter supposed

ator) has been closed with (ENTER ).

" in the basic CUPLEX mask you cannot locate the Frequ fisld
(test receiver) with the cursor until the Frequ field (signal gener-




—

Display

Optlons

> The offset field produces a numeric display of the
frequency cffset of the input signal referred to the tuned
frequency.

<> Frequency cffset > approx. 40 kHz: display =—---

= Input signal too weak: display ----- (iry setting a larger
IF bandwidth).

After (zooM) +{MERU ) +{0f £set}+[MEND ) display of the off-
set by full-screen pointer meter (return with or
(DUEL 1.




RF Counter

as automatic tuning of the test receiver is declared instead of manual tuning,

Starting

Calling
aute-tuning

Applying
test signal

Measuring routine

™ FM Flg. 5.8: When auto-
Fregu 155.99949 Mz dmmm————————0r®= matic tuning is actl-

Offeet vated, the Freaqu

e R wigs ey | field indicates the
ExtslkHz €1.0000 kHz> OFF measured
Data )
. frequency.
PWR —— DEMOD. D.IST ]
4,65 W 2.35 kHz 5.3 %
1.0 kHzx

SCOPE: 200 SYSTEHRANALYZ

o Call up the basic TX or DUPLEX mask.
= Select the RX/TX socket (ctherwise the RF counter
cannot be called up).

(WERU) +(RE-PAR)+{Auto Freq.Adj.}+(MENU]

Apply the test signal to the RX/TX socket {Pmin = approx.
10 dBm, watch Pma,xl)

= No further entries required. The Frequ field Immediately
shows the frequency of the applied RF signal in numeric
form (resolution: 10 Hz).

= The test receiver is tuned to the RF signal, so cther
measured values, eg power and medulaticn cf the test
signal, can immediately be read from the pointer meters.

o If the test receiver is to stay tuned to the measured
frequency, confirm the displayed value with [FREQU].
Acknowledgement: the offset field shows the meas-
ured offset (see section "Test Recelver”).

if no frequency is displayed when you are testing a one-port
radio set (DUPLEX mode), an entry + +
will eliminate the blockade {brief cutout of the
signal generator). Such a blockade can occur if the levels
are unfavourable {TX level - RX level < 80 dB).




Display

Deactivating
counter

Optlons

= The Fregu field shows the measured frequency.
= input level < approx. 10 dBm: display ——-—
e frr = 1.45 to 1000 MHz: display ————-

In the RF-PAR menu delete the previously entered
cross in front of the menu item Auto Freq.Adj with
(UNIT/SELECT].

For measuring the frequency of non-continuous signals
(bursts) there is the TX/DUPLEX Special F-BRST 9,




RF Power Meter PWR

The RF power meter PWR measures sefectively with 80 kHz bandwidth. The
specified measuring accuracy applies if the test receiver is tuned o the test signal
with a maximum offset of +3 kHz. If you have declared FM or @M demaodulation,
the average value of the applied RF power is measured. f AM is declared, you
can optionally measure peak power, Measurements can be made in watts and
dBm. The pointer meter appears constantly in the basic TX and DUPLEX mask.

Starting

Selecting unit and
measurement mode

Measuring routine

=

Flg. 5.10: The RF
power meter PWR

measures selec-
Gen 1.9000 khz 8,88 v tively. For this rea-
Ext/ikHz <1 .000@ kHz> OFF son the test re-
Data . .

ceiver must be

tuned to the
frequency of the
test signal.

8SCOPE - [ 200N, ESPECLAL @SVS LEMNANAL:Y 2]

= Ifyou want maximum accuracy, start the specific calibra-
tion process (see Chapter 1).

= Select the TX SENS or RX/TX socket and apply the RF -
test signal (watch Pmaxl). AM test signals shouid be
applied unmaodulated.

= Enterthe tuning frequency inthe Frequ field (ortune the
testreceiver automatically, see section "Test Receiver").
The offset must not exceed =3 kHz (otherwise measuring
error).

= Ifthe PWR meter indicates ATT, check the compensation
of preattenuation in the RF-PAR menu (Preatt field).

= Average (for FM/@M/AM):
+(RE=PAR) +{mw/W | dBim}-+(MERT)
{(menu item Peak must not be crossed)
= Peak (only for AM):

(HEND) + (RE-2AR) +{r/W | dBm} + {Peak}+(HERT)

No further entries required. The PWR meter immediately
shows the power of the applied RF signal with the selected
units.

Automatic tuning is not permissible for measuring harmen-
ics (menu item Auto Freq.Adi. in the R¥F-PAR menu
must ot be crossed) because otherwise the fundamental
will always be tuned.




Display

Compensating
preattenuation

Options

= Pointer display for recognition of trend plus numeric
display with autoranging.

= Pinon TX SENS socket 2100 mW: display >»>>>>

2 Pinp on RX/TX socket > 150 W display >>>>>

= Input signal too weak: display ————-

ifthe REDUCE RF POWER display appears while the signal
is apptied to the RX/TX socket, reduce the power immedi-
ately to P < 50 W.

Corruption of the measured value by known, external pre-
attenuation (cable attenuation, attenuator) is automatically
compensated by the following entry:

(MENU )+ (RE-PAR) H{Preatt xx.x dBH[HENU]

xx.Xx = entry field for the compensating value. The value
entered must correspond exactly to that of the external

. preattenuation. Then the measured result is the RF power

directly on the output of the test item. The ATT indication at
the top of the pointer meter reminds you that compensation
of preattenuation is set.

The compensation of preattenuation is only effective when
the RX/TX socket Is connected. The compensating value is
automatically adopted fromthe signal generator and the RF
output level increased accordingly.

= After (ZooM)+(MENU | +{RF Power}+[MENU] full-screen
dispiay of the meter (return with (Ctx) or [DUPL ).




Modulation Meter MOD

The pointer meter MOD shows the modulation depth/deviation of the signal
generator. This is particutarly useful for sum medulation. In the basic RX mask
the MOD meter can be inserted on the left and in the basic DUPLEX mask in the

center.

Starting

Callup

Measuring routine

Display

Options

REIFR —— Flg. 5.11; The MOD
g';;qut ‘}1554‘3203 kﬂl_*; : meter shows the
F aet " . 5
Levssen  BERrPREERT AN momentary modula-
Gan T ToR00 RHE oot | tion of the signal
ExtsikHz <1.8600 kHz) 240 khz | generator (peak
Data
velues).
HOD DIST RMS
| 436 kHz[ @.3 = 355 av
“ 1.053 kHz

= Call up the basic RX or DUPLEX mask.
= Set the signal generator (carrier frequency, level, modu-
Jation).

Strike (RX_FOD/HODGEN].
Acknowledgement: the green LED above the key lights up.

No further entries required. The MOD meter shows the peak
value of the momentary modulation. Changes in the level
of the modulation-signal sources (GEN, DATA, EXT MOD)
are indicated immediately.

Pointer display for recognition of trend plus numeric display
with autoranging.

Atter (ZooM)+(HENU J+{Mod/Demod}+(MENU) full-screen
display of the meter for positive and negative peak value

(return with or (DUPL)).
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Modulation Meter DEMOD

The pointer meter DEMOD measures the modulation depth/deviation of the
received signal (peak values). It is always active in the basic TX mask. In the
basic DUPLEX mask it can be called up with (DEMOD ). When FM signals have a
lot of interference {eg noise, rippie), the RMS meter can also be used to display
the nominal modulation. In the ZOOM mede it is possible to display modulation
symmetry and the maximum modulation peaks (peak hold).

— TX Fig. 5.12: The
Frequ - EFCIIIRGGHE! DEMOD meter
(Offemt oS RR | shows the modula-
Gen 170008 ks o.a0 mv | tion of the received
Ext/LlEHz <1.0000 kHz) ) oFF Signal.
¥ ‘PH'!_—F\'TT " DeraD RMS-De v
7o2w | 20 kHz | 2.0 whx
1.860 khz
Starting = I you want maximum accuracy, start the specific calibra-

flon process (see Chapter 1),

= Callupthe basic TX or DUPLEX mask {in DUPLEX mode
call up the modulation meter with (DEMOD ).

=& Select the TX SENS or RX/TX socket and apply the
modulated RF test signal {watch Pmax!).

= Enterthe tuning frequency inthe Frequ field {or tune the
test receiver automatically with the RF counter),

= The menuitem Demod Rangehold must notbe crossed
in the AF-PAR menu.

= If an FM/®M signal is applied to the TX SENS socket,
checkthe set IF bandwidthinthe RF-RAR menu {(see also
section "Test Receiver'), At IF bandwidths of < 80 kHz
there can be undesirable limiting of the modulation spec-
trum, ie test errors. The risk of such limiting increases
with the modulation frequency and deviation of the test
signal.

Measuring routine No further entries required, The DEMOD meter shows the
peak value of the momentary modulation.

L



Display

Measuring
symmetry

Peak-hold
measurement
(only for FM/@M)

© Pointer display for recognition of trend plus numeric
display with autoranging.
= Overdriving: display >>>>>

After (zooM)+(MENU)+{Mod/Demod}+(MENU] full-screen
display of the meter for positive and negative peak value

(return with [(Tx] or (DUEL)).

Striking in ZOOM mode (highlights the softkey)
starts a test phase in which a peak detector measures the
maximurm positive/negative modulation peak. While this is
going on, the monitor shows an information window. Strik-
ing any key terminates the measurement. The pointer meter
then shows the maximum positive/negative modulation
peak that has been detected. Striking again wiil
restart the continuous measurement. ‘

For demodulation of FM signals the peak detector is DC-
coupled. An offset of the test signal from what is set (0££-
set display field) wilt therefore enter directly into the peak-
hoid result,

Example: modulation = £2.4 kHz, offset = +1.2 kHz

Display (w/o peak hold): 2.4 kHz
Display (with peak hold): +3.6 kHz/~1.2 kHz

PTO




Suppressing super- Problem: instability of the display of frequency deviation on

imposed noise
(only for FM)

the DEMOD meter, caused by superimposed noise or a
very weak received signal.

” AN
A B
\‘\‘LL
Fig. 5.13: The DEMOD meter shows the peak deviation B with its

noise spikes, Withthe RMS meter itis possibleto displaythe actual,
ncminal peak deviation A.

Remedy: measure the demodulated signal with the RMS
meter (this eliminates the interference); the original peak
frequency deviation is obtained from this result by multiply-
ing it by the factor 1.414 and is shown by the RMS meter.
Required entties:

DEMOD | +{MERU |+{AF-PAR)+{Demod RMS . Dev}+[MENU

Acknowledgement: the Dev indication atthe top ofthe RMS
meter.

The RMS meterthen shows, instead of a voltage value, the
calculated peak deviation of the received signal.

The display is only correct for a sinusoidal modulation
signal!

If the AF signal analysis is coupled to a different AF signal
source with (VOLTH) or (RX_ MOD/MODGEN |, the RMS meter
assumes its normal function.
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Spectrum Analyzer

The spectrum analyzer of STABILOCK 4015 shows, ina 7.5 cm x 4.5 ¢cm window,
the power spectrum of the received RF signal (technical data: see Appendix A).
Application examples: checking occupancy of a frequency band, analysis of
spectral distribution of a carrier signal or determining the frequengy of an un-
known, low-power signal.

Calling analyzer

Starting = Set TX mode with (TX].
o Set the required type of demodulation in the MOD=-PAR
menu (permits aural monitoring of modulated signals). .
= Apply the RF test signal to the RX/TX or TX SENS sockst
(watch Pmax!) and connectthe chosen RF socket with the
selector key.,

Callup Strike the softkey. This clears the basic TX mask
on the monitor and produces a full-s¢reen display of the
analyzer mask. The softkeys show new functions for the
operation of the analyzer, now presents menu
windows for selecting the reference level and frequency
resoiution.

= Calling up the analyzer automaticaily activates the auto-

mati¢ gain contrel (AF-PAR menu, the ¢ross in front of the
menu item Demod Rangehold is automatically deleted).

Return (Tx), or takes you back to the appropriate
basic mask. The center frequency last set in the analyzar
mask is adopted in the basi¢ TX and DUPLEX mask so that
continuing measurements are possible straight away.

Ref. Lev -50.0 dBe Span 2.50 MHxz Fig. 5.14: Display

: of an RF power
spectrum hy the an-
alyzer.

Center [CIEH

FREEZ6f 1ZSHOT

MARKERN::




Settings

Center frequency Enter the required center frequency (channel number) in

=

Window width

the Center entry field (confirm with (ENTER]) or alter the
existing entry continuously with the spinwhsel.

If the entry of the required center frequency is rejected at
the limits of the frequency range, cress the menu item RX
and TX independent inthe NoL/U menu.

Analyzer Window

171 r 1 1 o
Ll J i i 1 ] f
1.45 MHz 1000 MKz
Center Frequency

Flg. 5.15: The center frequency determines what segment is dis-
played on the freguency axis of the analyzer window.

{#ENT) +(SFAN) opens the menu window for selecting the
window width (the frequency spandisplayedinthe analyzer
window, 0.25 to 16 MHz). closes the menu window
and adopts the selected window width.

Acknowledgement: display of the window width in the Span
display field.

=10 MHz~~

v

Analyzer
Window

fe— 0.25 MHz =

Flg. 5.18. The window width {span) determines the frequency
resclution in the dispiayed frequency segment.

Example: center = 100.00GC MHz, span = 1G MHz.
The analyzer shows the signal spectrum in the frequency
band 95 to 105 MHz (resolution: 40 kHz/pixel).




=

Reference level (MENU )+(LEVEL) offers the menu window for selecting the
reference level. Depending on the RF input socket that is
connected, reference levels from +50 to +10 dBm or from
0 to— 50 dBm can be set. closes the menu window
and adopts the selected reference level,

Acknowledgement: display of the reference level in the
Ref. Lev display field.

The reference level is important for the input sensitivity of
the analyzer. The smaller the reference level, the greateris
the sensitivity. The reference level should be chosen so that
the strongest spectral component is just shart of the top
edge of the analyzer window. This avoids overdriving and
makes the best possible use of the display range of the
analyzer.

Outside of the digplayed frequency range there should be no spectral components

that are larger than the reference level, because these can also overdrive the
analyzer (broadband input stage).

Analyzer functions

Continuous spectral display {CONTIN)

produces a continuous display of the signal spectrum that is refreshed
atthe rate of the sweep time (< 2.5 $). This standard function permits observation
of a frequency band or the spectrum of a transmitted signal during an adjustment.

Frozen spectral display (FREEZE)

The softkey freezes the signal spectrum on the monitor as it is when
the key is pressed (the softkey is highlighted}. The display becormes continuous
again and is refreshed when you press (coNTIN). The FREEZE function can be
used to freeze a spectrum with a transmitting station that only appears briefly. In
this way the frequency and received power of the station can be determined with
the MARKER function when it is no longer transmitting.




Cne-shot measurement (1-SHOT)

The softkey triggers a ane-shot measurement and freezes the dis-
played signal spectrum. The one-shot measurement is called up by AUTORUN
routines or with an IEEE-bus command, eg at specific points in time. Striking
again produces the continuous spectral display.

Evaluating signal spectrum (MARKER})

Starting

Evaluating

The softkey produces a marker (vertical line), the
Marker display field and the (TURE ) softkey inthe analyzer
mask.

As the position of the marker is altered with the spinwheel,
the Marker display field shows the frequancy and received
power of the spectral component that is momentarily
marked (units: dBm). The alteration in frequency with each
incrament of the spinwhesl depends on the selected win-
dow width, ie the frequency span.

The analyzer is of limited use for measuring harmonics.
Inaccurate results can be expected in particular with strong
input signals (P > +40 dBm).

Any compensation of preattenuation that is declared in the
RF-PAR menu (Preatt field) is ineffectivein the analyzer
mode. Remember this when judging the received power.

Ref. Lev —50.@ ‘dBm - Span 2.50 MHx Flg. 5.17: With the
marker you can de-
tormine the
frequency and re-
ceived power for

. each spactral line.

| Center [YNEITEIT

' Marker 182.2930. HHx —77.2 dBn
feosiring STURE::




Aural monitoring

Tuning

= Freeze the signal spectrum with the softkey,
turn up the volume control and position the marker with
the spinwheel on the spectral line (choose a smali span
for accurate tuning).

=2 For the demodulation of FM/®M and when applying
signais 10 the TX SENS socket it Is possible to improve
selectivity by selecting a narrow IF bandwidth in the
RF-PAR menu. The selected IF bandwidth has no effect
on the display of the signal spectrum.

2 Far AM or when RF signals are applied to the RX/TX
socket the |F bandwidth remains 80 kHz.

= If you hear signals when the marker is not on a spectrai
component, these will be image frequencies {IF = 450 kHz)
or intermodulation products.

adopts the frequency from the Marke r dispiay field
in the Center select fleld. Immediately after this the signal
spectrum is displayed with the new center frequency.

In each analyzer function: alterations of the center frequency, the window span
or the reference level always cause a refresh of the displayed signa! spectrum,
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Monitoring Receiver

STABILOCK 4015 can be used over the entire frequency range from 1.45 to
1000 MHz as a monitoring receiver for AM, FM or &M signals (reproduction on
internal loudspeaker or headphones). Filters crossed in the FILTER menu have
no effect on the reproduction.

Remember that there are legal regulations about the monitering of radiocom-

munications.
Starting

Tuning

Setting
IF bandwidth

=
Setting squelch

=5y

FInding statlons

Using
station memory

= Call up the basic TX mask with [Tx].
o> Select the TX SENS socket and connect the antenna.
o> Select the type of demodulation:
[HENU }+{MOD-PAR}+{FM | &M | AM}+(HENT
= Connect the demodulated received signal to the AF
signal analysis with (DEMOD ). :
= Turn up the volume control.

Enter the tuning frequency in the Frequ entry field or set it
by turning the spinwheel. Tuning is also possible by enter-
ing channel numbers {(see Appendix B),

For FM or @M demedulation the selectivity can be improved
by seiecting a narrow IF bandwidth in the RF-PAR menu
(see also "Test Receiver"). '

If the IF bandwidth is too narrow, there will be distortion.

Activate the sgueich in the RF-PAR menu (see "Test Re-
ceiver"),

If the squelch response level is too high, there will be no
signal reproduction.

With the spectrum analyzer it is possible to monitor station
occupancy visually in a frequency band of maximum
10 MHz. Tune fo a station and monitor the rmodulation (see
"Spectrum Analyzer").

Fast tuning to any ten stations with the spinwheel:

o> Enter the required frequencies in the CHAN menu
(column TX) and note the associated channel number
{column Chan),

o Locate the Frequ entry field of the TX mask, strike the
key and cross Chn.

= Set the required channel number between 1 and 10 with
the spinwheel in the Frequ field.




Freezing gain

Sudden volume fluctuations are caused by the automatic

gain control in the test receiver. There are two different

ways of countering this:

= After tuning to a station, freeze the gain. To do this, cross
the menu item Demod Rangehold inthe AF-PAR menu
(this freezes the momentarily set gain values in the entire
RF/AF signal path of the test receiver). Before changing
stations the gain should be released again because
otherwise the reproduction of the signals from the new
station could be too loud or too quiet.

> Strike {opens a random menu window). This also
freezes the momentary gain, but no more measurements
are possible (pure monitoring operation).




AF Signal Analysis

The AF signal analysis of STABILOCK 4015 permits comprehensive measure-
ments on AF signals. The following test signals can be connected to the input of
the AF signal analysis (Fig. 5.18);

¢ Demodulated received signal (TX DEMOD}.
o Internally generated AF signal (GEN, DATA, 1-kHz signal).
« External AF signal fed in on VOLTM socket.

H RX/TX
DEMQD ¢ HIGH

1 kHz

GEN | DAT. H
ATA EXTMODHC |

VOLTM MODGEN

: Q@AX MOD
OVOLTM (3 DEMOD (& MODGEN
Switches set by menues ; II I| -

Flg. 5.18: The AF signai analysls (left) can be connested to the test signals TX DEMOD,
RX MOD, MODGEN and VOLTM. In RX mode the TX DEMOD and MODGEN slgnals are
not available; in TX mode thare is no RX MOD signal. In DUPLEX mode all test signals are
available.




Connecting test signal

Demodulated
received signal

Internal
AF signal

External
AF slgnal

Strike [DEMOD).

Acknowledgement: the red LED above the key lights up.
Analysis of the demodulated received signal is oniy
possible in TX and DUPLEX modes (test receiver active).

Strike (RX MOD/MODGEN ).

Acknowledgement: in TX mode the red LED lights up, in RX
mede the green LED above the key lights up.

By repeatedly striking (RX_#op/mMoDGER Jin DUPLEX mede,
gither all the signal generators switched to TX can be

- connected (red LED lights up) or all the AF generators

switched to RX {green LED lights up). This enables you to
check the signal that is output onthe MODGEN socket and
also to check the internal medulation signal (see also
Flg. 5.18 and "AF Generators' section).

Strike (YoLTH).

Acknowledgement: the yeilow LED above the key lights up.
Feed in the external AF signal on the VOLTM socket,

The {Vorm), and keys are mutually canceling so
that the AF signai analaysis can only be connected to one of the test signals at

any one time.

Available AF measuring devices

The AF pointer meters, like the RF pointer meters, appear in the bottom half of a
basic mask. They are ready to use immediately, without any further entries. With
the exception of the oscilloscope, STABILOCK 4015 produces all AF measuring
devices as quasianalog peinter meters (trend recognition). The exact measured
value is indicated in numeric form at the same time.




. Designation of: S Maaning
o Cingtrument. | ST Lo
RMS RM$ veltmeter with AF frequency counter
dB-REL Relative leval meter (reference level = 0 dB)
SINAD SINAD meter
DIST Distorticn-factor mater
AF-Pwr AF powsr meter

AF ganerators
Scope Digital storage oscilioscope

Availabie AF measuring devices of STABILOCK 4015

Each AF pointer meter can be called up in each of the three basic masks. But the
basic TX and DUPLEX masks can only show one of the AF pointer meters at a
time, whereas the basic RX mask ¢an show two simultaneously. The following
table tells you where the pointer meters are placed and which of them c¢an be
visible on the monitor at the same time.

Magk Instrirhent 13lhstrumeni-:- instrument Placement of the AF pointer meters
Joft center tight In the three basic maaks.
— — dB-REL
— — RMS* * As long as the VOLTM socket
P — _ oIST is connected as an AF signal
source, the AF power meter (AF-
— — SINAD Pwr) or the DC voltmeter {DC-
Scope Volt) can be called up instead of
the RMS meter.
— dB-REL RMS © e
— — RMs* .
RX _ DIST aMs — means that the mask shows
ho pointer meter or an RF instru-
Scope
— — dB-REL
— — RMS*
DUPLEX _ _ DIST
— — SINAD
Scope

The following pages explain how the individual AF measuring devices are called
up and used.




RMS Meter/AF Frequency Counter

The RMS veltmeter can be called up in any basic mask. It is always shown on
the right of the monitor.

Starting

Callup

Connecting
test signal
Measuring routine

Display

Options

— RX FH Flg. 5.1%: The RMS
Frequ  156.8000 MHz meter measures the

ke RMS value and the
P 16400 kitx SFE frequency of the
ExtsikHz <1.€0900 kHz> oFF

connected test sig-

“Data

nal.

foZ.1e ¥
. 2.20@ khHz

= [MENU | +(AF-PAR) +{RMS eff}+[MENU]

o Check that AF filters are switched off or correcily set
(FILTER menu).

Strike until the "VOLT" LED lights up.
Strike (voLTH ), (DEMOC ) or (RX_MOD/MODGEN |.

TR |

200N

No further entries required. The RMS meter immediately
shows the voltage value of the connected test signal.

= Voltage value: pointer display for recognition of trend
plus numeric display with autoranging.

= Freguency vaiue (AF): numeric display.

= Input signal too strong: display s»»>>>

= Input signal too weak: display -—-——

= AFfilters can be connected ahead (see Chapter 4, Fil-
ter menu).

© After (Z00M)+(HENU |+{aF}+(MEND) full-screen display
of the meter (retum with [Tx], or [RX]).




Relative Level Meter dB-REL

" The dB-REL meter measures voltage levels referred to any reference level that
is selected. In this way you can very guickly determine the 3-dB points of a
transmission band for example. The basic RX mask shows the dB-REL meter in
" the center, the basic TX and DUPLEX masks show it on the right.

Starting

Connecting
test signal

Measuring routine

TX FH Flg. 5.20: Whh the
g;igzt.: 155139,3? kat; dB-REL meter the
i 3-0B points of a
Gen 39007 KU-R 1T es wv | transmission band
Ext/ikHz (1 eeea kHz> OFF are soon deter-
Pata minad,

PUR —

= Call upthe RMS meter.
= Check that AF filters are switched off or correctly set
(FILTER menu).

Strike (VOLTM ], [DEMOD ) Of (RX_HOD/MODGEN ).

= Set test parameaters (eg fmod} so that the RMS meter
shows the voltage value that is to be the reference level.

= Call up the dB-REL meter, ie strike (dBrel/VOLT ] (ac-
knowledgerment: the "dBrel" LED lights up). The dB-REL
meter adopts the voltage value previously indicated by
the RMS meter as its reference level 0 d3r.

= Every change in the voltage of the test signal (eg caused
by change in frequency) is now indicated by the dB-REL
meter directly in dBr.




Display = Relative level: pointer display for recognition of trend plus
numeric display with autoranging.
= AF frequency of test signal: numeric display.
= Input signal too strong: display >»»>»
= Input signal too weak: display —----

Options = AFfilters can be connected ahead (see FPILTER menu).
= After (z00M)+[HEND ) +{AF}+{MENU) full-screen display
of meter (return with (TX], or (Rx]}.




SINAD Meter

The SINAD meter is normally used in RX mode to determine the AF signal quality
of a receiver refetred to the received RF level (receiver sensitivity). The SINAD
value incorporates the AF signal level, the noise level and the distortion according
to the following formula:

Signal + Noise + Harmonic
Noise + Harmonic

SINAD [dB] =

CEPT recommendations say that a receiver should require maximally 2 uV EMF
atthe antenna input in order to produce 12 dB SINAD. The basic RX mask shows
the SINAD meter in the center, the basic TX and DUPLEX masks show it on the
right,

RX'FH Fig. 5.21: The level
Preau '15.5-3292.,34; value read in the
':.:L'av'ffEnF | RTETE Lev field is the san-
' T a0 kit oFFT sitivity of the re-
‘Ext/ikHz <1.8800 KHx?> 2.4@ kHz ceiver referred to
! 'Data |
- the displayed
, 91\"‘“’ TR SINAD value.
12.2 dB 108 =V
1.092 kHzx

Starting = Call up the basic RX mask and fill in the entry fields
{carrier frequency, modulation frequency, degree of mo-
dulation, RF output level in EMF),

= The modulation frequency must be 1 kHz so that the
distortion analysis of the SINAD measurement is correct,

= Switch on filters C-Weighting or CCITT as required
(FILTER menu). Other AF filters have no effect on the
SINAD measurement, so it does not matterif they are left
switched on,

= Connect the AF cutput of the test itam to the VOLTM
socket.

Connecting Strike [VoLTH).
test signal

546



Measuring routine = Call up the SINAD meter, strike until the

Display

Options

"SINAD" LED lights up.

= Alter the RF output level of the signal generator (with the
spinwheel} until the SINAD meter shows the reguired
value {eg 12 dB}. The RF itevel that you now see in the
Lev field is the sensitivity of the receiver referred fo the
measured SINAD value.

= SINAD value: pointer display for recognition of trend plus
numeric display with auteranging.

= Fregusency value (AF): numeric display.

= Input signal too strong: display >>>>>

= Input signal toe weak: dispiay ———-—

= After (200M)+{KENU |+{AF}+(mznu] full-screen display
of the meter (retum with (Tx), or (RX)).

= Automatic sensitivity measurement (SINAD and S/N)
with RX Special "SENS" (see Chapter 7).




Distortion-factor Meter DIST

The DIST meter not only offers the usual measurement of distortion factor with a
test frequency of 1 kHz, it also permits measurements with an adjustable
freguency. Tha basic RX mask shows the DIST meter in the center, the basic TX
and DUPLEX masks show it on the right.

Starting

Callup

Connecting
test signal
Measuring routine

Display

Optlons

L ~ TX'FH:

" Frequ. ;“.::" -
Offzet! | —0.50 iz~

- 1. BO00. HHE:

Flg. 5.22: In digtor-
tion measurements
always make sure
that the test

Gan . o WL TOLE0 mv. .
EreyIkb’ €1.0008 k> - OFF .| fraquency set in the
— : FILTER meny and

PuR DETXOD ISt the signal

' \ e \ frequency corre-
spond.
4.99 W 2.31 kHz 4.1 %
1.090 kHz

score B zoon RereC1aL§SySFEME

= Enter the reguired test freguency of the distortion-factor
meter in the FILTER menu (msnu item Dist Motch).
Any crossed highpass/lowpass filters have no effect on
the measurement of distortion.

< Cross the CCITT filter or the c-Weighting filter in the
FILTER menu If required (acknowledgement: CCITT
LED lights up).

Strike until the "DIST" LED lights up.
Strike [(voLT#), (DEMOD ) or (RX MOD/MODGEN ). The signal

frequency must correspond to the set test frequency.

No further entries required. The DIST meter immediataly
shows the distortion factor of the connectea test signal.

= Distortion factor: pointer display for recognition of trend
plus numeric display with autoranging.

= Frequency value (AF): numeric display.

= Input signal too strong: display >>>>>

= Input signal too weak: display —————

After (Zoom)+(#ENU J+{aF}+(MENU) full-screen display of
the meter (return with (X, (DuPL ] or (X )).
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AF Power Meter AF-Pwr

The AF power meter AF-Pwr can be inserted in all basic masks as an alternative
to the RMS/DC-VOLT meter. The pointer meter shows the result either in ¢Bm

{referred to 600 Q load) or in mW/W (referred to any load).

Starting

© Offzet

Data

TK-FH

Erequ PEEEIERGIE:
.51 kHz'

Ext/1kHz. (1:0000 KHz)>

LPWR —

4.948

> (FENT) +(BF=FAR) +{nH /W

+(MENU)

Flg. 5.23: The AF
power meter AF-
Pwr measures the
signal applied to the
VOLTM socket.

xxx Ohm|dBm(600R)}

xxx = entry field for defining the load resistance.
= Check that AF filters are switched off or correctly set
{FILTER menu).
= Connect the VOLTM socket with and apply the
test signal to it.
= The declared load resistance must be connected exter-
nally across VOLTM and ground 'f the AF signal source
is notterminated with the load (input VOLTM R; = 1 MQ).

®

VOLTH

Flg. 5.24: If the AF
slgnal source 18 not
terminated (loud-
speaker discon-
nacted), the de-
clared load re-
sistance must be
simulated externaily.




Callup
Connecting

test signal

Measuring routine

Display

Optlons

Strike until the "VCLT" LED lights up.

The AF power meter AF-Pwr will only appear if the VOLTM
socket is connected. [DENMOD) and [RX MOD/MODGEN | re-
place the AF-Pwr meter with the RMS meter.

No further entries required. The AF-Pwr meter immediately
measures the power of the AF signal applied to the VOLTM
socket.

= AF power: pointer display for recognition of trend plus
numeric display with autoranging.

= Frequency value (AF): numeric display.

= Input sighal too strong: display »»>»>>»

= Input signat too weak; display ———

= AF filters can be connected ahead (see Chapter 4, FIL-
TER menu),

e After (200M)+(MENU )+{AF}+[nENU) full-screen display
of meter (return with [T, or (RX}).




Digital Storage Oscilloscope

The digital storage oscllioscope of STABILOCK 4015 can be called from each of
the three basic masks. Inthe bottom half ofthe mask it replaces the pointer meters
with a 8 cmx 3 cm scope window (grid: 10 x 6). The scope offers numerous trigger
settings, continucus measurement, one-shot measurement, freezing of a curve
at any points in time plus precisely timed measurement of curve segments
(technical data: see Appendix A),

Entries can still be made in the upper half of the basic mask. If the test receiver
is retuned in TX mode (Frequ entry field} for example, the scope will show the
effect of this on the demodulated received signal.

Calling scope

Starting = Call up one of the three basic masks with {Tx),
or (RX).
= Cross menu item CCITT, if required, in the FILTER
menu. All other crossed filters have no effect on the
scope.

Caliup Strike the softkey. The scope window replaces the
pointer meters in the basic mask. At the same time the
softkeys take on new functions for the operation of the
scope. now offers menu windows for setting scope

test parameters.
Return (Tx), or shows the basic mask again with
pointer meters.
T FM Fig. 5.25: Window
Frequ 101.2999 Mz of the digital
Offset storage oscillo-
e e | soone
Ext/ikHz {1.09e0 kHz> OFF
Data
S0 mysdiv

1 msAdiv

Cont Tk ezel - Pvarkerd




Connecting test signals {SOURCE menu)

AF signals

TX power

=y

Type of counling

(MENU ) +(SOURCE ; +{VOLTM/DEMOD / MOD} +(HMERU )

After this the same AF test signals can be connected, with
(VOLTM ), (DEMOD ] of [ RX MOD/MODGEN ), as in the case of
the pointer meters, To select the trigger conditions, call up
the menu.

When analyzing the demodulated received signal, observe
the IF bandwidth set in the RF-PAR menu (see also "Test
Receiver"),

(¥EN0) + (SOURGE) H{TX Power ( DC )}+(FEND]

After this the three keys [VoLTM], [RX MOD/MODGEHW ] and
are disabled. Thetest signal thatis now connected
is the one applied to the selective RF power meter PWR.
So the scope can display the transient response of a radio
transmitter for example.

The IF test bandwidth is now fixed at 80 kHz {40 kHz),
regardless of the IF bandwidth set in the RF-PAR menu.

If you have declared analysis of AF signais, the coupling of
the scope input 1o the test signal can be set with the
AC coupledordC coupledmenuitem. Inanalysis of TX
power both menu items are disabled because DC coupling
is automatic in this case.

IX FH Fig. 5.26: SOURCE
Frequ 155.0@0@ HHz manu.
Dffset
Gen 15000 kHz 20.0 av
ExtsilkHz Ext AC OFF
Data 1.0090 kHz OFF
i i
5 Yol ta Demod-Mod kz/div
(s ~di v

i TR Power (D6 D
D Couvp Led
¥ AC Coupled

RN

s
h

e

AHPLT R TIHE W1 RIGEERRSOURCER ~ ]




Setting deflection coefficients

Vertical deflection coefficient (A&PLI menu)

(MENU )+(2MPLI) opens a menu window that permits selection of the vertical
deflection coefficient. What deflection coefficients are offered depends on the
momentary operating status of STABILOCK 4015 (connected test signal, type of
modulation):

Dependence of the vartical deflec- Connected Typeiof modulation
tlon coefficlont on type of modula- test signal
tion and slgnal connection. AM | FM i oM
VOLTM or MODGEN Vidiv
DEMOD %/div | Hz/div | radidiv
RX MOD %/div | Hz/idiv  rad/div
TX Power Widiv

If TX-FM mode is set, for example, and the demodulation signal is ecnnected with
(DEMOD |, the AMPLI menu offers vertical deflection coefficients with Hz/div
units. The scope then shows the frequency deviation of the received signal.
Asymmetry of the deviation and the start of deviation limiting can immediately be
recognized.

The defiection coefficient chosen inthe menu is shown next to the scope window
after the menu window is closed.

Horlzontal deflection coefficlent (TIME menu)

(MENU )+(TIME) opens a menu window that permits selection of the horizontal
deflection coefficient (100 us/div to 500 ms/div in 1-2-5 increments)
independently of the momentary operating status of STABILOCK 4051.

The deflection coefficient chosen in the menu is shown next to the scope window
after the menu window is closed.

X FH T M
i e T 12 Fr e et it
x S0 wm¥rsdiv

v divy

199, mVrdiv B || PEAAIY B
i BELTCIR] BdHz 58 =V Gen pesdiv E 59 m¥
S99 mv-sdiv B<Hz)> OFF b wssdivy ¥ :

1 Vrdivy SHz GFF mz/div
N 2 Vodiy i
i
i S0 mVsdiv 50 mysdiv
HOR 1 mesdiv 1 mssdiv
v nssdiy
VIV mzdiv

ertioct T INE BTRIGGER T ELEEE . ey - B

Fig. 5.27: AMPLI menu. Fig. 5.28: TIME menu.




Trigger settings (TRIGGER menu)

With the trigger sefting it is possible to define the time instant when the curve
display begins in the scope window. When the proper trigger setting is made, the
"scope shows precisely the signal segment that you want to look at more closely.

(MENU J+{TRIGGER) Opens a menu window offering the following menu items:

Auto Scope

Var Scope

==
Ext TTL

X FH- Fig. 5.28: The
Freau  101.2900. Mz ‘ trigger setting is
Pffzee made by crossing
Gen 1.6000. kiHz 200 mv | the required menu
Ext/1k i T OFF" tam.
Data
g A RX Leved : , SO0 m¥ediv
b % L IK Bawer . gL mssdiv
% Pos . !‘
4 Heg B

Mooy 1 B-Tive JrerccrelcouRcr R

This is the standard setting. The trigger level is fixed to the
zero line, This means continuous horizontal deflection and
display of the curve.

Permits manual setting of the trigger level. Position the
cursor in the scope window to the level marker » (see
Flg. 5.30) and setthe trigger level with the spinwheel {move
the marker along the vertical axis). Trigger start: see menu
items Pos and Neg.

If the trigger level is too high, no curve will be displayed.
This permits triggering with external T TL signals applied to

socket Bu 18, pin 1 (rear panel), Trigger start: see menu
items Pos and Neg,




RX Level

TX Power

Pos
Neg

This menu item can only be reached when the scepe is
called up from RX or DUPLEX mode. Trigger start: turn-on
or turn-off time of the signal generator.

Application: measuring a squelch delay. The procedure is

as follows:

« Cross RX Level and close the menu.

» Apply the AF test signal to the VOLTM socket and con-
nect the socket with (VOLTH].

= Switch the signal generator off with (TLEVEL }+[OFF .

« Start the measurement with (1-SHOT).

« Switch the signal generator on with (trigger
instant).

This menu item ¢an only be reached when the menu item
TX Power is crossed in the SOURCE menu. Trigger start:
the applied TX power reaches a level of 0.3 of the set
vertical deflection coefficienten {5 % from the top line).
Example: vertical defiection coefficient = 3 Wdiv; top
line = 3 W/div x 6 div =18 W, trigger level = 0.9 W..

Application: measuring transmitter transients. The proce-
dure is as follows:
« Cross TX Power and close the menu.

o Start the measurement with (1-5H0T).
= Switch on the transmitter.

The menu items Pos and Neg can only be reached if the

menu itemvar Scope or Ext TTLis ¢rossed beforehand.

o Var Scope: Trigger start = set trigger level is reached
by the rising (Pos) or falling (Neg) signal edge.

= Ext TTL:trigger start = H leve! (Pos) or L level (Neg) on
pin 1, socket Bu 18.




Scope functions

Trigger setting - Scopefunction
CONTIN FREEZE 1-SHOT
Auto Scope ® ®

Var Scope ® X x

TX Power b4

RX Level X

EXT TTL ® ¥ x
Scope functions for selected trigger settings.
Continuous curve display (CONTIN)
produces a continuous curve =
display. This standard scope function is | rrequ  101.2000 M
best for periodic test signals. If the set | offs=t
trigger condition is fulfilled at least every | Gn™ i lgaee e T a7 ey
30 ms, the window will show a stationary | Footk= <1009 ki) oFF
curve, —

! Pl i iy
. A A A A AR A4 A 5@ m¥rdiv

The softkey selects the vertical | "L A G ENICHIED ¢ mssdiy
defiection coefficient automatically so SRYLTRISIRIL IR PR
that the window is optimally filied. The I
selected value is displayed to the right of | Een [1-Shov - nUTo |

the window. The softkey is only available
when the CONTIN function is active.

Frozen curve (FREEZE)

Fig. 5.30: Here the CONTIN function Is
active, noticable by the highlighted softkey.

The softkey freezes the curve that is displayed at the instant the key is
operated {softkey ishighlighted). This produces a stationary curve of non-periodic
signals too. is required for precisely timed measurement of curve
segments with the MARKER function. Striking producesthe continuous

curve display again.




Cne-shot measurement (1-SHOT)

The softkey starts a one-shct measurement. First the scope waits until
the test signal satisfies the set trigger condition {message: Wwaiting for
Trigger), Fromthen conthe testsignal is recorded and then displayed as afrozen
curve. The 1-SHOT function is best in the case of a transient signal {see also
"Trigger settings"). Striking produces the continuous curve display
again.

Measuring curve (MARKER)

A curve that has been frozen with can be precisely timed with the
MARKER functicn.

Calling up marker Strike (MARXER). This produces the display of a "time-
measurement field", the width cf which can be varied with
the spinwheel. ‘

Setting marker Move the right edge of the measurement field to the re-
guired start position {beginning orend of the curve segment
that is to be measured) and strike (SET).

Measuring Expand the measurement field tc the reguired curve seg-
ment. Read the duraticn of the marked segment in the
display field (resclution: 1/200 of the hcrizontal deflection
ccefficient).

Flg. 5.31: The
measurement field
perrmils precise de-
Gen o wHz 2ot wv | termination ofthe
Ext-lkHz {1.093¢ kHz> OFF time duration Of any

Data -
curve segments,

> B8 kHz-div
. 190 pssdiv

L ';—__ Measured value

. 28BS us




AF Generaiors

The standard STABILOCK 4015 incorporates the AF generator GEN {frequency
and level variable) and a fixed-frequency generator {f = 1 kHz, level variabel). The

opticnal DATA module offers an AF generator DATA in addition {frequency and
level variable).

Depending on the operating mode of STABILOCK 4015, the AF generators offer
the following possibilities of use:

» |n RXmode: feeding ofthe signatgenerater with up to three modulation signals.

e |In TX mode: output of up to three superimposed AF signals on the MODGEN
socket, eg for feeding the migrophone input on the test item.

e In DUPLEX mede: combination of modulation of the signal generator and

signal output on the MODGEN socket (oniy with the optional DUPLEX synthe-
sizer).

AX/TX b AX HIGH
- @ o o
. oUEN GDATA JEXTMOD/ ©1 kHz
) BX |
LL SN GEN
OFF o
RX
EREY OATA
oFF o
X
LES EXTMOD
OFF o
A 1 kHz
MGDGEN

Flg. 5.32: Depending on the operating modes RX and TX, the signal of the AF gener-
ators can sither be connected to the signal generator or output on the MODGEN socket.
Only in DUPLEX mode do you have the choice betweaen the two signal paths.




Operating generator GEN

Switching on generator GEN, depending on the operating mode, also switches
the AF signal path {feeding of the signal generator or signal output on the
MODGEN socket, see Fig. 5.32):

Switching on = RX mode: generator GEN is switched on and off with
{GEN).

» Acknowledgement: when the generator is switched on,
the green LED lights up {RX signal path switched; AF
signal feeds 4015 signal generator).

2 TX mode: generator GEN is switched on and off with
(GEN].

= Acknowledgement: when the generator is switched on,
the red LED lights up (TX signal path switched; signal
appears on MODGEN socket).

= DUPLEX mode: generator GEN is alternately connected
to the RX or TX signal path or switched off by repeatedly
striking the key.

» Green LED lights up: AF signal feeds 4015 signal gener-
ator (RX signal path).

» Red LED lights up: AF signal appears on MODGEN
socket (TX signal path).

Setting MODFREGQ )+ Numeric value +[ ENTER
frequency
T FM Flg. 5.33
Frequ  156.6900 MHz
Offset —-0.49 kHz

Frequency entry
g+ Level entry

z
gen 1.90090 kHz
ExtrikHz  Ext AC
Data

In level entrigs (in
TX mode) you can
select the units.




Setting leve!

(MED )+ Numeric value +[ENTER

= Green LED "GEN" lights up: numeric value = modulation
deviation or depth.

=> Red LED "GEN" lights up: numeric value = voltage value.
If the voltage value requires different units, replace the

entry with:
(ONTT/SELECT)+mV |V | dBm}+ (ENTER)

+ When dBm units are declared, the displayed level value
is only correctly referred to 800 Q load if the source
resistance on the MODGEN socket (R; = approx. 5 Q) is
increased to 600 Q with an external series registor.

o> Striking automatically switches on generator GEN.




Operating 1-kHz generator

Switch the 1-kHz generator on with the key. if the "1 kHz" LED does
not light up, you will have to start as follows:

Starting

Switching on

=

Setting
frequency

Setting level

(MENU )+{MOD-PER}+{1 kHz Mod}+(MENU)
Acknowledgement: entry <1.0000 kHz> in the frequency
entry field of the Ext/ 1kHz line.

Like generator GEN but with the key.

The yellow LED "1 kHz" signals that the internal 1-kHz
generator has been switched on with (EXT HoD |.

A signal applied to the EXT MOD socket will have no effect
if the "1 kHz" LED lights up!

Not possible (f = 1 kHz).

Locate the level entry field in the Ext/1kHz line with the
cursor keys, enter the value and confirm it with
(otherwise like generator GEN).

T FH Flg. 5.34
Frequ 156,009 MHz
Offret —0.49 kHz

Gen 1.e0Q
ExtsikHz (1.8300 kHz>

i —~ Level entry
PWR DEMOD
4.96 o 4,33 kHz

sCort:. B 700N - RSPECLAL




Applying external AF signal

Alternativelyto the internal 1-kHz generator, an extern signal can be used, applied
to the EXT MOD socket. The coupling of this signal is selectabte (AC or DC} and
the modulation sensitivity of the signal generator can be adjusted for this signal.

AC/DC coupling

Switching on

Standard
modulation
sensitivity

(MENU) +(MOD-EAR }+{Ext AC|Ext DC-FM}+[MENU)

Ext DC-FM can only be crossed if FM modulation is

crossed first in the MOD~-PAR menu window.

= Acknowledgement for AC coupling: display Ext AC in
line Ext/1lkHz.

= Acknowledgemenit for DC coupling: display Ext DC-FM
In line Ext/1lkHz.

= The selection of AC/DC coupling automatically disables
the internal 1-kiHz generator.

Like generator GEN but with the key.

The yellow LED "1 kHz" remains dark. This confirms that
the external AF signal is connected with [EXT oD ).

(FERU )+ (FOD=FAR) +{Ext FIX}+(FEND)

Acknowledgement: display FIX in line Ext/1lkHz.
The signal on EXT MOD now preduces certain modulation
of the signal generator (see "Technical Data").

If this modulation sensitivity is insufficient (eg for a con-
denser microphone}, it is possible, by crossing the menu
itern Mie <25mv, to cut in an AC-coupled 40-dB amplifier
(f = 300 Hz to 3 kHz), which increases the standard modu-
lation sensitivity by a factor of 100 (from V > 25 mV over-
drivingh).

RY FH T Fh Fig. 5.35: In the
89.0020 Miz  101.3000 MHz KOD-PAR menu,
» rri* L re- ol khz the menu item
N EWraTh. Mic <25mv only
AH gg appears if the menu
itam Ext FIX s
s crossed.
5 \1ﬁ v
o 1.875 kHz
ji2: = PR NRF-PARREOD=BAR




Varlable
modulation
sensitivity

If all the following apply at the same time, there may be

microphonics:

» A microphone is connected to the EXT MOD socket.

« High modulation sensitivity is set,

« The signal has been connected to the internal AF signal
analysis with {RX MOD/HODGEN ).

Remedy: reduce the volume with the control next to the

PHONE socket.

If continucusly adjustable modulation sensitivity is required,
cross the menu item Ext VAR in the MOD-PAR menu and
thenlocate the level entry fieldinthe bottommest menu item
with the curscr keys. Enter the value and confirm it with

(ENTER).
Acknowledgement: display VAR in line Ext /1kHz,

« Example: 1kHz <« 50.0 mVpmeansthata50-mV sig-
nal applied to the EXT MOD socket produces 1 kHz
frequency deviation,

= Ifthe EXT MOD socketis connected to the TX signat path
(see generator GEN), gain/attenuation can be declared
with the bottommost menu item,

« Example: 100 mvV « 50.0 mv means that a 50-mV
signal applied to the EXT MOD socket is output on the
MODGEN socket with 100 mV.

‘Rt FM ™ Fr — | Flg. 5.36: Here vari-
Frequ §9.0000 1  101.3000 Mix able modulation
oo - i
A 70:0% K= gensitivity has been
Gen &M X'240 khz set inthe MOD-PAR
Extrik AM .OFF
Data x Cross Demod FH OFF ment.
1 kHz Mod R
Py Ext mC (RnS
e x Ext DC-FM -y
eﬁ; 1kHz ~ BEERORTT § 1.4 V
. il . 375 ki
BN crnrNrr Pordiop-ForfFILT ERBHENU




Overlaid signals

If & number of AF signal sources (GEN, DATA, 1 kHz/EXT MOD) are switched
onatthesametime, the RX or TX signal path will carry the sumsignal, In DUPLEX
mode the LEDs signal not only the startup of a generator but alse whether the
signal is switched to the RX or TX signal path.

RX mode All sighal sources (green LEDs light up) feed the modulator
of the signal generator (RX signal path). The medulation
meter MOD shows the resuit of this overlaid modulation,

TX mode The MODGEN output socket carries the surn signal of all
activated signal sources (TX signal path, red LEDs light up).

DUPLEX mode = Green LED light up: the signal source is switched to the
RX signal path and feeds the signal generator.
= Red LED light up: the signal source is switched to the TX
signal path and feeds the MODGEN output socket,

RX FM Flg. 5.37: With over-
g::qut 155.3@8 kaz lald moduiaticn the
S b Iz
LeysSen ENTRSEITS MOD meter shovys
Gen 1.0008 kHx 2.00 kHz the sum modulation
Ext/ikHr (1.00890 kHz) 2.42 kHz in AX mods.
Data
MOD DIST
4.30 kHz|, '@e.3 « ’ IS5 mY
- 1.853 kHz

fscor: R zoos JSPECIAL T




Checking AF output signals

Connecting the internal AF signal analysis to the AF signal generators enabies
the AF cutput signals to be checked with the AF measuring devices (RMS,
dB-REL, DIST, AF-Pwr, Scope). This is particularly useful for overlaid signals.

Connectlon in
RX mode

ConnectionIn
TX mode

Connaection In
DUPLEX mode

Strike (RX_HOD/HODGEN .

Acknowledgement: green LED above [RX MoD/MODGEN )
lights up.

Check of the signal feeding the modulater of the signal
generator.

Strike (RX_MOD/MODGEN }.

Acknowledgement: red LED above
lights up.

Check of the signal that appears on the MODGEN socket.

Repeatedly strike [(RX_MOD/MODGEN ).

Acknowledgement: above the green or
red LED lights up.

= Green LED lights up: check of the signal that feeds the
modulator of the signal generator,

= Red LED lights up: check of the signal that appears on
the MODGEN socket.




DC Volimeter DC=-VOLT

Starting

Callup

Connecting
test signal

Measurlng routine

Display

Options

The pointer meter DC-VOLT can be called up in all basic masks as an alternative
to the RMS/AF-Pwr meters.

—— RX FH'— Fig. 5.38: The DC
Freau  [ERSZUNIIE voltmeter measures
OFfset L0 kHz . :
 Lev/S@en  ~12802 dBm e DC signal applied
Gen 1.0000 kit 2.40 kitz to the VOLTM
Ext/ikHe (1.0000 kHz> 2.407kHz socket,
Data, - .
DC—Yolt
+1.57 ¥
R Z00M JorretnReraieng

 (HENU)+(AF-2AR)+{DC Volt}+[MENU)
= Connect the VOLTM socket with [voLTH) angd apply the
test signal.

Strike until the "VOLT" LED lights up.

The DC voltmeter only appears when the VOLTM socket is
connected.

and replace the DC-VOLT
meter with the RMS meter,

No further entries required. The DC-VOLT meter immedi-
ately measures the DC voltage applied to the VOLTM
socket,

= DC-voltage value: pointer display for recognition of trend
plus numeric display with autoranging.

= Input signal too strong: display >>»>>>

= Input signal too weak: display ~——-—

After (Z0oM) +(MENU)+{AF}+[MENT ] full-screen display of
the meter (return with [Tx], or [RX}).




Selective-call Tester

For testing selective-call radio sets STABILOCK 4015 comes fitted to standard
with a selective-cali encoder and decoderthat offers ten standard tone sequences
(eg CCIR, CCITT and ZVEI). The parameters of each tone sequence (frequency,
tone duration, pause) can be altered as wished. Any user tone sequences that
are produced in this way can be stored and recalled at any time. The following
selective-call modes are available to you: "Cail only", "Decode only" and
"Call — decode".

For all entries you have a "test mask" and its menus available. This test mask
also shows the decoded call tones of a received tone sequence. If an acknow-
ledgement call is received, the response time of the acknowiedgement-call
system will also be indicated. For detailed analysis of all decoded call tones there
are two "result masks".

Calling up You can cail up the test mask from any of the three basic
test mask masks. The complete call instruction is:

(STTER) +(FERT) + (STETER) + {Sequent ial) +(FEND]

Cnce you cross the Sequential menuitem (Flg. 5.39), it
is sufficient to tap the softkey in the basic mask
to call up the test mask. This test mask covers the bottom
half of the basic mask (Fig. 5.40).

Returning to (tx), [oueL] or take you back to the basic mask.
basle mask
— RXFH —— R¥ FM
Frequ . '150,0000" MHiz Frequ  156.0900 HH
Offset . -4+8.9 KHz . Offaet +8.0 kHz
Lewson ~60. @, dBw : Lewsan' —60.,.@ ‘dBa
Gen " 4.000@ kHz 2.4 kiz 1. 0900 kHz 2.40 kHz
,Extr:.knx €1.0000 kHZ> OFF ExtfikHz <1.06300 kHz) oFF
hata, 1 00@9 kHz. OFF Data 1.0890 kHr OFF
| CCIR CALL + DECODE
: B 1.6000 kHz Call Mumber  1234E
AB Tone “DLY B DLY Decode Tones S
progr -} 900 B.C8 1.00 Timeout (o100 ms
"o e 0.09 Ex :‘_'39 Decoded Tones -

Responzec Time

CONTINE - e i T RRE SuLT

Flg. 5.39: The SYSTEM menu permits, in- Flg. 5.40: The test mask of the selective-
dependently of the staius of the Com- call tester {bottam half) shows the entries
municatlon Mornitor, callup ofthe selective- from the last session when it Is called up.
call tester.




Choosing selective-call mode

Entry

CALL—DECCDE

CALL ONLY

DECODE ONLY

The PARMS menu of the test mask offers three menu items
to cross for choosing the selective-call mode (Fig, 5.41):

(MENU ] +{ PARMS ) +{CALL=DECODE | CALL CNLY | DE~
CODE ONLYM(HMERU ]

Acknowledgement: display ofthe selected mode inthe test
mask,

Mode for acknowledgement calls {only possible if the op-
tionai DUPLEX Synthesizer is installed). First the encoder
generates the required tone sequence. As soon as the last
tone has been sent, the tester switches from encode to
decode and waits for the arrival of atone sequence (the last
pause of the output tone sequence is not awaited).

The encoder generates the required tone sequence. There
is no decoding of received tone sequences {the decoder is
not activated).

The decoder awaits the arrival of a tone sequence. When
itis received, it is decoded. The encoder is not activated in
this mode.

R4 Lev On Delay 209 ms
[ Tolecance +OIR X -
§ Banduidth 2.5 %

: oFF

B CALL -ONLY -

} DECODE OhLY . '} DECODE
i Ccall Delay 209 ms PEF 12345

NS O A A

SYSTEMR STHD

Ve

firiis - EFrree LorIne

RX -FM ™ Ft1 —— Fig.5.41: The
Frequ  151.6750 MHz = 151.0750 HHz mode of the selec-
Dttt eoig = tive-call tester Is de-
P 1o o00p kit e clared in the PARMS
B giithe o4 BOAM 1=~ g OF F

meanu.




Connecting test item

Before calling up the test mask you must call up the correct basic mask, because
this determines the signal path between the test item and the tester (Fig. 5.42).
The signal paths (RF/AF}, depending on the basic mask, that are possible in the
three selective-call modes are shown in the following Table:

Mode Baslc mask In background
TX DUPLEX RBX
'CALL-»DECODE lllegat combination RF lllegal combination
. CALL ONLY AF RF RF
DECODE ONLY RF and AF AF AF

Permisslbla signal paths as function of basic mask and mode

Example: You call up the seiective-call tester from the basic TX mask and cheose
the CALL ONLY mocde. The table shows that in this case a tone sequence can
only be cutput on the AF signal path.

RF signal path

Selecting
input/output

Coupling
demodulated signal

AF signal path
Input socket

Output socket

Couple the required RF input/output socket with the selec-
tor key and connect the test item accordingly.

Couple the AF signal to the decoder with (only
necessary for receiving tone sequences in the two modes
CALL—DECODE or DECODE ONLY).

Feed in incoming tone sequences on the VOLTM socket
and couple this socket to the decoder with [VOLTH].

The tone sequence generated by the encoder appears on
the MODGEN socket.

Fig. 5.42: The selective-call tester can

send and receive tone sequences on
the RF or AF signal path. The signal
path that is permissibie depends on
which basic mask is visible in the top
half of the meniter.




Declaring test parameters

Deciaring test parameters involves entries in the basic mask, in the test mask and
in the menus of the test mask.

Starting = Switch off all AF generators. When a tone sequence is
output, the generator GEN is automatically activated for
the duration of the tone sequence (see also "Special
functions"}. :

= Check that the basic settings (eg type of modulation,
selected IF bandwidth, squelch} are correct.

Eniries in baslc mask

The entries that are necessary in the current basic mask depend on the setec-
tive-call mede and the signal path {RF/AF) that is used:

CALL—DECODE RF signal path: enter transmit and receive frequency plus
RF output ievel. Switch generator GEN to the RX signal
path {green LED lights up) and enter the required moduia-
tion in the Gen line. Then switch generator GEN off again!
AF slgnal path: not allowed.

CALL ONLY RF signal path: enter transmit frequency and RF output
level, Switch on generator GEN (green LED lights up) and
enter the required modulation in the Gen iine. Then switch
generator GEN off again!

AF signal path: switch on generator GEN (red LED lights
up) and enter the required AF output level in the Gen line.
Then switch generator GEN off again!

DECODE ONLY RF signal path: enter receive frequency.
AF signal path: no entries necessary.




Entries in test mask

Call Number

Decode Tones

Timeout

RX FM Flg. 5.43: The test
Frequ 150.6000 MHz mask offers thres

EZfiEZn -4 ';'3: ‘ entry fislds: one for
en 1.9099 kit 2,80 kHz the encodsr and
EIxt.fi.kHz <1.0000 kHz> “OfF
-ted 1 eoon K o 1 two for the decoder.
‘ ‘ g — All antry fields are
- CCIR . ¥ accassible with the
CallrNumién  1234E e - cursor keys.
Decade, Tones 5, |
Timout BT ——

" Drcoded Tnn:: ¥
Respnn; T4

81 501 t(mrm

Locate the call Number entry field (Fig. 5.43) with the
cursor and strike [OFF |: this deletes an existing cali number
and assigns to the softkeys the functions through {E)
{entry of hexadecimal digits; enter F on the decimal-point
key). Then enter a new call number {max. 20 places).
Correct entry errors by overwriting them. Terminate your

entry with [ENTER ].

The figure in the Decode Tones entry field specifies how
meny call tones of an incoming tone sequence are to be
decoded (permissible range: G to 20).

The entry in the Timeout field (permissible range: 0 to
9993 ms) prevents incomplete tone sequences from con-
tinuously blocking the decoder. The timeout counter is
started a! the end of the first decoded call tone. With the
beginning of each following call tone there is a restart. If no
czll tone arrives during the timeout, there is no restart and
the decoder stops decoding.

Atimeout figure that is too small can cause decoding to stop
in the case of tone sequences that contain pauses.

Arriving tone segusnce | Continuous tone I

Timeout counter Is not started

Arriving tone sequence| isttons | Pause | 2ndtons | Pause
Timeout = long snough ‘Start j‘Restart

Timeout ceuses no decoding halt

Arriving 1one sequence t;ﬁfa g#; Pause tg:'lde
Timeout = tce shent Start E Halt

Timeout causes decoding halt




Choosing tone sequence {(STND menu)

(=Nv ] +(STRD) opens a menu window offering ten stan-
dard tone sequences and one user tone sequence
(Fig. 5.44). Mark the required entry with the cursor bar,
strike and close the menu window again
with [(MERU ). The selected tone sequence is shown top left

Entry

in the test mask.

With the FREQU and TIME menus you can also alter a
standard tone sequence. In such cases non-standard
wlll appear in the test mask to remind you of the alteration.

=% Fh T® FH ——
Frequ 151.075@ MHz  151.0750 MHz

Lo a0 kHz
‘] 2VEI 1 Y- d5a

Ee kHz OFF

2 kHz> OFF

B Roe kH OFF
CALL + DECODE

123456789RBCDEF 12345
15
109 ms

[}

SYSTEM] &

Flg. 5.44: The
STND menu offers
selection of all com-
mon tone
saguences.




Test parameters under PARMS menu

Call Delay

RX Lev On Delay

Tolerance.

Bandwidth

RX FM ™ M — | Flg. 5.45: The

Fregu 151.2‘;59 M 151.875@ MHx | PARMS menu, Inthe
OFfzet L0, kH

LaveSan  +10.0 dBa bottorn half of the
Gen ©1.9000 kHz OFF window, presants
B e ——— L four menu itams for
BN CoLt -~ DECGDF, L ; N
| A entering test para

DECODE . OMLY ‘DECODE | moeters.

2§ :Call Delay 200 ms kF12345

E 'RX Ley,On Delay 2900 ms

k Tolerance e, 8 X

:§ ‘Banduidth 2.5 %

The value entered under the Call Delay menu item
{Fig. 5.45) is inserted as a pause between the repeated
output of a tone sequence. So thiscall delay is only effective
ff a test is started with (continuously repeated
output of a tone sequence).

[ tsteal [calidelay| 2ndcall | Call deiay| 3rd call | caiicelay]

The value entered under the RX Lev On Delay menu
item defines a delay hetween the keying of the signal
generator and the beginning of tone-sequence output (ap-
plication: awaiting transients of the testitem). This "lead" or
"warmup" time is only effective if the signal generator has
been switched off with (LEVEL ]+{oFF) before starting a
test.

A purposely entered frequency offset of the output call
tones tests the decoder bandwidth of the test ltem. The
frequency offset is entered as a percentage deviation ofthe
call-tone frequencies from their supposed values under the
Tolerance menu item (permissible range: 0 10£8.8%).
The supposed frequencies of the currentton e sequence are
listed in the FREQ menu.

If call tones are received with a frequency offset, it will
depend on the value under the Bandwidth menu item
whether these tones can still be decoded by the tester. In
analogous manner to the tolerance when sending call
tones, this bandwidth also refers to their supposed
frequency. Values from 0 to 9.8% are permissible {typical:
2.5%).




Altering frequencies (FREQ menu)

Altering frequency
of call tones

Altering
repeat tone

Restoring
standard values

Creating
user fone sequence

For the selected tone sequence the FREQ menu (Fig. 5.46)
shows the allocation between call tones and frequencies.
The frequencies can be altered as wished (locate entry with
cursor bar, alter and confirm with (ENTER )). After you return
to the test mask, the non-standard message reminds
you of these alterations. The next time you call up the
altered tone sequence (STND menu) it will have its original
values again.

Move the cursor to the entry field of the Repeat Tone
menu itern and enter the number of the call tone that is to
be used as a repeat tone. For entering A through E first
strike (ENTER ): this permits entry of the hex characters with
the softkeys (enter F with the decimal-point key).

Calinumber { 5 (3 7 7 i 8
Tone 5 5 7 F 8 F 8
sequence

Example: repeat tone F replaces the second of a number of
identlcal call diglts.

Following alterations in the FREQ menu it is very simple to
restore the standard vaiues of the current tone sequence:
move the cursor bar to the Norm menu item and strike
(UNIT/SELECT).

Aller the frequencies as you wani them, move the cursor
bar to the Store to User menu item and strike
(UNIT/SELECT ). Alter the values for tone duration and
pause in the TIME menu. In the STND menu you call up a
user tone seguence with the USER menu item.

RX FM X P —— Flg. 5.46: Hero the
. P— PS¢ MHz FREQ manu shows
e e T e the fraquencies of
r-S B 1747.9 oo
1 1i2a.0 5 1860.0 fOFF the CCIR tone
2 11597.@ A 2400.0 ROFF
3 1275.90 B 930.9 POFF sequence.
4 1358.0 C 2247.@
5 la46.@ D 991.@ .
&6 1549.9 E Q.9 DECDBE
7 1640.0 F 2110.0 JEFiZ34S
Repeat Tone F
Store %o User .




Altering tone/pause duration (TIME menu)

Altering tone
and pause duration

Setting entrles
to same value

Restoring
standard values

Creating
user tone sequence

The TIME menu (Flg. 5.47) shows the following allocation
for the selected tone sequence: call digit, asscciated tone
duration and pause duration until the output of the next cail
digit, The values of the 1st through the 14th call digit can
be altered individually (focate entry with cursor bar, alter
value and confirm with {ENRTER)). The values of the 15th
through the 20th call digit can only be aliered jointly. After
you return o the test mask, the non-standard message
reminds you of these alterations

It is very simple to give all call digits the same valua of tone
and pause duration. Locate the entry field of the a1l
Durations or 211 Pauses menu item with the cursor,
enter the required value and confirm your entry with
(En8TER]. The value will be adopted immediately in all entry
fields concerned.

Following alterations in the TIME menu it is very simple to
restore the standard values of the current tone sequence:
move the cursor bar to the Norm menu item and strike
(URTZ/sELECT).

Alter the values as you want them, move cursor bar to the
Store to User menu item and strike (ONIT/SELECT).
The assignments between call tones and frequencies can
be altered in the FREQ menu. In the STRD menu you call up
a user tone sequence with the USER menu item,

‘ 2 LeaSt.e—— | Flg. 5.47; Here the
# Duration;Pouse(ms) CCIR z TIME meny shows
ist ‘180 @ EBth 100 © the tone durations
2nd 10 @ Sth 100 @
3nd 108 8 1@th 180 @ and pauses of the
ath 18 @ 11th 1@ @
j 5th 108 @ 1Zth 100 @ CCIR tone
6th 168 @ 13th 168 © [ — seguence.
Pth tea e 14th 1ee @ ipr
>f5th 1ee
All Durations LI 5
- fill Pauses []
Store to User Norm

o



Special functions

Carrier keying = For output on the RF signal path, switch the signal
generator off with [LEVEL ) +(0FF ] before starting a test.
When the test is started, the signal generator is keyed
automaticaily for the duration of a tone sequence. If
required, declare a call delay in the PARMS menu under
the RX Lev On Delay menu item (awaiting ransients
of the test item).

Implanting = Continuous tone befcre and after output of a tone

continuous tone sequence: before starting the test, switch on the gener-
ator GEN and enter the frequency of the continucus tone
in the Gen line.

> 1-kHz continuous tone before, during and after a tone
sequence: before starting the test, switch on the 1-kHz
generator and enter the required level in the Ext/1kHz
line (see also major section "AF Generators", subsection
"QOperating 1-kHz generator"). If the optional DATA Mod-
ule isinstalled, the DATA generator can be used instead
of the 1-kHz generator.




Starting test cycle

After selecting the mode, connecting the test itern and declaring the test parame-
ters, start the test with (I-sgcT) or (CONTIN).

One-shot test

produces a single run of the test cycle in the declared selective-call-

mode:

CALL ONLY

DECCDE ONLY

CALL~»DECCDE

The encoder outputs the declared tone sequence once. For
carrier keying the call delay entered in the PARMS menu wili
be effective (RX Lev on Delay menu item),

The decoder awaits the arrival of a tone sequence. As soon
as it is received, it is decoded and the result is displayed
{Decoded Tones display field and resuit masks).

The encoder cutputs the declared tone sequence once. For
carrier keying the ¢all delay entered in the PARMS menu will
be effective (RX Lev ¢on Delay menu item). Then the
decoder awaits the arrival of the acknowledgement call,
When the acknowledgement call is received, it is decoded
and the results are displayed {Decoded Tones and Re-
sponse Time display fields pius result masks).

For as long as the test lasts, softkey (1-sHoT) adopts the function (sTop}; all
other keys are locked.

Continuous test

produces repeatad running of the test ¢cycle in the declared selective-

call mode:
CALL ONLY

DECCDE ONLY

The encoder outputs the declared tone sequernice continu-
ously, Before each output of the tone sequence there is the
calldelay declared inthe PARMS menu (Call Delaymenu
itern) . For carrier keying there is also the cail delay declared
under the RX Lev On Delay menu item. Press to
halt the test.

Received tone sequences are decoded and the results
continuously updated in the Decoded Teones display field
and the result masks. Press to halt the test.




CALL—DECODE The call/decode test cycle is repeated continuously, Before
each output there are the calidelays declared in the PARMS
menu (Call Delay menuitemandRX Lev On Delay for
carrier keying). The received acknowledgement calls are
decoded and the results continuously updated in the De-
coded Tones andResponse Timedisplay fieids plus the
result masks. Press to halt the test.

Acoustic check

When sending Couple the internal AF-signal analysis to the decoder with
and turn up the volume control.

When receiving Turn up the volume control.




Results of decoding

Decoded Tones

Response Time

Result masks

The pDecoded Tones field of the test mask shows - in
modes DECODE ONLY and CALL—DECOQDE - the de-
coded call tones of the received tone sequence (Flg. 5.48}.
You evaluate the number of call tones declared in the
Decode Tones field (max. 20 single tones; no double
tones). Dashes symbolize missing or non-decodable call
tones.

- RM FM Flg. 5.48: In the
g;:q'u 159'?3 :IH*: Decoded Tones
! ret -
Ley/50n  —£0.8 dBa and Response
Gen 1.0000 khz TUETap kHy | Time fields the test
Extrikis ¢1.6000 kit i .
b papees-dintd e .mask shows impor
tant resulis.
(CIR CALL. +§DECODE
Call ‘Nusber 1234E A
‘Decode Teones - A '
Timeout’ : SR :

Decoded Tones :23F7BC . . ﬂ_'
'Response Tim © 380 ms

f1-sHor ! LN Fesua

In the CALL—=DECCODE mode the Response Time field
shows the response time of an acknowliedgement-call sys-
tem (measured time between the end of the last tone sent
and the beginning of the acknowledgement call).

Lastcalitons | oo 1st tone of
sant acknowledge-
ment call
Tone | Pause Tone |Pause

If the last calllmton ls followsd by a pﬁusé (dépeﬁdlng on the tone
sequence), thiewll beignorsd when measuring the responsetime,
takes you from the test mask to the result masks
(return from there with (sYsTEN)). The received call digits
are presented with the foliowing results {Fig. 5.49):

decoded call tones (Nr)

» measured frequency of call tones (Freq)
frequency deviation from supposed value (Dev)
» measured tone duration (Duration)

« measured pause duration (Pause)




Dashes symbolize missing or non-decodable call tones. If
a tone or a pauss lasts longer than 10 s, the display will
show »>>>.> (always for the last pause of a decoded tone
sequence).

Flg. 5.48. The
result masks show
Nr Fren. Dev. Duration Pause the parameters of

Sequential Results 1.1

(Hz) ) (mx:) Cms )
2 1198%0 9.1 195.9 .7 up to 20 decodad
3 12?5.1 0.9 s8.6 1.1 tone sequences.
7 1649.4° ©.9 99.6 .6
B 1747i1. | @.0 7.3 0.8
c ) 2 M

2247:8° 0.9

PEmAPNL W~

[

f1=SHOTRCONTING 110 §11. .2o8SYSTERN

scrolls the secondresult mask {(parameters of call
digits 11 through 20, scrolls back to the first result
mask.

(1-sE0T) and (CONTIN) will also trigger a testin the result
masks 50 that the decoding of received call digits can be
obssrved direct. During decoding it is permissible, without
disturbing the process, to change from one result mask to
another.

in the result masks takes you to the same menus
as in the test mask.

Computer-aided processing of results

The IEEE command RESULt1 reads the contents of the Decoded Tenes field
of the test mask. RESULt1 can then be further processed like a string variable,
eq printout of the decoded tone sequence with PRINT RESULt1 inan AUTORUN
program.
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A/B Tone Encoder

STABILOCK 4015 is also fitted to standard for testing selective-call radios that
wark by the A/B tone principle (/B tcne pagers). These units are addressed by
two consecutive calltones of freely definable frequency (tone A and tone B). After
each tone there is a pause, the duration of which depends on the pager type
(pause duration can also be 0).

Calllng up
test mask

The test mask can be called up from any of the three basic
masks. The complete cail instruction is:

(SYSTEM)+[MERU }+{SYSTEM )+ {A/B Tone} +[¥ENU)

Once the A/B Tone menu item is crossed, you only have
to strike the softkey in the basic mask to call the
test mask up again. The test mask appears in front of the

bottom half of the basic mask {Fig. 5.50}. ’

Calling the test mask automatically puts you inte RX mode.

Returning to
basic mask

{(Tx), (pUzL ] or [RX ) takes you back to the particular basic
mask.

Rx FM

Blld 5.50: Test

/

Frequ
Offset
Lc vzsen

55,0000 MHz
+8.8 kHz
+13 0 dBd

Eut/lkHz <1.6000 kHz>
Data

1 09@0 kHz

2,40 kiz
OFF

A“B Tone Encode

A 10000 kHz|

B [1.eee0 khz|

A DLY B DLY
x TOMNE e.4¢ ©.qe .20 1.090
THRVYCE 1.80 2.08 3.0 1.39
veeR : e [E5]
~J
Q N

mask of A/B tone
encoder

Freguency antry
fields for tones A
and B

Tene A: entry field  Tone A: entry tleld
for tone duration for pause duration

Tone B: entry fisld
for tone duraticn

Tane B: entry field
for pause duraticn

All time figures in seconds




Selecting pager type
With STABILOCK 4015 you can test the following types of pager:

P ne/pauag
Tone only Tone and pause duratlon arefixed, see Fig. 5.50. TONE
Tone & voice Tone and peuse duration ara fixed, see Flg. 5.50. TN&VCE
Random Tone and pause duration varlable {(max. 9.99 s). USER
AJ/B tone pagers
Selecting type Mave the cursor bar ta the entry fleld for the required pager

type (Fig. 5.50) and cross field with [ORTT/SELECT).

Declaring test parameters

Freguency Enter the required value in the frequency fields for tones A

and B (Flg. 5.50} and confirm with (permissible
values: 30 Hz to 30 kHz).

Defining the tone and pause duration for both tones is only possible in the USER
line. The entered values do not become effective until the USER entry field is
crossed,

Tone duration Enter the required values in the fields for tone duration

{Flg. 5.50) and confirm with {permissible values:
0.01 s1098.99 s},

Pause duration Enter the required values in the fields for pause duration

(Flg. 5.50) and confirm with (permissible values;
Osto 9.99s),




Starting test cycle

Starting

One-shot test

Continuous test

= Tune the signal generator to the receive frequency of the
pager.

= Couple the RF socket RX HIGH and connectthe antenna
toit.

= Set maximum RF output level,

o Select the pager type.

= Declare the test parameters.

Strike (1-8¥oT ). The Communication Monitor transmits the
two tones A and B once on the carrier frequency with the

Tone A
| Pause A |

declared parameters.
End W

Strike (CorTIN}. The Communication Monitor transmits the
two tones A and B continuously on the carrier frequency
with the declared parameters.

Tons A
Pause A

‘Pagér reactions

Pagers of the-tone-only type respond: with-an acoustic
" signal- or. with vibration for example. On tone & voice
pagers, addressing-with the correct-A/B'tone sequence
causesithe squelch to open. Some also respond for the
dutation of the Btone with an acoustic signal or vibration.




Further m'ea'suring-devices: see Chapter 6

:Some hardware-options make further measuring devices ortest
(DUPLEX'synthesizer, DTMFmodule, PL/DPL
tester “gtc). Thelinstructions for these-are supplied with:the*hard=:
ware:options. For units that diready-include hardware options; ex.‘
works, Chapter 8'contains:ithe-matching instructioris.







Hardware Options







introduction

t== Chapter 6 is reserved for describing the hardware options. When you order one
of these hardware options, you will receive the pages that describe its use. You
can then file them under this chapter.

siifomens

OO0 00

In the list of contents under Chapter 6 you wil! find the hardware options listed.
Cross the appropriate field if you add the description of a hardware option to the
operating instructions.

Hardwaré optioh Ordering Function
code

DUPRLEX Synthesizer | 228038 |Signalgenerator and test receiver can be operated
simultaneously.

DATA Module 236 016 |a) Coding and deceding of teiegrams (radio data, cellu-
lar radiotelephanes) in conjunction with software aptions
(see Chapter 10)

b} Addition of AF generator DATA

¢) PL/DPL tester {selective-call system used in USA

. and Asia)

DTMF Module 248 171 |Ceoding and decoding of DTMF tone seguences
Interface 236 012 |&) Printout with conventional printers
Centronics/RS- b} Connection of keyboard (248 192} for writing
232/Keybeard AUTORUN pregrams
Interface |EEE- 236 013 |a) Printout with conventional printers
488/R8-232/Keyboard by Printout with ink-jet printer (896 092)

€) Connecticn of keyboard (248 192) for writing

AUTORUN programs

d) Cannection of PC with IEEE card for cenvenient
writing of AUTORUN programs with AUTORIUN editor
ARE (887 100)

e) Remote control by IEEE controlier

External 214 0268 | Synchranization of STABILOCK 4015 by externel 10-
Synchronization MHz reference signial
Internal Battery 205 006 |a) Operation of STABILOCK 4015 away from AC power

sourcs {approx. 1 h)
b) Bridging power outages

Optional teet devices end what they do
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STABILOCK 4015

Hardware Option 229 038

DUPLEX Synthesizer

Installation
and

Operating Instructions



Installation Instructions

During installation make sure you observe the usual safeguards for electronic
components, especially where electrostatic discharge is concerned.

1)
2)

6)
7

8)
9)

10)

Switch off STABILOCK 4015 and remove the back panef (see Appendix D).

Detach the ribbon cable from modules A and B (Fig. A). To do this, press
the ¢lips in the direction of the arrows as shown in Fig. B until the female
connectors of the ribbon cable come away from the male connectors of the
stages.

Carefully slide the DUPLEX module into the chassis on the guide rails at the
location shown in Fig. A. Make sure that the ribbon cable is not darmaged
and the male connector of the DUPLEX module is the same way round as
on modules A and B.

Connect the ribbon cable to the three modules. Press the female connectors
ontothe male connectors (Fig. C) until you heartheclips engage. Make sure
that no RF cables get caught up!

Connect socket 48 onthe DUPLEX module and on module A with the shorter
of the two RF cables that are supplied (Fig. D).

Connect socket 48 on the DUPLEX module and on module B with the longer
RF cable (Fig. D).

Replace the back panel and tighten all screws with a black underiay.,
Switch on STABILOCK 4015.

Callup the sTATUS meny, If you have instalied it correctly, the Communica-
tion Monitor recognizes the new option and shows this in the Duplex line
by the entry. Installed.

Call up the CALBRT menu and make a self-check (see Chapter 4). If the
DUPLEX synthesizer is in order, the self-check will report OK in the Duplex
line.
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Ribbcn cable Module A B

#ale connector

Female connector  DUPLEX module

Fig. A: Befora installation of the DUPLEX medule, the ribbon cable must be detached from
the male connectors of modules A and B.

Fig. B: Strong pressure applied in the dirac- Flg. C: Strong pressure applied in the direc-
tion of the arrows relsases the clips. tion of the arrows locks thern again.

Flg, D: The last step in installing the DUPLEX module is the connactien of the two RF
cables.



introduction

If your STABILOCK 4015 is fitted with the optional DUPLEX synthesizer, the
Communication Monitor can transmit and receive simuftaneously. This is a
requirement for testing duplex radio sets (eg radiotelephones).

Adjustable variables

In DUPLEX mode there are all the possibilities listed in the sections on the test
receiver and signal generator. The foliowing duplex parameters can be set in
addition:

o Duplex spacing.

o Automatic linking of the RX and TX tuning frequency by the duplex spacing.
¢ Modulation independent of demoduiation.

Switching on DUPLEX mode

Cali up the basic DUPLEX mask with (Flg. 8.1). The test receiver and the
signal generator are then active simultaneously. The entry fields of the basic
DUPLEX mask adopt the values last entered in the basic TX and RX mask.

RX FH TX FH Flg. 6.1; Inthe
Frequ 156.0820 MHz upper area the
Qffset - +H2,0 kHz —0.50 kH. .
Cevrsonl ~170.2 dba = DUPLEX mask is
Gen 1.8600 khz 2.48 kHz composed of the
ExtslkHz <1.0000 kHz> OFF RX mask and 1he
Data
TX mask.
PUR NOD RMS
4.83 W 2.42 kHz 186 av
1.802 kHx
[“200M | —

-
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Eniries

Tuning frequency
signal generator (RX)

Tuning frequency
test recelver (TX)

Declaring
duplex spacing

Automatlc
R{TXlinking

FREQU )+ Numeric value +( ERTER

Instead of the carier frequency, achannel number can also
be entered (see Appendix B).

Locate the Frequ entry field in the TX half of the basic mask
with the cursor keys, enter the numeric value and confirm

it with (ERTER).

Call up the NoL/U menu and enter the duplex spacing in
the Duplex Space entry field,

When automatic RX/TX linking is declared, only the TX or
RX tuning frequency has to be entered. The other value is
entered automatically, offset by the duplex spacing. The
NoL/U menu (see Chapter 4) offers the following menu
items for crossing to reset/set the automatic linking
(Fig. 6.2):

o RX and TX independent; the RX and TX tuning
frequencies are independent of ene another {no linking
by the duplex spacing).

© TX = RX + Duplex:the TXtuning frequency is higher
than the RX tuning frequency by the duplex spacing.

= R¥ = TX + Duplex:the RXtuning frequency is higher
than the TX tuning frequency by the dupiex spacing.

R% FH TX FH —— Flg. 6.2: The
Frequ  166.6000 MHz  156.0G80 MHz DUPLEX para-
Ly e — meters are declared

Channe| Space
Duplex Space

20.0 kHz

1280 Khz in the NoL /U menu.

L

Channe] Mo
iz Freq.

- 1
156 0000 MHz 8

% Channc! T = Fregu t
Channe]l ' = Fregu

RX and TX independant
TKX = RX + Duplex
x RX « Fx + Duplex

PRINT JRELAVS) | CHAN JHENUY >

The automatic RX/TX linking does not immediately affect
the entries in the two Fregqu entry fields after the menu
window is closed, a frequency value has to be entered first.




Modulation
Demodulation

Further sntries

= In DUPLEX made the type of modulation and demodula-
tion can be declared independently of one ancther. For
details see Chapter 4, section "MOD-PAR" (menu item
Cross Demod xx)

= All other entries (RF output level, offset, modulation
values, etc) are explained in the "Test Receiver" and
"Signal Generator” sections.

= In DUPLEX mode each AF generator can be used either
to modulate the signal generator or, via the MODGEN
socket, to modutate the test item (see "AF Generators").

Selecting RF input/output

In DUPLEX mode there are four different connection possibiiities for the RF
sockets by repeatediy tapping the selector key (acknowledgement by LEDs):

TX SENS + RX Input = TX SENS, output = RX/TX. Only for special
applications.

TX SENS + R HIGH Input = TX SENS, output = RX HIGH. Application:
remote measurements over anienna.

RX HIGH + TX Input = RX/TX, output = RX HIGH. Only for special
applications.

TX + RX Input = RX/TX, output = RX/TX. Application: stan-

dard measurements on cable (single-pert radic
sets).

Do not exceed maximum permissible input levels (see front-panel inscriptions).
If, when applying a signal (P > 50 W) to the BRX/TX socket, the REDUCE RF
POWER message appears on the monitor, reduce the power immediately to

P <50 W,

Standard Measurements ll‘ll DUPLEX Mode

B N A N A A R RN

RX/TX measure-
ments

Diplexer transfer

AF frequency
response

The DUPLEX mode permits all manual measurements that
are possibie with the test receiver and signal generator (see
there). Oniy the TX frequency range is slightly smalier than
in TX mode (see Appendix A, "Technical Data").

See Chapter 7, DUPLEX Special "DESENS".
See Chapter 7, DUPLEX Special "AF RESP"
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- STABI.OCK 4015

Hardware Option 236 016

DATA Module

Installation
and

Operating Instructions



Installation Instructions

During installation make sure you observe the usual safeguards for electronic
components, especially where electrostatic discharge is concerned.

1)
2)

Switch off STABILOCK 4015 and remove the back panel {see Appendix D).

Slide the DATA module into the slot with the male connecter leading (Fig.).
The component side must face away from the power supply.

Replace the back panel and tighten all screws with a black underlay. The
location of the supplied retaining screw for the DATA module is marked by
an arrow in the picture,

Switch on STABILOCK 4015,

Callup the sTaTUS menu. If you have instalied it correctly, the Communica-
tion Monitor recognizes the new option and will indicate the version number
and checksum of the decoder/encoder software in the lines Decoder and
Encoder.

Callupthe CALBRT menu and make a self-check (see Chapter 4). 0K should
appear nextto Data Module.

TNEERNER
ENIEANNERD
e

og |

DATA module
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Introduction

The DATA module has three functions: the mostimportant of these isits hardware
for testing radio-data sets and radiotelephones. The option simulates and de-
codes the signals that are exchanged between a base station and a subscriber
set. The software for these tests also comes as options. Their system programs
access the DATA medule, Manual operation of the module is unnecessary. The
test masks of this function do not appear until a system program is loaded, So
you will find the individual test functions explained in Chapter 10 (Software
Options).

The other two functions of the DATA module are available straight after installa-
tion; these are not bound by other requirements and are explained on the following
pages,

¢ Extra AF generator DATA
e Tester for PL (private line) and DPL (digital private ling) selective-call sets




AF Generator DATA

The DATA module provides you with an extra AF generator. This is operated in
the same way as the AF generator GEN {see Chapter 5).

Switching on Strike [DATA]. Switching on the AF generator connects
the AF signal path according to the set mode (RX, TX,
DUPLEX).

Switching oft Strike until neither of the two LEDs above the
key is illuminated.

Setting Locate the frequency entry fieid in the Data line with the

frequency cursor keys, Enter the frequency and confirm this with
ENTER .

Setting level Locate the level entry field in the Data line with the cursor

keys. Enter the level and confirm this with (ERTER ).

% FM Fig. 6.1
Frequ
Offset -8.16 kHz

= Freguency entry

n
Exts1kHz <1.000@ kHz> OFF
Data 1.6388 kHx .80 mV4— | ayg| entry
PUWR DEMOD DIST
S.62 W 2.33 kHz 1.8 %
1.229 kHz

Scorc. "l “Zo0H. BSPECTALSYSTEMENNALYZ]
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PL/DPL Tester

The PL/DPL tester, according tc the system selected, transmits or decodes PL
and DPL codes for RF cail setup, As soon as the call is set up, you ¢an call up
the basic DUPLEX or RX mask and carry out the usual tests {eg receiver
sensitivity). The callis maintained because the Cocmmunication Monitor continues
to transmit the codes.

Basic settings

Calling up The test mask (Fig. 6.2) ¢an be called up from each of the
test mask three basic masks. The complete instruction is:

(SYSTEM)+{ MENU |+{ S¥STEH )+ {PL/DPL} +[HENU

This call automatically produces the following settings:
change to DUPLEX mode and coupling of the demodulated
TX signal te AF signal analysis.

Transmit frequency as in Chapter 5: Signal Generator.

Offset as in Chapter 5: Signal Generator.

Output level as in Chapter 5: Signal Generator.

Receive frequency as in Chapter 5: Test Receiver.

Frequency Locate the Deviation entry field with the cursor keys.

devlation Enter the frequency deviation (permissible vaiues: 0 to
9.9 kHz) and confirm this with (ENTER J.

Return (Tx], [oueL] or takes you back to the basic mask.

Testing PL systems

Selecting Strike softkey.
PL tester
RX FM TS FM —— Fig, 6.2: PL test

Frequ B9.0000 Wiz mask
Of feet +9,.8 kKHz
Lev 520 —62.2 dBa
[ _000e kHz F ,
Errrikiz <1lo090 hi> oFF Entry field for
Data 1.8000 kHz OFF W standard cocle

PL x Common Tones A .
Free defined [ 352,81z |  Entry fisld for

D=vlation ©.58 kHz ™~ fresly definatle
code

DECODER SEND. |




PL codes

Selecting
standard code

Either a standard code recommended by Moterola is trans-
mitted (see Table) or a user-definable PL code.

Frequancy | PL code |Frequensy PLcode | Fraguency| PL cods
(Hz) (Hz) (Hz)
67.0 X2 1103.5 1A 182.2 5B
9.3 WZ  1407.2 1B 1167.9 62
71.8 XA 1108 22 |173.8 BA
74.4 WA 1114.8 2A  1179.9 68
77.0 X8 11188 28 |186.2 7z
79.7 WB  |123.0 32 |192.8 7A
82.5 YZ |127.3 3A 1203.5 M1
85.4 YA 1318 38 1206.5 8z
88.5 YB  |1836.5 4212107 M2
91.5 ZZ 1413 4A 12184 M3
84.8 ZA 11482 4B 12257 M4
97.4 28 |151.4 52 |229.1 oz
109.0 12 1567 BA  1250.3 M7

First cross the entry field Common Tenes. Then move the
cursor bar to the entry field for standard codes Fig. 6.2)
and open the entry window with (Flg. 8.3).
Place the cursor bar on the required standard code and
choose the code with [UNTIT/SELECT ]. The entries Next
and Prev mean that more standard codes c¢an be found
above and below those shown, You can move to these by
repeatedly tapping the cursor keys.

Frequ
Offzet
Lev/S00
Gen
Exts/lkHz <1.0800
Data 1.0000

Deviation

HHET_HHEH

PL x Cowmmorn Tone
Free define

1A : 183,

Hext

4
w
= X
SYE2RRARINY
Nobhmna s ol

T FH
89. 600

& HHz

[serp WcLEnr BFL |

FRAREESTRA
| H

Fig. 6.3: PL stan-
dard codes




Freely definabie

code

First cross the entry field Free defined. Then move the
cursor bar to the entry field for freely definable codes
(Fig. 6.2) and enter the required frequency. Only values
between 60 and 250 Hz are meaningful. Confirm with

(ENTER .

Performing PL test

‘Recelver test

Action

Confirmation

Result

Strike
{SEND).

lights.

PL ON appears in Data line. Selected code is transmitted continuously
Green LED above [Bata] key|until you end cali with (CLEAR).

Tranamitter test

Strike
(DECEEE).

lights.

Green LED ebove key| The received RF sighalis demodulated and

the frequency of the AF signal comparedto
the frequencies of the standard code. The
frequency closest to the demodulated sig-
nal and the associated code are displayed
next to the Common Tones field. The
actual frequency of the demodulated signai
is shown nexttothe Free defined fleid.

= Duringtransmission ofa code, the frequency deviaticn, RF outputlevel or the PL
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code can be altered.




Testing DPL systems

Selecting Strike sofikey.
DPL tester
RX FH TX Fr Fig. 6.4: DPL test
Frequ mask
Offeet
_Ecvrsen
Gen 1.2300 kHz OFF
Exts1kHz {1.0069 kHz)> OFF
Data 1.000¢ kHr OFF
Entry field for
DPL Encode @23 {———
Den:nged - F DPL code
Deviation 9.59 kHz
[DECODER SEND: |
Entering Locate the entry field for the DPL code and enter the

DPL code required code. Confirm with (ENTER }.

Permissibie codes are;
« any three-digit codes,

« standard DPL codes recommended by Motorola {see
Table).

‘Standard DPL codes
023 | 025 | 026 0?‘032 043|047 | 051 | 054 | 0651 067 | 071
072|073 | Q74 | 114 | 115( 116125 | 131132 [ 134 | 143 | 182
16611561162 | 165|172 | 174 | 205 | 2231 226 | 2431 244 | 245
251 261|268 | 265|271 | 306|311 315 | 331 | 343 | 346 | 351
364 ) 365371 1411|4121 413|423 | 431|432 | 445 | 4B4 | 465
466 503|506 | 516|532 | 546 | 565 | 606 | 612 | 624 | 627 | 831
B32| 654 | 682 | 664 | 703 | 7121723 | 731732 | 734 | 743 | 754
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Performing DPL test

Recelver tost

Action

Confirmation

Result

Strike {SEND).

DPL ON appears in Data
lina. Green LED above
key lights.

Entered DPL code Is continuoUsly
transmitted.

Ending recelver test with clear signal

Strike (CLEAR)-

Green LED above [TaTh)
key goes off.

STABILOCK 4015 sends 134-Hz
clear signal for 208 ms,

Ending receiver test

Strike (DRTA).

OFF entry InDatallne. LED
above goes off.

Transmission of DPL cods is termi-
nated without final transmission of
clear signal.

Transmitter test

If no standard code is
sant froem test item,
enhter expected DPL
code inEncoding field.

Then strike (DECODE).

Gresn LED above
key goes off.

Decoded field shows code trans-
mitted by 1est item. Terminate with
(SfoR).

During transmission of a code, the frequency deviation, RF output level or the
DPL code can be altered.




CODE menu

The

CODE menu permits fast tests with defined codes on up to ten different AF

frequencies. The preparations for this are as follows:

1)

2)

3)

Starting from one of the basic masks, call up the CHAN menu and enter up
to ten RF transmit and receive frequsncies (see Chapter 4, "CHAN").

Call up the PL/DPL test mask and place the cursor bar on one of the Frequ
entry fislds. Enter a channet number between 1 and 10, but do net confirm
with (ENTER ), iInstead strike (UNIT/SELECT ). Cross Chnin the menu window
that opens,

Open the CODE menu (Fig. 6.5). There each of the ten channel numbets can
be assigned either a PL frequency or a DPL code.

This completes the preparations. All you do now is entertherequired channe!
number in the Frequ field (eg with the spinwheel). Entry of the associated
PL frequency or DPL code is made autematicaliy: in PL mode the frequency
is enteredinthe Free defined field, in DPL mode the code inthe Encode
field. Switchover to PL or DPL mode og¢curs automatically upon setting of
the channel numbers. Manual switching is no longer permissibie and not
possible again until the Frequ entry fields no longer show Chn channel
numbers but frequencies or NeL/NoU channel humbers.

RX FM TX FH —— Fig. 6.5: CODE
Frequ 2 Chn 2 Chn menu
Of £
Lev§ Chan PL(Hz) DPL
Genff 1 9.3 —- OFF
Extd 2 £7.0 — oFF
Datf 3 100.0 —— OFF
—% 4 - T E—
PL 5 _ : 229.1 Hz
fe ——— 25 111.8 Hz

7 — a2

8 ——— 3243 PO kHz

3 ——— 465

18 —~——— o7l
svsTenll copr [T S TR
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STABILOCK 4015

Hardware Option 248 171

DTMF Module

Instaliation
and

Operating Instructions



Instaliation Instructions

During installation make sure you observe the usual safeguards for electronic
compenents, especially where electrostatic discharge is concerned.

1)
2)
3)

Switch off STABILOCK 4015 and remove the back panel {see Appendix D).
Pull the MOD GEN module (Flg. A) out of the chassis.

Attach the DTMF module to the MOD GEN module (Fig. B) and fasten it with
the supplied screws.

Slidethe MOD GEN module backinto the chassis. The componentside must
face away from the power supply. Make sure the male connector is the right
way round.,

Replace the hack panel and tighten all screws with a black underiay.
Switch on STABILOCK 4015,

Call up the sTATUS menu. If you have installed it correctly, the Com-
munication Monitor recognizes the new option and shows this inthe DTMF
iine by the entry Installed.
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Flg. A: Location of
MOD GEN module
in chassis of Com-
munication Monitor

Flg. B: Mounting of
DTMF module on
MOD GEN medule




Introduction

The DTMF module generates and decodes DTMF (dual-tone multiple-frequency)'
dialing signals. This enables all telephone devices to be checked that work with

DTMF.

The dual tones can be output and received on either the RF or AF signal path.
When dual tones are output, their duration and the pause between the dual tones
is adjustable. When dual tones are received, they are deceded according to the
Table and the associated dialing digits appear on the display. You can limit the
number of dual tones to be decoded and declare a timeout.

pgt] « l2{s{4]s|ei7 ] 8|s]ol«jelalalc]o
t. |eo7]s97] 697! 770|770| 770 852 852 | 852 | 941] 941 [ 941 | 607! 770, 852 | 941
|t |1209/1336)1477]1208] 338 1477{1209]1336]1477]1336 1209{1477]1 633]163311633]1633

Frequencles in Hz assigned to DTMF dlaling diglte

Calling up The test mask (Flg. 6.1) can be called up from each of the
test mask three basic masks. The complete instruction is:
+{ MENU ]+ (SYSTEK) + { DTMF } +{ 1ENT ]
Once menuitem DTMF is crossed, all you havetodois strike
the softkey in the basic mask to call up the test
mask again.
Return (Tx), or takes you back to the basic mask.
T | Fig. 6.1; The DTMF test mask has entry flelds

DTHF Generator
Call Numher

Deviation

Time
Pause

PTMF Anelyzer
Decode Tones S
Tieeout 1839 ma

Decoded Tones @ ———r—

| SEND QDECODEW -l - WS INGLC]

for the test parameters and a display field for
decoded dialing digits. The softkaystriggerthe
individual tasts: cutput of complete call num-
ber ((SEND)), dacoding of 1 ncoming tone se-
quence ({DECODE)) and output of individua!
dual tones (SINGLE )}
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Preparations

As preparation for a test, you have to callup the right basic mask beforethe DTMF
test mask because this determines the signal path between the test item and the
Communication Monitor.

Connecting test item

The signal paths (RF/AF), dependent on the basic mask, that are permissible for
connecting the test item are shown by the following Table:

DTMF Basic mask In backgreund

mode T DUPLEX X
Encode AF RF RF
Decode AF or RF AF or RF AF

Permissible signal paths, depending on basle mask and DTMF mede

RF signal path = Couple the required RF inputfoutput socket with the
selector key and connect the test item.
= Couple the AF signal to the decoder with {only
necessary if tone sequences are received}.

AF signal path = Apply incoming tone sequences tc the VOLTM socket
and couple the socket to the decoder with (VOLTN .
= The tone sequence generated by the encoder appears
on the MODGEN socket.

Example; You have calied up the DTMF test mask starting from the basic TX
mask. Accordingtothe table, the cutput of a DTMF tone sequenceis only possible
on the AF signal path (MODGEN socket). But for decoding you can chcose
between the RF signal path (coupie the demodulated received signal with
(CexeD )} and the AF signal path {couple the VOLTM socket with (WoLTH)).

Seiting RF parameters

Only for tests on the RF signai path do you have to set the usual RF parameters
{tuned frequency, modulation, RF cutput level, IF bandwidth) before calling the
DTMF test mask. Modulation depth and modulation deviation are exceptions:
these parameters are entered in the DTMF test mask.

Switching off AF generators

Normally no cther AF signals should be superimposed on DTIMF tone sequences.
So before starting a test, switch off ali AF generators. The DTMF module uses
the signal path of the DATA generator {(option), so this generator is cut out
automatically during the output of a tone sequence.




Declaring Test Parameters

For the DTMF generator the DTMF test mask offers four entry fields in the top

half and for the DT

MF analyzer two in the bottem half, All entry fields can be

located with the cursor bar.

DTMF generator

Call Number

The call Number field accepts numbers of up to 16
places. Enter digits on the numeric block, the speciai char-
acters A to D and * by softkeys and special character # with
the decimal- paint key. If you open the field with [ENTER ],
one of the special characters can be entered straight away.
deletes alt characters to the right of the write position
(remainder of old call number). Correct entry errors by
overwriting them. Finish your entry with (ENTER].

Depending on the mode that is active in the background
(RX, DUPLEX, TX), the entry In the Deviation field de-
cides the medulation or the AF output level {Fig. 6.2):

« RX or DUPLEX: enter mcdulation depth or deviation
{modulation of signal generator).

« TX: enter rms figure for AF output level (AF output signal
on MCDGEN socket). Maximum output level: 999 mV.

You can see what mode is set by the LEDs of the selector

The entry in the Time field determines the duration of the
individuat dual tones. Maximum tone duration: 999 ms.

This field defines the duraticn of the pause after each DTMF

Blld 6.2: The DTMF test mask shown here

Deviation
key for the RF sockets.
Time
Pause
dual tone.
K

DTHF Generator
Call Numher 2
Deviation

DTHF Analyzer
Decode Tones

Timeout 1209 me
Decoded Tones 2 ——=—

was called up from TX mode. 5G the Devia-~
tion entry fieid doas not show modulation
depth/deviation buta voltage figure. Thisisthe
rms of the AF lavel at which the tone sequence
is output on the MOD GEN sockst.

S

L-SEND InecoDt - - S TG
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DTMF analyzer

Decode Tones

Timeout

The figure in the Decode Tones field determines how
many dual tones of an incoming tone sequence are to be
decoded by the analyzer (permissible value: 1to 16).

The entry in the Timeocut field prevents incomplete tone
sequences from permanently blocking the analyzer (per-
missible value: 0 to 9999 ms). The timeeut counter is star-
ted at the endof the firstdecoded dual tone and reset at the
beginning of each following duai tone. If there is no restart,
the analyzer terminates decoding after the timeout. The
timeout figure must not be shorter than the pauses in the
received tone sequence (see Chapter 5, "Selective-call
Tester"),

Starting Test

ARG

Once you have carried out the preparations and declared the test parameters,
you can start one of the following tests with the softkeys:

> The number entered In the Call Number field is output once

with the declared test parameters (medulation/ievel, tone dura-
tion, tone pause) (halt with (STor)). The test item should decode
this call number correctly.

> Acoustic check: couple the AF signal analyzer to the DTMF

generator with and turn up the volume control
on the Communication Moniter.

o> The DTMF analyzer awaits an incoming tone sequence. As soon

o

as this arrives, the declared number of dual tones is decoded
and the resuit shown in the Decoded Tones display field. As
leng asthe analyzer isready, the Communication Monitor allows
no change of mode. terminates analyzer readiness.

Acoustic check: turn up the volume centrol on the Cemmunica-
tion Monitor.

o Inthis test the DTMF generator immediately outputs the call digit

selected on the numeric block or by softkey. A change of mode
is not possible during this test.

S ends the test,
= After you strike the softkey, the softkeys show the

special characters. !f you then strike the key for any dialing digit
or a special character, the DTMF generater will output the
asscciated dual tone immediately (ne confirmation necessary
with [ERTER )). The duration entered in the Time field will apply,
ie unless you enter another digit during cutput. The last digit
ouiput can always be read from the Call Number field.




2> Continuous transmission: before the test enter 999 in the Time
field. The current dialing digit is then output continuousiy. During
output you can ¢hange the digit at any time. Any other key
operation, eg (ENTER ), will interrupt ¢ontinuous transmission,

2> Acoustic check: couple the AF signal anaiyzer to the DTMF

generator with and turn up the velume control
on the Communication Monitor.
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and
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installation Instructions

10)

Switch off STABILOCK 4015 and withdraw the power cable.

Remove the baseplate. Ta do this, undo the six Phillips screws (two at the
bottom of each side panel, two in the baseplate}.

Undo and remove the two socket-head cap screws on the righthand side
with the supplied screwdriver (Fig. A).

Remove the spacer tubes and (if present) plastic sleeves (Fig. A).

Connect the battery plug to the battery socket. Bend the battery leads if
necessary so that they cannot contact the chassis of the Communication
Monitor during installation (risk of shorting). Then slide the battery into its
compartment so that the temperature sensor is underneath, ie lies on the
cable in the bottom of the battery compartment {Fig. B). Place the batiery
connection between the air baffle and the battery so that aircirculationin the
unit is not hindered.

Attach the battery with the socket-head cap screws.

Replace the baseplate of the Communication Monitor.

Switch on STABILOCK 4015 (power switch on BATT, no power cable
connected). If the display remains dark, the battery is flat and must first be
charged (see following section "Before first use").

Call up the STATUS menu (see Chapter 4). If you have installed it correctly,
the Communication Monitor recognizes the battery and shows the battery
voltage in the Battery line plus the note Installed.

Connect the power cable and set the power switch to LINE, Call up the
STATUS menu again. The battery is not normaily supplied fully charged, so
the Battery line should now show the batiery voltage plus the message
Charging.
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~ - 2 x spacer tube

2 x socket-head

Fig. A: Battery compartment of STABILCCK 4015. The two spacer tubes and the plastic
sleeves have to be removed before the battery is inserted.

Temperature sen-
sor {on bottom of
battery)

Alr baffle

Battery socket

Flg. B: Incorporation of battery in companment. So that the air circulation of the fan is not
hindered, route the lead to the battery socket under the battery and place the battery
connection between the battery and the air baffle.



Notes on Use

Fitted with the internal battery, STABILOCK 4015 can be operated for about one
hour away from a power source. The battery can also sustain power outages
without any interruplion when the Communication Monitor is being powered from
an AC line source if the power switch is set to BATT (see Chapter 1, "Powering
on"}. The charge of the battery is monitored by a temperature sensor. When the
battery heats up (full charge), the charging current is reduced automatically
(charge retention). So the battery cannot be overcharged.

Before first use

A brand-new NiCd battery must first be formed so that it reaches full capacity.

This is done by complete charging, complete discharging and recharging:

s Charging battery: Connect the Communication Monitor {o the line, As long
as the power switch is on LINE or OFF, the battery is charged. This must be
done for at least 14 hours.

¢ Dischargingbattery: Withdraw the powercable, setthe power switch to BATT
and operate the Communication Monitor like this for at least one hour. This
discharges the battery.

e Recharging battery: Recharge the discharged battery for at [east 14 heurs.

Operating states

Depending on how you set the power switch, the battery can have the following
operating states (see Chapter 1, "Powering on"}:

LINE STABILOCK 4015 is powered from the AC line and the
internal battery is charged. Upon fuli charge there is auto-
matic switchover to a retaining charge. No uninterruptibie
power supply.

OFF STABILOCK 4015 is switched off. As long as the power
cable is connected, the internal battery is charged. Upon
full charge there is autornatic switchover to a retaining
charge.

BATT STABILOCK 4015 is powered by the internal battery if the
powaer cable is withdrawn, With the power cable connected:
line powering; internal battery is not charged; uninterrupt-
ible power supply is assured.
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Assessing charge

The battery voltage indicated in the STATUS menu (Battery line) enables you
to estimate the momentary charge ¢fthe battery. The following table shows typical
figures that can vary upwards or downwards by about 0.5 V depending on the
battery modei:

Battery Battery Typlcal rolation between battery voltage
voltage Charge voltage (shown in STATUS menu) and charge of
(standard) (individual) battery, The flgures apply when the Com-
munication Monltor |s powersd from the
127V 100% battery (no AC line). The right column Is for
1y 75 10 25% Indlvidual entries.
10V 10 t0 5%
av Switch off

For precise individual entries in the table vou need the discharge curve of the
battery. First charge the battery full, then withdraw the power cable, set the power
switch on the Communicaticn Moniicr to BATT and call up the STATUS menu,
During battery powering strike the (STATUS) softkey abeut every 10 min (updates
the measured voliage in the Battery line) and note the voltage figure. The
battery loses capacity in the course of time, so the individual entries in the table
should be checked about every six months.

What to watch out for

e Avoid power interruptions: After each power interruption the battery receives
the full charge current, even if the battery is already fully charged. Charge
relention does not cceur until the temperature sensor signals warmup of the
battery again. If this charge cycle occurs frequently, it can reduce the lifetime
of the battery somewhat. S0 the Cecmmunication Monitor should always be
shut down with the power switch and not by withdrawing the power cable,

¢ Donotwork constantly inthe BATT setting: This may ensure an uninterruptible
power supply in line operation, but the battery is not charged. Every battery
discharges itself, so continuocus line operation cf the Communicaticn Moniter
(in BATT setting) will produce a flat battery at some time or other. Remedy: set
the power switch to OFF during longish pauses.

¢ As long as the power supply of STABILOCK 4015 charges the battery with
0.7 A, extra heat dissipation is produced. In these charging phases make sure
of good air circulaticn {see if the air filter of the fan has to be cleaned, place
the Communication Monitor so that the fan does not suck in warm air),




Technical data

Battery capaclty 7 Ah (sufficient for about 1 h of battery power)
Rated voltage 12V

Charge current 0.7A

Retaining charge current | 70 mA

Full charge after about14 h

Battery disposal

Cadmium is poisonous. So donotthrow the
batiery into the trash can when itis finished,
For environment-friendly disposal go to a
recycling firm, a battery bank orthe nearest
SCHLUMBERGER office.
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Installation Instructions

Switch off STABILOCK 4015,

Attach interface as shown below to port B of Communication Monitor and
fasten with knurled-head screws.

Switch on STABILOCK 4015.

Cali up STATUS menu. If the interface is correctly installed, the Cormmunica-
tion Monitor recognizes the new option and signals this in the Interface
line with Serial, KBD, IEC. If this entry is missing, check that the screw
marked by an arrow in the illustration is properly tightened (otherwise there
is no electric contact between the interface and the Communication Monitor}.
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Notes on Use

Inthe following table you will find applications for theinterface and the apprepriate

sections of the operating instructions that you should ¢onsult for the particular
application.

Application Reference

Print output {masks, program listings or | Chapter 4 "PRINT"

AUTORUN test reports) via AS-232-C or | (selecting printer and interface, setting
|EEE-488 interface transmission protoco! and configuring in-
terface}

Writllng AUTORUN programs with external | Chapter 9 "Edlting Programs”
keyboard {accessory), connestion to KEY- | (description of keyboard)
BOARD socket

Convenlent writing of AUTORUN pro- | Chapter § "Requirements”
grams with AUTORUN Editor ARE (requires | {brief presentation of Autorun Editer,
PC with IEEE interface card of type PCIIA | which comes with Separats operating in-
{National Instruments) structions)

Chapter 4 "PRINT"

(configuring IEEE interface)

Remote control of STABILOCK 4015 via | Chapter 4 "PRINT”

IEEE-488 interface (configuring IEEE interfacs)

Chapter 11 "IEEE-488 Bus"

(general information on IEEE-488 bus)




Pinning of interfaces

IEEE-488 GPIB
{pins 1-24)

5 PP
s T LT E LT T N

i ] I|“i-‘-“1-“n‘-'€:;
LY V|
L'+ Dl o 7 |NAFD 13 |DI 05 19 {GND
2 IDIo2 "8 |NDAC 147Dl os .20 |GND
: 3 |Dloa 29| IFC 45 {0l g7 21 [GND
4 |Dio4 10| SRQ 183 DI o8 -2 |GND
.5 |20l S ATN 17 |REN 23 |GND
- 5 DAV 12:|SHIEWD 18 |GND 24 |LOGIC GND
RS-232-C
{pins 1-8) ;
i
1 .DCD 4 |DTR
‘2 |RxD GND
3 [T 6-|DSR 9.3|Ri
KEYBOARD o =
(pins 1-15) i1 B Dok
5 —
1 1Do & |D5 11 |KEY ACTIVE
2 |os 7 |D6 12 Voo
'3 |D2 8 |NC 13 |NC
#4|D3 ‘9. |KEY STROBE 14 [NC
V5 D4 10| GND 15 |NC




Specials







introduction

Specials automatica
seconds (see Table

Iy carry out standard tests on radio sets in a matter of
). There are only a few settings that you have to make

yourself, eg selecting the required test method. Everything else, like coupling the
RF sockets, is taken care of by the Specials. Then, when you start the same

Special again, under
longer necessary.

the same conditions, even the few manual settings are no

R)(Spec!afs | ) Test parformed by Spacial
SENS Recelver sensitivity (SINAD or S/N}

BANDW IF bandwidth and ceﬁter—frequency offsat of receiver
AF RESP Receiver AF response

SQLCH

Spoc

Switching response of squelch

SENS

Transmitter modulation sensitivity
VSWR Voltage-standing-wave ratio of antenna
| AFRESP . Transmitter AF response

F-BRST 5) Fraguency measurement on RF bursts
\DUPLEXSpecials:

DESENS Desensitization of duplex radio

AF RESP AF response (transmitter + racsiver)
F-BRST * Frequency measurement on RF bursts

Inthethrae modes AX, TX and DUPLEX the Spacials (tast routines) perform these standard

tests eutomatically.
Selecting
Speclal

Entries

Return

Call up the required basic mask (see Table) and strike the
softkey. The bottom half of the display will then
show the mask of the Special last selected. Now you can
choose the required Special with the softkeys.

Depending on the selected Special, you will see new entry
fields and (in part) new menu windows. These enable you
to match a Special to your individual requirements (more
about that later when the different Spe cials are explained).
As usual, ali entry fields can be lpcated with the cursor keys,
but some fields do not accept numeric values, instead you

cross them like menu items with the key.

(R, or takes you back to the particular basic
mask.




RX Special SENS

The SENS Special measures the sensitivity of a receiver, refetred to a sig-
nal/noise figure that you define.

Measuiring receiver sansitivity

Getting ready

1. Connect radio to test set. Switch radio to recsive and|Flg. 7.1.
cut out squeleh,

2. Call up basic RX mask. Cut weighting filter in or out
according to test specification {FILTER menu).

3. Tune signal generator to recaive frequency of radio.
4. Choose Special with (SPECIAL)+{EERS).

Settings

1. Test method: position cursor bar on entry field SINAD| Flg. 7.2
or s/K and strike { UNIT/SELECT ).
2. Reference: position cursar bar on entry field and enter| Fig. 7.2

value ot signal/noise to which measured value is to
refer.

3. Units: open ukIT menu and sslect units that measured
resuit is to have.

4. Modulation: enter figure for testmodulation inleve! figld| Fig. 7.2
of 1-kHz generater.

Starting Special

Strike (REN) softkey. Special starts to measure sensitivity. Abort
with (5TCE).

Auto settings

Automatic settings after start of Special:
1. Coupling of RF socket RX/TX and AF socket VOLTM.
2. Operation of signal generator.
3. Switch-on of 1-kHz generator.

Reading resuit

Speclal Is finished when softkey changes back to| Fig. 7.2
(RUN). Read sensliivity from display fisid.

Special internal

The Speclal Increases the RF output levsl of 4015 in increments
from 4.02 uV to maximally 221 uV, After each increment it mea-
sures the signal/noise.

As soon as the signal/noise is better than the refarence which you
have set, the RF lavel is reduced in smaller incremsnts. If the
signai/noise becomes poorer than the refersnce, the Special in-
creases the RF leval, again with a smaller increment.

In this way it finds the RF level that produces tha sst signal/noise
on the item under test (tolerance for S/N: 0.5 dB, for SINAD:
0.8 dB).




Fig. 7.1: Setup for measuring sensilivity. Connect antenna terminal of radio to RX/TX.
socket, Feed AF autput signal of radio to AF socket VOLTM of test set,

Flg. 7.2: Mask of RX Special SENS, Hers the
SINAD test mathod was declared before star-

. ting the Spacial, a reterencs of 20 dB and wv
as the units for the rasult. As the mask shows,
the Special datermines raceiver sensitivity of
0.60 uV for the test item, refarrad to the sig-
nal/noise of 20 dB.

RX FM
Frequ T5.Z2750 Mz
Offact +@.0 kHz
Lev-sSo0 2.68 pv
Gen 1.8088 kHz OFF
Exts1lkHz <1.0000 kHz> £.49 kHz
Data
| EmaEn 20 B ®.60 pYy
SN .15 ‘dB — ¥
Testethod | Result

Reference

| seris Peanow: Jor - REsPRseLCH B RUN |




RX Special BANDW

The BANDW Special measures the |F bandwidih of a receiver and the center-
trequency offset of the IF.

Measuting recelver bandwidth

Getting rsady

1. Connect radlo 1o test set. Switch radio to receive and; Fig. 7.3
cut out squelch,

2. Call up basic RX mask, Cut AF filter in or out according
10 test speclfication (FILTER menu).

3. Tune signa! generator to recelve frequency of radic.

4. Choose Special with {SPECIAL ) +( BANDW.
(AF generators are cut out automatically).

Settings

Reference attenuatlon: position curscr bar on entry field| Fig. 7.4
and enter referance attenuation. This is attenuation to
which measured bandwidth rafars (x-dB point, X = nor-
mally & dB).

Starting Speclal

Strike softkey. Speclal starts to measure bandwldth. Abort
with (ST0%).

Auto aettings

Automatic settings after start of Special:
1. Coupling of RF socket RX/TX and AF socket VOLTM.
2. Operatien of signal genarator.

Reading result

Speclal Is finished when scitkey changes back to| Fig. 7.4
(RUN). Read measured results from display fislds: band-
wigith top, center-fraquency offset bottom.

Speclal Internal

The Speclal first measures the ncise level of the recalver with the
slgnal generator cut out. Then it actlvates the slgnal generator and
sets lts RF level (normally unmodulated) so that the nolse lsvel
decreases by 10 dBr {noise rejection),

This RF leve! Isthen increased by the entered reference attenuation
{nolse level drops). After that the carrler frequency Is increased
{noise level rises) unill 10 dBr noise rejection can be measuraed
again. The Special stores this frequency cffset (A). The frequency
is then detunad inthe same way but downwards, andthe frequency
offset {B) is again stored,

From ihese two offsets the Special calculates the bandwidth (A+B)
and the center-frequency offset ((A-B)/2).




Fig. 7.3: Setup for measuring raceiver bandwidth, Connect antenna terminal of radic to
BX/TX socket. Fesd AF output signal of radio to AF socket VOLTM of test set.

Fig. 7.4: Mask of RX Special BANDW. Bafore
starting the Special, 6 dB was entsred for the
reference attenuation (the figurs to which the
rmeasured bandwidth relates). As the mask
shows, the Spacial measures a receiver band-
width of approx. 14.7 kHz on the test item and
an accepiable center-frequenz offset.

R¥ FM
Frequ BS. 0750 M4z
Offset +9.0 kHzr
LEV/SQQ 0 73 pV

Data

G . . kHz
Ext/lkHz <_1. 8099 kHz)
D . 500

Banduldth i4. 6'3 kHz
O-FFset -e. 2‘5 KHz"

Reference
attenuation

Results

SENS Neanpu. JAF  RESPRSGLOE [ | RUN |




RX Special AF RESP

The AF RESP.SpeciaI determines the frequency response oftheAF section ofa
recelver.

Measuring recelversAinr‘e“sponse

Getting ready 1. Connsct radio to test set. Switch radio to recsive and|Fig. 7.5
cut out squslch.

2. Call up basic RX mask. Cut out alt AF filters (FILTER
menu).

3. Tune signal generator to receive frequency of radio.
4. Choose Special with (SPECIAL }+{AF RESP),

Settings 1. Reference fraquency: position curgor bar on entry fiald; Flg. 7.6
Ref and enter reference treguency {standard: 1 kiHz).
Special determinas fraquency responss referrad to AF
level measured at reference frequency (0-dB refer-
ence).

2. Test frequencies: check that sevan dispiayed test fre-| Fig. 7.6
quencies are those reguired. It necessary, positicn
cursor bar on fislds and enter new frequencias (fmax
is 9.99 kHz).

3. Modulation: enter figure fortest modulation in level fieic| Fig. 7.6
of generator GEN.

Starting Speclal Strike softkey. Special stans to measure frequency re-
sponse. Abort with (STCF).

Auto settings Autometic settings after stant of Spacial:

1. Coupling of RF socket RX/TX and AF sockst VOLTM,
2. Operation of generator GEN.

3. RF output lavei = 223 uV (-80 dBm).

Reading rssult Special is finished when sohkey changes back te| Fig. 7.6
{RUN). Result is relative aftenuation at individual test
freguencies referred to 0 dB (reference frequencyy).

Speclal Internal First the Special measures the AF level of the receiver at the
referencs frequency and stores this as & reference level {0 dB) for
the following measurements ot reletive level. Then it measures the
difference from the reference level at sach test fraquency.




Flg. 7.5: Setup for measuring recsiver AF response. Connect antenna terminal of radio to
RX/TX socket, Fead AF output signal of radio to AF socket VOLTM of test sat.

Fig. 7.6: Mask of RX Spacial AF RESP. Here RX FM
the referance frequency is setto 1 kHz, and | Frequ  75.2788 Mc
figures of 0.3 kHz to 3 kHz were entered for | Offset 2.0 kiz  Result
. ) Levs500 223 v
the test frequencies. The rasult confirms that T i b
. . en 1.600¢ kHz Z.49 kHz
the AF frequancy response of the receiver is | ExtsikHz <1.eeee kHz> OFF
sufficiently linear. Data :
Ref ©. 38 kHz 1.7 dB
@.50 kHz | |+8.1 dB'
B.7@ kHz e.o dB
1.0d kHz a.0 dB
1.58 kHz @.9 dB
Reference z.@@ kHz|[ [+0.2 dB
Test frequenciee 3.90 kz} |-2.2. 4B




RX Special SQLCH

The SQLCH Special finds the RF receive levels at which the squelch of areceiver
mutes and unmutes the AF signal, ‘

Measurlng:squelch-switching response

Getting ready 1. Connect radio to iest set. Switch radio to receive and| Fig. 7.7
cut insquelch.

2. Call up basic RX mask. Cut out all AF filters (FILTER
mendu).

3. Tune signa! generator to receive frequency of radio.
4. Choose Special with {SPECIAL)+(SOLCH ).

Settings 1. Units: open UNIT menu and select units in which| Flg.7.8
squelch switching ievels are to be displayed.

2. Delay: for slow-acting squelch open DELAY menl and
enter delay. This time is waited after sach changs of
RF level before Special determines status of squelch.

3. Modulation: enter figure tor test mod ulation in level field| Fig. 7.8
of 1-kHz generator.

Starting Specilai Strike softkey. Special starts to measure. Abort with (STCP ).
Auto settings Automatic setlings after start of Special:

1. Coupling of RF sockst R'XfTX and AF socket VOLTM.

2. Switch-on of 1-kHz generator,

3. Relay BLY 2 is made (ses Chapter 4, "RELAY'S").

4. Operation of signal generator.

Reading result Special is finished when softkey changes back to| Fig. 7.8
(RUN). Read switching levels and hysteresis from display
fields.

Special Internal The Special reduces the RF level of the signal generator, starting

at -80 dBm, in 5-4B increments until the squalch m utes the AF path.
Then the levai is increased by 15 dB and reduced in 1-d8 incre-
ments until the squslch again mutes the signai. Now the RF lavesl
is increased by 2 dB and reduced in 0.2-d8 increments until the
squelch switches again. This RF level is the squelch muting figure
(RX Muts).

Then the Special increasas the RF levelin increments of 0.2 dB
until the squelch unmutes the AF path. This RF iewvel is the squelch
unmuting figure (RX Unmute). The difference between the two
figures is the squelch hysteresis.




Fig. 7.7: Setup for measuring squelch switching response. Connect antanna terminal of
radio to RX/TX socket. Feed AF output signa! of radio to AF socket VOLTM of test set.

Flg. 7.8: Mask of RX Special SQLCH. The
tested radio cuts out the AF signal at a re-
ceived RF level of —112.1 dBm and in again at
—110.0 dBm (squelch hysteresis: 2.1 dB). The
measurement was performed with test modu-
lation of 2.4 kMz. Two menus enable the sntry
of the units for the measured result and of a
delay (after each change of RF lavel).

Frequ 85.e75a

Offset
LevsSon

Gen

Ext/tkHz <1.0800°

2748 kHz

Data OFF
RX Mute -11Z.1 dBa
Unmute —11©.& dBm
Hysteresis 2.1 dB
Results

Sens faannu: o weselisoich | Ron |




TX Special SENS

The SENS Special measures the medulation sensitivity of a fransmitter.

Measuring'modulation sensltlvity

Getting ready

1, Connect radio to test set and switch radio to transmit. | Flg. 7.9

2. Callup basic TXmask and tune test receiver to transmit
frequency of radio.

3. Choose Special with {SPECIAL }+(SENS ).

Settings

1. Modulation: enter modulation figure at which serisitivity| Fig. 7.10
of modulator is to be measured in Deviaticn field.

2. Starting figure: enter value of modulation sensitivity|Flg. 7.10
expected (empirical) in expected fleld, If Special halts
measurement shortly after start, increase starting fig-
ure by factor 2 (reason: see "Special internal"}.

3. Delay: ifradio has modulation amplifier with AG G {auto-
matic gain control), response times can corrupt mesa-
sured result. Remedy: enter delay in DELAY menu. This
time is waited after sach change of AF level before
Special measures modulation,

4. Test frequency: enter figure for AF test frequency in|Flg. 7.10
frequency fisld of generator GEN,

Starting Spocial

Strike softkey. Special starts to measure, Abort with (STOP).

Auto settings

Automatic settings after start of Special:
1. Coupiling of RF socket RX/TX and MODGEN socket.
2. Coupling of demoduiated TX signal to AF signal analyzer.
3. Operation of generator GEN.

Reading resuit

Special is finished when softkey changes back to| Fig.7.10
(RUN). Read modutation sensitivity from display field.

Special internal

First the Special doubles the starting figure and checks whether the
required modulation is obtained or exceeded, If this is notthe case,
the Special halis and has to be called up again with a higher starting
figure. Otherwise the AF lavel is altered with progressive reduction
of the increment until the measured modulation corresponds to
what Is required. The associated AF level is read out as the result.
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Flg. 7.9: Setup for measuring modulation sensitivity, Connect antenna terminal of radio to
RX/TX socket, Fead AF output signal of test set (MODGEN socket) to microphons input of

radio.

Fig.7.10: Mask of TX Spacial SENS. The
radlio tested here shows modulation sensitivity
of37.40 mV referred to 2.4 kHz FM deviation.
Before starting the Spscial, modulation sensi-
tivity of 50 mV was expected and entered as
the starting figure.

™= FH
Frequ 85.8758 MHx
Offser
Ext/lkHz <1.0000 kHz> OFF
Data

tanlng F!esult
gure
equired mod ulatlon

Devlatlon 2 48 kHz
fi

711




TX Special VSWR

The VSWR Special determines with the aid of a VSWR probe (ordering code:
248 104, see Table) how well an antenna is matched to the output of a radio (ie
VSWR: voltage-standing-wave ratio).

‘Measuring VSWR

Getting ready

1. Hock up radic, VSWR probe and test set. Make sure|Flg. 7.11
that both 10-dB aftenuator pads suppiled with VEWR
probe are connected Inte signal path to TX SENS
socket,

2. Callup basic TX mask and tune testrecelverto transmit
frequency of radlo.

3. Choose Special with (SPECTIAL)+ .

Sattings

No further manual settings requlred.

Starting Speclal

Strike softkey. Speclal starts to measure as scon as frans-
mitter of radlo Is switched on. Abort with (8T0P).

Auto settings

Automatic settings after start of Special:
1. Coupling of RF sockets RX/TX and TX SENS.

Reading result

To enable adjustment, Special constantly shows momen-|Fig.7.12
tary VBWR in VSKR display field (Ideal igure: VEWR = 1),

Special must therefore always be terminated with

softkey.

Special internal

The Special first couples the RX/TX socket and dslays selective
measurement of the forward power until you switch en the trans-
mitter of the test item (P = —23 dBm). As soon as the Special has
measured the forward powar, It couples the TX SENS socket and
makes a selective measurement of the refiected power.

The VSWR is calculated from the forward and reflected powsr
according to the Formula below and displayed (the 20 dB attenua-
tion cf the reflected power is allowed for automatlcally). Then the
cycle starts again with measurement of the forward power.

You can follow the two measuring processes through the alternate
lighting up of the LEDs near the selector for the RF sockets.

1 +vVFP 7P Pr = refiscted power

VSWR - —VP/F  Pt=forward power
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Flg. 7.11: Setup for measuring VSWR with optional VSWR proba. The two 10-dB attenuator
-pads connected in series in the signal path to the TX SENS socket reduce the reflacted
power so that thare is no maeasuring error caused by heavy mismatch of the antenna

(crosstalk).

Fig. 7.12: Mask of TX Special VEWR. Here a
radio/antenna combination was tested exhib-
iting VSWR of 1.8,

TX FH

Freaqu 85075 MHz
Offeet

Data

Gen 1. 6008 kiz
Ext/lkHz <1.6888 kHz>

YSUR

Result

[sens-f vour Bar resel "l RUN |

Technlcal data of VSWR probe 248 104

Freguency range 25 10 500 MHz VSWR range 1.07 10 8.99

Characteristic 50 @ (VSWR < 1.07} Perm, forward-powsr 1to 50 W

impedance

Connectors I N sockets for radio Max. error VEWR - 0.8
‘ andantenna 3
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Judging measured figure

The diagram above will heip you to judge measured VSWR figures. It shows, as
afunction of VSWR, the ratio of reflected power Prto forward power Ptin percent.

Example: for a VSWR of 2, about 11 % of the forward power is reflected, meaning
that 11 % ofthe transmitted power is lost because of the mismatch of the antenna.
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TX Special AF RESP

The AF RESP Special determines the AF frequency response of the modulation
section of a radio transmitter.

Measuringtransmitter AF response

Getting reedy

1. Connect radic to tost set and switch radio to transmit. {Fig. 7.13

2. Call up basic TX mask, Cut out all AF filters {FILTER
menu},

3. Tune test receiver to transmit frequency of radio.

4. Alter level entered in level fisld of generator GEN until
madulation metsr DEMOD indicates reguired test mo-
dulation (eg 20 % of maximum permissible frequency
deviation).

5. Choose Special with (SPECIAL)+(AF REEP).

Settings

1. Refersnce freguency: position cursor bar on Ref fisld Fig. 7.14
and enter figure for reference frequency (standard:
1 kHz). Special determines frequency response ra-
farred to AF level which is measured at reference
frequency (0-dB reference).

2. Test frequancies: check that seven displayed test ire-|Flg. 7.14
guencies ara those required. If necessary, position
cursor bar on fisids end enter new frequencios {(fmax
is 8.98 kHz),

Starting Speclal

Strike (RUN) softkey. Speciai starts to measure frequency re-
sponse. Abort with (STGE).

Auto settings

Automatic settings after start of Special:
1. Coupling of RF socket RX/TX and MODGEN socket.
2. QOperation of generator GEN.
3. Coupling of demodulated TX signal to AF signal analyzer,

Reading resuit

Special is finished when softkay changes back to| Flg. 7.14
{RUN). Result is relative attenuation at individual test
frequencies referred to 0 dB (reference fraquency).

Speclal Internal

First the Special sets the AF reference fraquency and measures
the AF level of the demodulated transmit signai. This figure is the
0-dB reference for the following measurements of relative level at
the seven test frequencies,

7~16
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Fig. 7.13: Setup for measuring AF response in modulation section of radio transmitter.
Connect antenna terminai of radic to RX/TX sockei. Feed AF output signal of test set
(MODGEN sockst) to microphone input of radio.

Flg. 7.14: Mask of TX Special AF RESP. Here > FM
- the reference frequency is set to 1 kKHz, and | rrequ a5.075@ MHz
figures of 0.3 KHz to 3 kHz were enterad for | OFfset Result
the test fraquencies. The result confirms that | - e e ; :
. G 1.083@ . kHx | - Se8 aV: ]
the AF fraquency response of the modulation | ExisikHz <1.000@ kHz» oFE
section is sufficiently linear, , Baza
Ref 1.88 kHz |9©.38 kHz -1.7+dB |
B_50 kHz . 8.8 dB
@.76 kiz| [ a.o dB.
EEEL
1. kHz| - . dB:
Reference 2.0 kH: | e.e ¢
Test frequencles - .99 khz} |-1.6.4B]
] Gl
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TX Special F-BRST

The Special F-BRST Sldetermines the frequency of RF bursts. This special is
intended for measurement of carrier frequency on radio sets that do not transmit
continuousty (eg Johnson LTR® radios).

| :-Measu'rin,g"frequency'of‘FlF"bursts

Preparation

1. Connect radio set to RX/TX socket of Communication|Flg. 715
Monitor, '

2. Cail up basic TX mask and couple RX/TX sockst with
selector button (note: the Speclal is alsc available for
DUPLEX).

3. Salsct Special with (SPECIAL)+(F-BRST).

Settings

No further manual settings necessary.

Starting Special

Strike (Ruw). Softkey is renamed (terminate measure-
ment) and Special awaits arrival of RF bursts (press TX key on radic

sef approx, 2 s).

Auto settings

None

Reading result

The Special is executed when the softkey Is|Fig. 7.16
renamed aga'n. This is the case when the Special
has been able to evaluate the applied bursts (see Special
internal), The Frequ fleld shows the measured value, The
tast receiver Is thus automatically tuned to the carrler
frequency of the examined radio set, so further testing is
possible immediately, eg with the "LTR + US Signalling"
system program. Note: the result cannot be retrieved in
AUTORUN or by a contraller,

Spectlal Interpal

The Speclal first makes a broadband measurement of frequency,
then identifies the usefui signal by a power measuremant and finafly
determines the precise frequency of the bursts by an offset meas-
urement. The bursts must satisfy the following conditions:

t l t2 L !
t1=045s t220.05s P>0dBm fourst = approx. 50 MHz
Measurement duration: max. 1.6 s (typ. 0.8's). Tha mseasurement
duration Is the perlod during which bursts must appear on the
RX/TX sockat.
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Blid 7.15: Setup for measuring frequency of RF bursts. Connect the antenna socket of the
radle set to the RX/TX socket and couple this socket, otherwlse the Special cannct be

started.

Blld 7.16: Mask of TX Speclal F-BRST. The
Speclal enters the measured value (frequency
of appllad bursts) In the Frequ fleld,

..Gen ‘
U ExtAtkHz (1. 000t kHz> ofFF "

1. 6006 kHx L e iy

Data - -

L vsue fir Resele orsil oy
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DUPLEX Special DESENS

The DESENS Special measures the desensitization of a duplex radio.

Getiing ready

1. Connect radio to test set. Switch radio to receive and|Flg. 7.17
cut out squslch,

2. Call up beslc BUPLEX mask and cut welghting filter In
or out according to test specification (FILTER menu).

3. Tune signal gensrator ta raceive frequency of radioand
tost receiver to transmit frequency of radio,

4. Choosse Special with (SFECIAL)+{DESENS ).

Settings

1. Test method: position curser bar on entry tisld $INAD Fig. 7.18
or S/N and strike (UNIT/SELECT ).

2. Referance figure: position cursor bar on entry field and|Fig. 7.18
enter reference figure for sensitivity measurement {see
"Special Internal”).

3. Modulation: enter figure for test modutation In level field| Fig. 7.18
of 1-kHz generator.

Starting Speclal

Strike softkey, Special starts to measure desensitization. If
display shows Switch ON Transmitter, switch on transmitter
of radic within 20 s. Abort with (5ToP).

Auto settings

Automatlc setlings after start of Special:
1. Coupling of RF socket RX/TX and AF sockst VOLTM.
2. Operation of signal gensrator.
3. Switch-on of 1-kHz generator.

Reading result

Special Is finished when (SToP) softkey changes back to| Flg. 7.18
(run). Read desensitization from display fisld.

Special Internal

First the DESENS Specizl starts the RX Special SENS and deter-
mines recelver sensitivity with the radio transmitter switched off,
This result Is stored.

Then the Spacial prompts you to switch on the transmitter. If you
do not do thls within 20 s, the Speclal Is aborted. Otherwise the
recelver sensitivity is measured again.

The ratio of the two measured figures, read out In dB, Is the
desensitization.




Flg. 7.17: Setup for measuring desensitization of single-port-duplex radio, Connectantenna
terminal of radio to RX/TX socket. Feed AF output signal of radio to AF input VOLTM of
test set.

Fig. 7.18: Mask of Duplex Speclal DESENS.
The Speclal was preset for SINAD {test me-
thod) and 20 dB {(reference). The measurad
result shows 3 dB desensitization.




DUPRPLEX Special AF RESP

The AF RESP Special determines the overall AF frequency response of a
frequency transposer, measured on the signal path receiver + transmitter.

Getting ready

1. Connect transposer to 1est set. Flg.7.19

2. Call up basic DUPLEX mask, Cut out all AF filters
(FILTER menu).

3. Tune signal generator to receive frequency of trans-
poser and test receiver to transmit frequency of trans-
poser.

4. Choose Special with (SPECIAL)}+(AF RESP).

Settings

1. Reference frequency: position cutsor bar on Ref fiald|Flg. 7.20
and enter figure for reference frequency (standard:
i kHz). Special determines frequency response re-
lerred to AF leve! which is measured at reference
frequancy (0-dB reference).

2. Test fraquencies: check that seven displayed test fre-
guencies are those reguired. If necessary, position
cursor bar on fields and enter new frequencies (fmax
is 9.99 kHz).

3. Modulation: enter figure for testmodulation in level field| Fig. 7.20
of generator GEN.

Starting Speclal

Strike softkey. Special starts to measure frequency re-
sponse. Abort with {SToR ).

Auto settings

Automatic settings after start of Special:
1. Coupling of RF socket RX/TX; RF level = —&0 dBr.
2. Operation of generator GEN,
3. Coupling of demoduiated TX signal to AF sighal analyzer.

Reading result

Special is finishad when softkey changes back to|Fig. 7.20
(RUN). Result is relative attenuation at individual test
frequencies referred to 0 dB (reference frequancy).

Speclal Internal

The Special works like the RX and TX Specials of the same name,
but with ditferent signal paths. When the signal generator is modu-
lated with a test frequency, the transposer demedulates this receive
signal and modulates its transmitter with the resuiting AF. This
signal feads the test recsiver, which demcdulates it and measures
the AF levsl refarred to the 0-dB reference. The AF test signal
passes through both AF sections of the transpeser (demodutator
and modulator), so the Special determinss the overall AF response.




Fig. 7.19: Setup for measuring overall AF response on transpessr. Connect antanna
terminal of transposer to RX/TX socket. Thera ara no other external connactions because
the transposer conducts the demodulated receive signal internally to the modulator of the
transmitter, [fthis testis to be made on a conventional duplex radio, connectthe loudspeaker
output via an attenuator pad to the microphone input.

- Fig. 7.20: Mask of RESP Special. Here the
overall AF response of a transposer was mea-
sured. For the reference frequancy 1 kHz was
entared, and the test fraquencias are between
0.3 kHz and 6 kHz. The measured result
shows that the test item is not one of the bast
of its kind,

Retference
Test frequencies

TRFH ——
85: 0750 MHz

Moesensh - -




DUPLEX Special F-BRST

For this DUPLEX Special 5) refer to the details of the TX Special of the same
name,




MEMORY







introduction

Strike the key and STABILOCK 4015 will display the MEMORY mask.
This is the starting point for all work with an externai memory card. You have the
following functions available:

When you switch the Communication
Monitor on or off, there should be no | What arefites ?
memory card in its slot. Just like with the
disk drives of a personal computer, in
this way you avoid any risk of losing
stored data through uncontrollabie write
access operations.

Formatting memory cards. Memory cards cannot take any data until they
have been formatted.

Asking directory. The dlrectorytells you about the contents of a memory card
and the programs in the main memory of STABILOCK 4015,

Saving and recalling setups. If the nine setup storage locations of
STABILOCK 4015 are not enough (see Chapter 2, "STORE/RECALL Fune-
tion"), you can store any number of extra setups on memory cards.

Saving and printing out masks. Any of the masks can be stored on memory
cards, recalled and printed out.

Calling up AUTORUN mode {see Chapter 9).

Saving and loading programs. This function applies to AUTORUN programs
and system programs {only loading).

Deleting files. Deletes files in main memory or on a memory card.

Copylng memoery cards. This function copies the entire contents of one
memory card onto another.

Renaming files. With the exception of system programs, all other files ¢an be
renamed as wished.

Setting write/delete protection. Protects important files that must not be
overwritten or deleted.

Afile is a data record that is. stored
on.a memory card or in the main
memory of the Communigation
Monitor. A data record of this-kind
can-bean AUTORUN program or-a
system program (software option).
But data records are also:the"data
that:produce a mask on the:display
andthe datathat determine acertain
setting (setup) of the Communica-
tion Monitor.




Memory Card

Memory cards contain RAM chips for storing data. Data are preserved by a buiit-in
lithium button cell, whose lifetime depends on the storage capacity of the memory

card:

4 yoars

897 050

32 Khytes
64 Kbytes 2 years B97 051
128 Kbytes 1 year 897 052

The battery ilfetime of a me-

mory card depends on the
storage capacity of the card.

When you receive a memory card, enter the date on it for how long the battery is
expected to last, ie uniess the date has already been entered ex works. The
lifetime of a battery starts on the day a memory card is despatched.

Slot for memory cards

When you push a memory card into the MEMCARD slot (front panel), make sure
it is the right way round (Fig. 8.1). Do not use force, slight pressure is enough to
make the electric contacts engage with the pins of the connector. If the card is
the wrong way round, a mechanical block will prevent electrical contact, Observe
the handling instructions on the memory card and only use cards with a
SCHLUMBERGER label.

MEMORY CARD
128 18ptes

Fig. 8.1: Only if the memory card is this way round will you be able to push it far enough
into the slot to produce electrical contact.




Replacing batteries

To prevent any loss of datg, you'should replace lithium button cells before the
final date shown on the memary card {ordering code for new batteries: 859 006).

Procedure for replacing button cell

1.

Power up STABILOCK 4015 and push the memory card into the siot, If you
want to avoid any risk, make a copy of the memory card (see section
"Copying Memory Cards") until you know that the battery has been replaced
properly (note; memory cards containing a system program cannot he
copled). .

Undo the Phillips screw at the location shown in Fig. 8.2. This screw holds
the battery compartment shut, which you can now open.

Take out the button cell (note the polarity and the indication on the memory
card), insert a new cell with the right polarity and close the battery compart-
ment,

Enter the expiry date of the new button cell on the memory card in one of
the fields provided for this purpose (see table on page 8-2).

Check

Take the memory card out of the slot for at least 10 min and then push it
back in again.

Call up the MEMORY mask, The directory of the memory ¢ard must now
show the same entries as before you replaced the button cell. If not, the
contents of the memory card have been deleted! In such an event, check
that the battery is correctly poled. If you have lost a system program, contact
your nearest SCHLUMBERGER office or an authorized representative.

,,,,,, ] w Fig. 8.2: The bat‘ter.y Pf a me-

ToP a - mory card has a limited life-

- Undo Philles | time. So do not forget 1o re-

fio 2 are an g dtime.
| > & opon battery place it in good time
= | R compartment,

2

=

Proper disposal of used button ¢ells

Do net put lithium batteries in the waste-paper basket, Take them to a point of
coltection for problem refuse. Schlumberger Technologies GmbH and its sales
offices will also take back button cells for correct, ie environment-friendly, dis-
posal.




Write-protect switch

Memory cards have a small slide switch (Flg. 8.3) to prevent memory cards being
written on. This protects all files on a memory card against being deleted or
overwritten. As you will see later in the section "Software Write Protection”, it is
also possible to protect individual files of a memory card with the
softkey.

STABILOCK 4015 recognizes the current setting of the write-protect switch. So
a futile aftempt to write 1o a memory card will produce a reqguest on the display to
reset the write-protect switch. A memory card cannot be formatted, for example,
if the write protection is set. It is best to set the write protection once you are sure
that the files on a memory card no longer have to be altered.

On memory cards containing a system program, the write protection should not
be set. Ctherwise STABILOCK 4015 wlill nct be able to store important, current
setting parameters on the carc {(eg channel numbers). The advantage of this is
that when you reload the system program, the entry fields are already correctly
filled in (no more works settings). These cards leave the factory with a special
safeguard against deletion/overwriting, and this is effective even If the switch is
set 1o allow a write access.

Flg. 8.3: When set to the appro-
priate position, the slide switch is
a reliable means of protection so
that the files on a memory card

T e———— are not accidentally deleted or
N overwritten.

Write protection
on

Write protection
off




MEMORY Mask

always calls up the MEMORY mask, no matter what the momentary

operating status of STABILOCK 4015 is.

If there is a memory card in the sfot when the MEMORY mask is calied up, the
mask will automatically show the directory of this card (see section "Direcicries".

Using the softkeys of the MEMORY mask, you can call up all the functions listed
at the beginning of this chapter. Because there are more than five functions, the
MEMORY mask has two softkey levels (Flg. 8.4 and 8.5). Use the

Softkeys of MEMORY mask
Stores setups, AUTORUN programs or masks on a memory card.

a memory card.

Loads setups, stored masks, AUTCORUN or system programs from

Calls up the AUTORUN mode (see Chapter 8).

Starts the renaming of existing files.
ERASE Deletes a file in main memory or on a memory card,
TORMAT Formats memory cards,

Sets delete/write protection for files on a memory card.

Copies the contents of one memory card onto another.

HEHORY | |
Mewory. Card H:n:-r-ut:ard ..................

STORE" RECALL RENANMERDI R 2>

DERD

FRASE “BF ORHATRPROTECTHCOPY: -}

Flg. 8.4; First softkey level of MEMORY
mask

Fig. 8.5: Second softkey level of MEMORY
mask




Directories

The MEMORY mask shows two directories: one tells you what programs are in
matn memory, the other lets you know what files are stored on a memory card in
the slot.

Directory of main memory

The main memory of STABILOCK 4015 can hold one AUTORUN and one system
program. This is why the directory of main memory has no more than two entries
{Flg. 8.6). AUTORUN programs can be recognized by the extension ,AUT and
system programs (see Chapter 10) by the extension . s¥s. The following sections
will tell you what you can do with the programs. Here just a few points: system
programs ¢an be deleted from main memory with the softkey. AUTORUN
programs can also be saved on a memory card with or renamed with

rENRME ). lllegal or wrongly started actions will produce an error message
ACTION NOT POSSIBLE HERE,

Directory of memory card

if the slot already holds a memory card when the MEMORY mask is called up, it
will immediately show the directory of this card (Fig. 8.7). If you push a card into
the slot after calling up the MEMORY mask, it will not show the directory until you
strike (DI _>>). On normal memoty cards the directory has up to 20 entries, but
on those of the software options there is only one entry (system program). The
foliowing sections will again tell you what you can do with the programs in the
directory.

:‘le-cjrg Card ' ) i
R

AUT ORUN
HARDCOPY

BeoRMN TEROTECTJCOPY:.

DIR:2) l: c6i5e. froRriaTRRROTECT BooRy — D IR 5))
Flg. 8.6: Directery of main memory Fig. 8.7: Directory of memory card




Selecting entries

To enable you to delete files, for example, or save a program on a memory card,
the individual entries of the two directories have to be selected. You do this with
the four cursor keys, which move the brightened-up cursor bar (repeat function
when held down). All further actions, like deleting or renaming, then only affect

the marked entry.

In the directory of a memory card there are blank fields in the righthand column
that can also be located with the cursor bar (Fig. 8.8). When storing a program
or a mask, you can — as explained in more detail later on - mark any blank field.

The file will then be stored in a free ioca-
tion of the memory card, ie unless it has
no more capacity. The directory then
shows the name of the file instead of the
blank field.

On 128-Kbyte cards all blank fields can
be taken up by files. Cards with less
memory capacity have more blank fields
than reserved locations. |n such a case
you can leave blank fields between file
names and, for example, separate the
entries for AUTORUN programs and
masks.

Memary Card 64

LLELLLARLE

£ RASE - RFORMATEPROTECS RCOPY ADTR. 2

Flg. 8.8: Here the cursor bar is marking a
biank fisld. The entry AUTORUN. AUT was
originally a blank field toc. Blank fields are
very useful for stucturing a directory.

ldentifying file types

All fite names have an ending
consisting of thres Ietters, which the
Comrnunication Monitor issues auto-
matically. Frem this ending you can
clearly Identify‘aach type-of file,

Flle type Ending
Setup SET
AUTORUN program AUT
Systern pragram «8YS
Mask +PIC




Formatting Memory Cards

Before a brand-new memory card can store files, it has to be formatted. In this

way storage locations are reserved for files (Fig. 8.9 and 8.10), and later access
1o stored files is speeded up. The memory cards of the software options have a
special write protection 1o prevent them from being formatted. The steps in

formatling are as follows:

Used
memory card

Push memory.card into slot (front
panal). Make sure that write-pro-
tect switch of card is reset.

b

Call up MEMORY mask.and start
formatting with {FORMAT).

1

New

Is memory .card-brand-new or al- Ladg

ready used?

memory card

‘"When Communication Monitor de-

tects used memory card, it warns-

with .question OVERWRITE ? that
‘formatiing will delete all files on
memory card. Angwer-guestion with
or (Wo). formats
meriory - card, prevents for-
matting (existing ftiles are pre-
:servad) and sHows MEMORY mask
‘again'with usual softkeys.

Formatting proceeds without quer-
ies, ie unless card is write-pro-
tected.

Y

Formatting only takes about 1 s.
Then MEMORY mask shows
storage capacity of formatted card
and its directory.




FERGRY R

Memory Card 64 Kh'

- SET
SSET

*

539535335%

[PROTECTRICORY: -

ERECoLLENUT.ORUNIRENAHTEN TR- 5]

Fig. 8.9: MEMORY mask after formatting
128-Kbyte memory card

Reserved memory locations

Flg. 8.10: MEMORY mask after formatting
84-Kbyle memory card

After its formatting a memory card has reserved locations for the different types
of file. The number of memory locations will depend on the storage capacity of

the particular card (see Table).

Storage capacity - Flletype Aeserved groi';it?;?f -,‘.?;f:;?
‘ locations numbers of locations
Setup 10 are reservad for the
a2 Kbyt different types ot file.
yles AUTORUN program 1 This is determined by
Mask the storage capacity
of a card.
Setup 12
64 Koytes AUTORUN program
3%
Mask
Setup 13
128 Kbytes AUTORUN prograrm -
Mask
*) The reservad locations can be used only fer AUTORUN pro-
grams, only for masks or for any cembination of the twe types of
file.

Example: A 84-Kbyte card can store twelve setups plus two AUTORUN programs

and one mask.

After a card has been formatted, the MEMORY mask will only show the locations
reserved for setups {(entries with the extension .SET). The other reserved
locations initially remain hidden on the display. They are not given a name {that
of the file) until an AUTORUN program ¢r a mask is stored.




Copying Memory Cards

transfers the entire contents of one memory card (source card) onto
another {destination card). In this process the destination card is formatted
automatically. During copying, that part of main memory which normally holds an
AUTORUN program serves as a buffer. Sg, before calling up the copy function,
you should check whether the AUTORUN program {n main memory may be
deleted or must first be saved on a memory card (see Chapter 8, "Saving
Program").

Memory cards holding a system program cannot be copied.

When a destination card is formatted automatically, the same number of locations
are reserved on it as there are on the source card. In other words, you can copy
the contents of a 32-Kbyte source card onto a 128-Kbyte destination card for
instance, But for STABILOCK 4015 this destination card then only has capacity
of 32 Kbytes, and the remainder is unused. The lost capacity is not restored until
you format the card again with (ForRMAT). So it is best if the storage capacity of
the source and destination cards is always the same. if you try to use a destination
card that does not have enough storage capacity, the copying routine terminates
with the error message DESTINATION CARD TOO SMALL,

Aclittle bit.at a time

.Fortechnical reasons, only 16 Kbytes.of main

memory canbe used as interim'storage, so the
contents of a'memory card haveto:be copied
in-several blocks of 16 Kbytes. First a block is
loaded from the source card into interim
storage. Then yvou insert the destination card
and the buffered block is copied onto it. The
procedure then -starts again, ie you load the
second:block of 16:Kbytes fromthe source card
into interim storage. This means that the
source and destination cards have to be in-
serted twice to copy a card of 32 Kbytes, and
eight times fora card of 128 Kbytes. Accessing
interim storage takes about 2 s, which expiains
the brief pauses during copying for each
Memory access,
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{source card).into:siot.

Push memory:card te he copied &

Y

Strike softkey. 1

Y

No

AUTORUN:program inmain

Copying routine is
aborted. You can
save ililes that are
not to be overwrit-
Yeos ten and restart
copying process.

{ memary?

Copying starts, Message IN-
SERT DESTINATION CARD
telis you to:put destination card
in slot. Strlke any softkey to

confirm,

1

YES

In softkey line you are-asked
whether program may he
overwritten (OVERWRITE
AUTORUN 7). Answer with

(¥z8) or (20).

Files already on destination|

card?

Yes

v ¥

Copying Is contlnusd. Mes-
sage INSERT SOURCE CARD
telis you to put source card in
slot. Strike-any softkey to'con-

YES

firm.

In softkey line you are asked
whether fifes may be over-
written (OVERWRITE 7). An-

swer with or (NO).

Depending on storage capacity
of source card, you ate re-
quested up to six more times to
alternately insert source card
and destination card in'slot.

T

Copying Is completad when
you are.no longer requested to
insert cards.
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Software Write Protection

sets a software write protection for any files on a memory card (not
for system programs because these are protected already}. Files protectad inthis
way cannot be overwritten, renamed or deleted until the write protection has been
reset.

The software write protection is useful if the write-protect switch of a card has not
been set because a file still has to be worked on, for example, or some of the
reserved locations are still vacant.

AUTORUN prograrms in main memory cannot be guarded with {PROTECT).
FORMAT ) ignores the software write protection and deletes files protected in this
way.

Setting write protection

ORI .. RUT . . "
'_15 ORY h _________ Position cUrsor bar in directory.of
Memory Card 64 Kh o memory card on file to be pro-
RE TEST .SET P .SET tected.
F4 . SET -SET
Fz -SET
F3 «»SET AUT ORUM -AUT P %
«SET
. . SET
+SET .
-SET Strike (PROTECT ) softkey.
Flg. 8,11 Here the directory ot the me- i
mory card shows two write-protected fiies, In tile name "P" Is entered after
racognizable by the latter "P* toilowing the extension. This shows that file:is
extension. protected.
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Resetting write protection

YES

‘Positien cursar bar In directory of
memary ¢ard an file whosa write
protection is ta be reset.

I

 Sttlke (PROTECT) sotkey.

i

As safeguard you are asked In
-softkey linewhether writg protec-
tion reaily is to be reset (ARE
YOU SURE 7). Answer with.

(YES) or (}O).

Entry: "P" diter extension of file'
name I§ deleted. This shows'that
fila Is no'longer protected,
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Assigning File Names

The assignment of a file name is not an independent cperation but part of the
storing of setups, masks and AUTORUN programs. But the process is basically
the same in all cases, so it is explained in detail here and just mentioned as part
ofthe storage operation inthe later sections "Saving setups" and "Saving masks".
This also applies to the special case of altering an existing file name (section
"Renaming Files"}.

-To enter requirad-letter,strike.softkay showing.ap~
propnate letter:group: Fiversoftkeys then:show five: ey
fettersof selected group. Exception: enter, |etter "F"
-on:numeric: block (decsmal pomt)

%\%s
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Tips on assigning file names

QFF

Aborts the entry of a file name at any time.

Deletes all letters to the right of the flashing cursor when you are
overwriting or renaming an existent file name.

STABILOCK 4015 will give the current file a standard name at the
press of a key. Prepare for this so that the softkeys show the letter
groups through (wx¥z). Do not press a softkey but
instead (ENTER ). This assigns the following standard names ac-
cording to the type offile:

Fx.SET for setups {x = hex character 0 to C}
HARDCOPY.PIC for masks

AUTORUN , AUT for AUTORUN programs (see Chapter 9)
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Renaming Files

You can use to rename files. Only the name of afile is changed, the
contents remain the same. You cannot rename system programs.

-Softkevs -shigw- letters: of ‘alptiabe

((BBEDE) through (TRTE)

Ehter required file,.-.nama;‘(s‘ea‘sectibn; "Assigning -File:
Names!): : o
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Deleting Files

deletes specific files on a memory card or in the rmain memory of the
Communication Monitor. Exception: system programs canonly be deleted inmain
memory, nct on a memory card. If you want to delete all the files on a memory
card, does it faster.

In MEMQORY mask markfile to be
-deleted with.cursor bar.

¥

Strike softkey.

B

In softkey'line you are-asked ARE YOU SURE ?..
Answerwith (XS of (N0). delates marked
file, preserves it.

If the deleted file is a program or a mask, its name is removed entirely from the
directory. Deletion of a setup leaves only the extension . sSET for the reserved and
now again vacant storage location (Fig. 8.12 and 8.13).

MERORY MEMORY
e e S B T ————
RXTEST -SET 86T .SET SET
F1 ~SET .SET F1i JSET SET
Fz -SET SCOPE .PIC F2 .SET '
F3 -SET AUT ORUN LAUT F3 JSET AUTORUN AUT
» SET. ' JSET
. S5ET .SET
-~SET LJSET
~BET JSET
B N .5ET
Flg. B.12: MEMORY mask before deleting Flg. 8.13: MEMORY mask after deleting
files TEST.AUT, RATEST.SET and files. The extension .SET remains from
SCOPE.PIC the setup.
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Saving and Loading Setups

Setups are user-defined settings of STABILOCK 4015 that are necessary, for
instance, to prepare for a cerlain test application. Setups comprise a complete
operating status, from the called-up mask through menu settings to the connec-
tion of sockets. When you recall a setup, the Communication Moniter adopts
exactly the same operating status as when the setup was saved (see Chapter 2,
"STORE/RECALL Function®).

If the nine internal storage locations are not enough for saving your setups, you
can store any number of exira ches on memory cards (see section "Reserved
memory locations").

After a firmware update (see Appendix D) the existing setups may no longer be

used (because ofincompatibility). So it is advisable to documentimportant setups.
Then you can reset and restore them after an update.

Loading setups

Pushmemory ca
imask and mark

Strike (RECALL) §§ﬁkgg.

Communication Monktor adopls same opera-

ting status as when setup was saved,
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Saving setups

‘Posatlon -oursor - bar on- SEI' f" eld and start_

‘saving with (BTORE ) m
No [ Yes

:Softkeys show. ietter

((RBCDE) through (VWX¥Z) m)

habet in. groups

i’

Enter requnred ,ﬁie name: (see sect” )

Names")

entry of file.name with (ENTER },

Setupis saved.on'memory card.as soon asyou.confirm
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Saving and Loading Masks

Saving a mask is useful if you want te print it out but no printer is connected to
the Communication Monitor for the moment. The particular mask, showing a
non-reproducible oscilloscope curve for instance, is saved on a memory card.
Once a printer becomes available, you can reload the saved mask from the
memory card and print it out as often as required (Fig. 8.14).

If you try to save a mask on a fully occupied memory card, you will see the error
message CARD FULL. If no other card is available, you can overwrite another
mask on the card (file with the extension . 2IC).

Tip: A mask can overwrite other masks on a memery card but not AUTORUN
prograrns. If a card is filled with AUTORUN programs, you do not have to lose
one of the programs to save a mask on it. For AUTORUN programs you still have
the main memory of STABILOCK 4015 available. f you lcad one of the
AUTORUN programs into main memery (see Chapter 8), you can delete the
original file from the card and use the free capacity for a mask. Later of course,
when you have deleted the mask file, do not forget to save the AUTORUN
program on the card again,

Fig. B.14: This oscilloscope curve was not

Fredu D ‘ printed out directly but saved on a memory
 Offmet card, loaded again later and then printed.
Gen 8.0508 kHz 100 aV¥
- ExtslkHz ¢1.0008 KHa> OFF
_Data. . 1.¢90@ :KHT OFF
i 8 KHz div
AN 1 1508 pssdiv

: ‘\\r\h I il
g !

} g o
‘reen recalled: from card

RECALLJAUTORUNBRENAMERD IR 58

BSTORE. §




Saving masks

MEMORY mas

Push memory card into-slet-and. call up

Kk

t

fF’:OSft‘io'"n cUréqr’*ba’r on’iyacaht storage
Tocationor'on PIC file that may be over- %
written, Then'strike (STORE’) softkey.

Y

Yas

vacani?

s marked storage lccation

No

In softkey line you are -asked
what file (type). is 'tc be*saved
{STORE WHAT ?). Answer
with (SCREEN). |

YES

t

Enter file name {see section
“Assighing File Names"). Con-
firm entry with and-
display will showWILL STORE:
‘NEXT PICTURE.

1

Call up-mask to be saved.-Set
operafing status so that:mésk;
shows required:picture {eg test’
resuits).

Saving routine
is aborted.

In" softkey line you are-asked
with OVERWRITE ? whether
marked:file:may :be‘gverwrit
ten. Answer with- (¥ES) or

{PRINT ] saves mask on

memory card,

1

Message Screen was
gtored on CARDI confirms
that-mask was saved. Strike
(QUIT) to resume use of
Communication Monitor.




Loading masks .

“Push-::;r?}::gamory-'t:ard into slct and cail
Up MEMORY rmask.

{

F!os'i_tiq':h cursor- bar on reguired PIC,

filg.

starts loading, which
fakes-about 3 s and is accompanied
by message LOADING PICTURE

FROM CARD.

confirmation.

As‘soon as completemask loaded is|
visible-on display, message Screen.
recalled from card appearsas

1

[ In'softkey line you-are asked whethar

'THIS PICTURE ?). Answer with

(¥ES) 0r (3O).

you want to print-outimask (PRINT

YES

MEMORY mask réappears on dis-
‘play. - .

‘Mask is printed out {printer choice
and setting: -Chapter 4, PRINT.
menu). Thén MEMORY mask re-
appears on display.




Loading System Program

A system program saved on a memory card can be loaded into the main memory
of STABILOCK 4015, executed (see Chapter 10) and then deleted from main
memory. The following are not possible however: copying/formatting the memory
card, renaming, deleting the system program on the memory card, saving the
system program on another memory card.

A total reset (see Chapter 1) deletes the system program in main memory. But it
is not deleted when you power the Communication Moenitor off or if there is a
power outage.

Push memory card containing re-
quired system program into-slot and’
call up. MEMORY mask.

1

Pesition cursor-bar on name:of sys-
tem pregram (entry with ., sys-extsn-

sion) and:strike” (RECALL ). softkey.

ST ORE. MRECALL EAUTORUNIRENAMERD IR %)

Flg. 8.16: MEMORY mask after lcading *
system program. Once a system pragram
is loaded in main memory, its directory
shows the program name.

System program is loaded intoimaln;
memory. Once loading is:completéd,
directory of main memory shows
name of system program.

B

Call up one of basic masks andstrike;
softkey, It this does.not.
‘produte. system program, Gall up:
'SYSTEM menu with [MEND.). and:
select bottom ‘menu item (system
program)y.




Saving and Loading AUTORUN Programs

The MEMORY mask is also the starting point for saving AUTORUN programs on
amemory card and loading them to main memory from a memory card. But these
two subjects fit better in Chapter 8 (AUTORUN) and are dealt with there in the
sections "Saving Programs" and "Loading Programs".




AUTORUN







Introduction

Rationalized testing with AUTORUN programs

AUTORUN programs turn STABILOCK
4015 into a fully automaticradiotest set | 10 SETTX .
for justabout any task. Controlled byan |20 MoDULatien

AUTORUN program the set will ex- 30 TOR I=100 mv TO. 1000 mV‘S‘;"E‘_E'-'Z'D o
ecute a series of tests without any 40 XY 1 705, "CONTINUE" , GOTO /80
human intervention, forexample, and at 50 GENAL #I '

the same time produce a report with 60 IF MVOLT > 220 t¥ GOTO 100
evaluaiion of the measured resuits. itis 70 KEY RUN

also possible for an AUTORUN pro- 80 NEXT I

gram to stop what it is doing and show 90 END
you entry or adjustment instructions on ‘
the display of STABILOCK 4015. Once  Fig, 9.1: Listing of AUTORUN program.
you have responded to these, the pro-  BASIC commands make sure your pro-
gram will continue with the new entries  gram runs In the requited sequence, IEEE
or adjustments. commands take care of setting up the
equipment and rstrisving the measured
AUTORUN programs can automatical-  results.
ly reproduce virtually all manual func-
tions of STABILOCK 4015, from connecting the RF sockets through selecting
menu items to calling up a special test routine.

AUTORUN programs are a particular advantage if you want to take care of
extensive tests - that keep occurring - in a speedy and thorough fashion. Typical
examples of these are automatic acceptance tests after repairs orregular routine
checks as part of maintenance.

Requirements
1x STABILOCK 4015

1 x Keyboard (recommended accessory) Ordering code: 248 182
or AUTORUN Editor ARE (software option) Ordering code; 897 100
1 x Interface "Centronics/RS-232/Keyhoard" Ordering code: 236 012
or Interface "|EEE-488/RS-232/Keyboard" Ordering code: 236 013

AUTORUN programs are narmally entered into the main memory of STABILOCK
4015 with the keyboard (ASCIl). One of the two interfaces is necessary for
connecting the keyboard.




If you often have to write extensive programs, you are better off with AUTORUN
Editor ARE instead of the keyboard. ARE is a powerful, menu-prompted editor
for program development on [BM-compatible PCs. By way of an |EEE interface
card of the type PC Il A (National Instruments} the PC transfers an AUTORUN
program to STABILOCK 4015 for execution. For this the test set must be fitted
with interface 236 013. Here are some of the features of ARE:

* The block function; this shifts, copies, prints and steres any paris of the
program.

@ An expandable library holds program modules that are frequently required.

¢ ARE manages line numbers automatically, even for goto statements.

* AUTORUN programs can alsc be copied from STABILOCK 4015 tothe PC on
the IEEE interface. This permits convenient revising of existing AUTORUN
programs.

AUTORUN = BASIC + {EEE

AUTORUN programs use two different kinds of commands, which will be looked
at more closely later on in the sections "BASIC Commands" and "IEEE Com-
mands":

BASIC commands BASIC commands (BASIC: Beginner's Allpurpose Sym-
bolic Instruction Code) provide for the required program
sequence. They also enable the further processing of
measured resuits, the entry of numeric vaiues and charac-
ter strings (texts) and the formatted output of reports on a
printer (for printer connection, see Chapter 4, FRINT
menu).

IEEE commands |EEE commands are used for setting STABILOCK 4015
and for retrieving measured results. The effect of these
commands ¢an be grasped intuitively. For example, the
[EEE ¢commands for calling up the basic TX mask and
retrieving the measured RMS value are simply SETTX and
MVOLT.
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AUTORUN Mask

The AUTORUN mask is the basic starting point for all AUTORUN functions:

s Write program
+ Edit program
e Execute program

Calling up AUTORUN mask

Preparation

= Call up the MEMORY mask with and check

that it shows the softkey (if not, switch 1o the
next softkey level of the MEMORY mask with (IR >5)

(Flg. 9.2)).

= Check whetherthe main memory (RAM) of STABILOCK 4015
already contains an AUTORUN program. If so, the
MEMORY mask will indicate the name of the program
(with AUT label} in the directory of main memory.

Callup Case 1: RAM contains an AUTORUN program.
Striking the softkey calls up the AUTORUN
mask (Fig. 2.3). The name of the program appears in the
mask header. You can now edit the program or start it with
RUN).
MEMORY [ Directory.ofRAM |- L1sr pene
Hemory Card 10 REM"DEMO LISTING

Directory of memory card

RRERASE: RFORMAT RROTECT HCORY: JIDIR: %>

20 PRINT “WELCOME to AUTQRUN
30 SETRX

40 A=MYOLT

50 IF A(Ze m¥Y THEN END
€0 PRINT "LEVEL =~ “:A
T 60TO 4@

[: RUN - HELP :V] :

Fig. 9.2: This is what the MEMORY mask
looks like when thers is no memory card in
the slot and main memory is entirely
empty. 1akes you to the next

softkey level.

Flg. 8.3: The AUTORUMN mask shows a
listing of the current program as soon as
you call it up. Requirement: the program
(here DEMO) must first be filed in main
memory.




Catllup
{continued)

Return

Case 2: RAM contalns no AUTORUN program.

After you strike the softkey, STABILOCK 4015
does not show the AUTORUN mask but waits for the entry
of a program name (see box}. Reason: STABILOCK 4015
assumes that a new program is to be written. This requires
entry of the program name in advance. Immediately after
confirmation of the entry, the display shows the AUTORUN
mask (Flg. 9.4). Now you can start writing the new program.

Flg. 9.4: The
AUTORUN mask
immediately after
callup {cese 2). The
declared program
name is AF TEST.

:--u-.xsr SPRINT RN HELR

(Tx), or calls up the basic mask.
takes you back to the MEMORY mask. In all cases the

lcaded AUTORUN program is kept in main memory.

Sofikey:(EHNoOP)

: ‘\the chosen group.

ke the/[ENTER |

by.one posmon ‘:‘




= Once the display shows the AUTORUN mask, the kKeys of STABILOCK 4015 are
disabled. Exceplions: all softkeys, keys for returning plus the keys [BRINT ),
(HELP | and (RESET ).

The AUTORUN mask is divided upinto three areas, each of which has a precisely
defined purpose (Fig. 9.5).

Display field

The display field of the AUTORUN mask constantly shows the listing during the
entry of a program. During the execution of a program the PRINT commands
produce the outpui of values ortext inthe display field (output to a printeris extra).

The display field comprises ten lines of 35 characters each. If a program listing
has more than ten lines for exampie, the listing Is automatically "scrolled": sach
new program line shifts the topmost line out of the display field.

Editing line

Below the display field is the editing line (Flg. 9.6). This is for entering new
program lines and socalled direct commands (BASIC commands without a line
number that are executed as soon as they are entered: eg PRINT “TEST"). For
the subsequent editing of program lines that already exist in the e diting line there
are editing functions (see section "Editing programs”). The momentary write
position is marked by a flashing cursor {after you call up the AUTORUN mask the
cursor does not become visible until you first strike a key). The editing line makes
up two lines on the display and, including the line number, holds maximally 68
characters; this is also the maximum length of a program line.

AF TEST RUTORUN

226 REM Tezt Channel 489

22% 5=75.275 HMHz

239 FREGUENZ &S

235 PAUSE “Channe)] 400 Test"
24¢ REM

245 REM Modulation Semsitivity
250 REM

255 GENRL 5 oV

266 RDOUT (MDEMOD,A,B1

Dispiay fiald {tan lines)

265 PRIHT "Mod-Senxs. (5 maV¥) = “,A
EDIT 255
N 5 mV¥
: Editing ine {twa lines) 3% GH =
i Status kne {one. kns) [ ) )
I [ LTS - RuN- RUEE P VRNCLR R

Flg. 9.5: The AUTORUN mask is spl:t into Flg. 9.6: Here the ready program line 255
three arsas. All of these are relevant when was fetched back into the editing line with
you are developing & program. During the the EDIT command. Program lines can
execution of a program the edmng line is only be modified thers.

of no significance.




Entries inthe editing line are only possible with the keyboard. Each entry {program
line, direct command) must be terminated by pressing the key onthe
keyboard. This transfers the current contents of the editing line to the display field.
At the same time the editing line is prepared for the next entry.

Status line

The status line (directly above the softkeys) is reserved exclusively for error
messages. Thus, for example, an attempt to executa the wreng direct command
PRONT "Test" willimmediately produce an error message.




Softkeys of AUTORUN mask

B

RUN

Produces a complete list of the AUTORUN program cur-
rently inmain memory (always starting with the first program
ling). If the listing is of more than ten lines, it will automati-
cally be scrolled until the last program line appears in the
display field. During this listing the softkey takes on
the function (stops the scrolling of the listing).
Listing of a specific section of a program is possible with the
LIST editing comimand (ses section "Editing commands").
Lines subsequently inserted in a program do not appear at
the right place in the listing until after (ZIsT).

This offers the choice of whether or not a printer is to log all
entries during editing (printer interfacing; Chapter 4, PRINT
menu). Repeated striking of the softkey activates/deacti-
vates this function, accompanied by acknowledgement
messages:

Edit mode Printing On

Edit mode Printing Off

is only effective when you are editing programs;
PRINT commands in programs are not affected by this
function.

This starts the AUTORUN program currently in main
memory. terminates program execution (press the
key until termination).

As long as this softkey is pressed, the display will show the
mask that was visible immediately before calling up the
MEMORY mask (also applies to masks with opened
menus). All entry fields of this mask have "identification
numbers” assigned to them. You need these to enter
new values in the entry fields with the IEEE command
WRTVAriable.

also gives you important information when you
want to make entries in menu windows with [EEE com-
mands (more about this in the YIEEE Commands® section).

As long as this softkey is pressed, the display will show the
mask that was visible immediately before calling up the
MEMORY mask. All display fieids of this mask have "iden-
tification numbers” assigned to them. You need these to
guery the contents of the display fields with the IEEE
command RESULt (measured results).

Identification numbers: see Quick Reference in Appendix F
{Chapter 12).




Editing Programs

You need the keyboard or the AUTORUN editor ARE for editing programs (see
under "Requirements"). The AUTORUN editor comes with its own cperating
instructions, So here we will concentrate on editing with the keyboard.

The keyboard has keys for editing program lines when they are in the editing line.
There are also editing commands that affect defined sections of a program {eg
deleting whole program blocks or renumeration}.

Editing keys

There are keys on the keyboard for six editing functions {Fig. 9.7). The second
occupancy of the keys (upper symbol) s valid if you hold one of the two SHIFT
keys [t ] depressed and then press the particular editing key.

- Moves the cursor one —>| Repeated callup of this function
character to the Isft, rnoves the cursor alternatsly to the
end and the beginning of the line.

— Moves the cursor one character to
/ the right.

\ DEL—| Delstes from the position of the
cursor up o the end of the lins.
I~ DEL Deletes tha character to the left of the
CUrsor.

™ RCL Fatches the entry last confirmed
back into the editing line.
RET Confirms the entry.

Flg. 8.7: For editing the momentary program line the keyboard offars six editing functions,
partly accessed through SHIFT,




Editing commands

The editing commands must be entered letter by letter as direct commands from
the keyboard and confirmed with (REL/RET ). Instead of the full name of the
command you may also just enter the first three letters (eg DEL instead of
DELETE).

AUTO Automatically issues line numbers.

AU'T.O-- %,y ix = first line number, v = Increment ‘

If you do not enter parameters x and vy, they both default to 10. I
an automatically issued line number is the same as one that
already exists, the new program line will replace the previous one.
The AUTO function is disabled if you do not enter a program line
after a line number but immediately strike [REL/RET).

Example: AUTO 100,5

After entry of the command, the line number 100 is in the editing
{ine and you can start entering the program line, As soon as this is
terminated with (RCL/RET ), the next [ine number (105) appears in
the editing line.

DELETE Permits deletion of specific program lines or whole program blocks.

DELETE-x |Delstes the program line with line number x,

DELETE x, |Delotes all program lines from line number x onwards,

DELETE x,y |Deletes all pregram lines from line number x through y.

DELETE ,y |Deletes all program lines up to line numkeer y.

As an alternative to the DELETE x command, a program line will
also be deleted if you press the key immediately after
entering the particular line number.

EDIT Fetches a completed program line back into the editing line.

EDIT % Ix = number of program line 1o be edited. |

The program line can be altered in any way and confirmation with
will then put it straight back into the program. But: the
altered program line does nct appear in the listing until you listthe

program again with (TIsT).
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LIST

RENUM

RUN

Offers the function of the softkey of the same name in the
AUTORUN mask plus the possibility of listing specific program
blocks.

LIST || Lists complete program.

LIST % - |Lists program line x.

LIST X, Lists program from ling X to end.

LIST %,y |Lists program from line x through v.

LIST ,¥y Lists program from first line through line y.

When the LIST command is used, the softkey adopts the
function, ie so that you can terminate the listing.

Issues new line numbers for an entire program. This command is
particularly useful if a program block has to be inserted between
two program lines, but there are no longer encugh vacant line
numbers available. The destinations of GOTO and GOSUB com-
mands are corrected automatically.

RENUM Renumbers program with increment 10, 18t line number = 10.

‘RENUM x,y |Renumbers program with increment y. 1stline number = %,

Example: The following program is renumbered first with RENUM,
then with RENUM 30,20,

10 PRINT "RX-TEST"
15 SOFT SPECIAL
20 SOFT_SENS

25 GOTO 5

Qriginal numbering Numbering after Numbering afier
of program command RENUM | command RENUM 30,20
5 SETRX 10 SETRX 30 SETRX

20 PRINT "RX-TEST”
30 SOFT_SPECIAL
40 SOFT_SENS

50 GOTO 10

50 PRINT "RX-TEST"
70 SOFT SPECIAL
90 SOFT_SENS

110 GOTO 30

Staris the program, like the softkey of the same name, and also
permits starting the program onwards from a certain program line.

RUN Starts program from first program line.

RUN %

Staris program from line x.
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Writing Programs

An AUTORUN program is a logical series of commands that are executed in the
given sequence after the program is started. The short programs in the sections
"BASIC Commands" and "IEEE Commands' give a wealth of examples. We will
not be giving you a thorough course in programming here because, firstly, we do
not want the manual to become toc "heavy" and, secondly, there are a lot of good
books on this subiect on the market anyway.

Fundamentals

Program llnes

Program size

Syntax rules

© Permissible line numbers: 1 through 9999

< Maximum line length: 68 characters

> Each completed program line must be transfered from
the editing line into the display field of the AUTORUN
mask with the [RCL/RET | key of the keyboard.

© A program line may include several IEEE and BASIC
commands. As delimiters you need a colon after BASIC
commands and a semicolon after IEEE commands.
Exampier 10 SETTX;PRINT A:PRINT"DEMO":SETRX

20 LET A=MPOWEr:PRINT A

o Maximum 16 Kbytes (if this is not enough, you can load
"continuations" of a program from memory card with the
BASIC command CHAIN}.

= Afier line numbers you need not enter a space, although
you can for the sake of clarity.

=% A BASIC command must be followed by either a non-al-
phabetic character or (at least) one space (eg PRINT A
or PRINT "DEMO")}. This does notapply to the commands
CLS, END and TRACE.

> For commands you can use upper-case and lower-case
notation (&g PRINT=print, SETTX=settx).

o With variables no distinction is made between upper-
case and lower-case notation.

© BASIC commands and numeric values must not be
interrupted by spaces.

% When entering IEEE commands, you can use the short
form {first five letters), eg WRTVA instead of WRTVAria-
ble.

= When enfering BASIC commands, you can use the short
form {first three letters), eg PRI Ainstead of PRINT A.
Exception: The commands ONERROR GOTO and
ONERROR GOSUB must not be abbreviated.
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Direct commands < The BASIC commands BEEP, CLS, LET, PRINT and
TRACE can also be executed directly. Thus, for example,
you can enter PRINT A {without a line number) if you
wantto know the current contents of ihe variable A, IEEE
commands cannotbe executed directly.

Arithmetic = Only the four basic arithmaetic operations are permissible
‘ (g PRINT (3%4)/2-3+1).

Syntax check

The syntax check is handled by interpreters. In other words, after the start of the
program each line is interpreted one after the other and the appropriate action is
initiated. If the BASIC interpreter comes across a command in 2 program line that
it cannot interpret, this command is automatically assumed o be an IEEE
command and is handed over to the IEEE interpreter. If this cannot interpret the
command &ither, there must be a syntax error.

When a program line is transfered from the editing line to the display field, there
is nosyntax check. This is always made after the start of the program, A detected
syntax error causes the program to be aborted and leads to an error message
indicating the erroneous program line (exception: branch to an error routins,
triggered by the BASIC command ONERROR GOTO or ONERROR GOSUB).

Incorractly enterad direct commands or commands that are not admissible as
direct commands wili lead to the error message:
0201: FUNCTION ONLY WITH RUN.
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Variables and units

Permissible varlables

Permissible units

The 26 variables A through Z may be used in
AUTORUN programs for storing numeric values.

A variable may be assigned a numeric value or a
numeric value with one of the following units {see
example):

1 T m R P v Level
MHz [ % chm W \4 dBm
kHz ms rad mw my dBu
Hz Ks kHz LW Y dB
nw
10 A=5 Line 10 assigns the numeric value 5 to variable A.
20 B=5 MHZ A space between the numeric value and the units is
30 C=-15dBm permissible but not necessary {line 20). In the units

you can use upper-case¢ and lower-case letters
{line 30).

Variables in IEEE commands

If variables are used in IEEE commands, the variable must be preceded by a
double sharp #. The units of a numeric value can either be declared simul-
taneously with the variable or stated explicitly in the IEEE command (see
example). Missing or impermissible units (eg MODAF 2.5 mA) trigger an error

message.

10 SETRX

20 MODAF 2.5 kHZ
30 F=3.5 kHZ

40 MODAF #F

50 F=4.5

60 MODAF #F kHZ

First the program calls up the RX mask (line 10) and
sets AF genegrator GEN to 2.5 kHz with 1EEE com-
mand MODAF (line 20). Then GEN is set by a
variable assignment with units to 3.5 kHz ({line 30
and 40) and finally by a variable assignment without
units to 4.5 kHz (line 50 and 60).

9—-14
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String variables

Character strings may consist of a series of characters between inverted commas
{the string itself must contain no inverted commas). Examples of strings are
persons’ names, equipment designations, adjustment instructions or any mes-
sages. AUTORUN programs ¢an show these strings on the display, print them
out or check to see if they correspond to a reference string.

Permissible STABILOCK 4015 provides the twelve string varia-

string variables bles A$ through L$ for storing character strings (the
13th string variable M$ has a specialfunction). Each
string variable can hold strings of maximally 70
characters.

10 A$="TEST PROGRAM" The string TEST PROGRAM is first saved in string
20 PRINT AS variable A$ and then printed out.

Internally used string varlable M$

String variable M$ has a meaning of its own: each |IEEE command of the type
“test job" automatically files the measured resultin string variable M$. The original
contents of M$ are then irrevocably lost!

10 LET A=MVQLT The IEEE command MVOLT (query of RMS meter)
20 PRINT A passes the measured resuit to variable Ainline 10.
30 PRINT M3 The result is also autornatically contained in string

variable M$. So both outputs (lines 20 and 30) tead
to the same result!

String variables In IEEE commands

Just like with variabies, string variables in [IEEE commands must also be preceded
by a double sharp #.

10 A$="TEST " The |IEEE command DISP in line 20 produces dis-
20 DISP_#a$ play of the text TEST. Line 30 displays the text TEST
30 DISP_#ASPROGRAM  PROGRAM

g9-15



Splltting and jolning strings

Parts of a string variable can be isolated by stating the start and end position of
that part of the string which is to be isolated in brackets after the string variable.

AS "CHANNEL 142" The channel number 142 adopts positions 11
PRINT AS$(11,13) through 13 in string A$. Sothe PRINT command will
only output the channel number.

Anumber of string variables can be joined with the “+* operator. But the resulting
string must not be longer than 70 characters.

AS="Serial No. = "  The string variables A$ and B$ are joined to form
B$="6788954" string variable C$. The total string Serial No. =
C$=AS+BS 6788954 is output.

PRINT C$

§-16



Permissible operands

Many BASIC commands require the entry of socalled operands, different Kinds
being permissible:

‘Numeric-operands

Opsrangd Example

Numeric value without units 4,-25
Numerig vaile with units SMHz, 4V
Variable A to 'Z B
|IEEE command cf type "test job" MVOLT

" |BASIC command leading to numeric valus LEN, HEX

Str_in'glﬂ'op.e rands

String "TEST"
String variable Ab
BASIC command lpading to string . CHRS

Permissible operands of BASIC commands

In the explanation of the commands in the "BASIC Commands' secticn, only the
permissible type of operand is stated. You should then use cne cf the operands
listed above.

Joinlng operands
Numeric cperands may be joined with the following operators:

Addition (also vaiid for joining string operands)
Subtraction

Muiltiplication

Division

31+

All cperators have the same priority. A superordinate priority is only possible with
bracketed expressions.

Examples:

1+2%3+4=13 (1+2)%(3+4)=21 2V+3V=53V MVOLT+2mV=eg12mV
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If nureric operands show units, there are special rules for joining them:

e QOperands with different units must not be jeined (error message: DIMENSION.
Eg MHz and mV ?).

s Opsrands with and without units may be joined. The result always takes the
units of the operand to the right of the operator. If this operand has no units,
the result will not have any units sither.

10 A=5 Here an operand without units (A) and an operand
20 B=10 kHz with units (B) are joined by the oparator "+". Line 30
30 PRINT A+B produces as the result 15.0000 kHz, but line 40
40 PRINT B+A enly 15 (different number of places: see BASIC

command "PRINT".

g—-18
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When memory gets scarce

The main memory of STABILOCK 4015 offers maximally 16 Kbytes for
AUTORUN programs. Longer programs are only possible by joining subroutines
with tha BASIC command CHAIN. Sometimes, however, a program will only be
a few bytes too long. [n such cases it is better to take another close look at the
listing and try to relieve it of "ballast”. Basically you can say that each charactar
takes up one byte. There are the following ways of cutting down on program:

1,

Use the short forms of the commands ail the way through {for BASIC
commands oniy the first three letters, for JEEE commands only the first five
lettars).

Shorten comments in REM lines.

Fit several commandsinte onse program line {savesline numbers and control
characters CR+LF).

Delete spaces in PRINT commands that are only inserted to make the
expression ook "pretty" (formatling). Eight of these spaces can be replaced
by the separator "," without any loss of clarity (saves seven bytes). Example:
PRINT, "POWER" instead of PRINT" POWER"

Delete spaces that are only inserted for the clarity of the listing. These also
include spaces between a line number and the first command of the program
line.
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Executing Programs

Start

Execution

End

Abort

Reset

AUTORUN programs are started with the softkey or
with the command RUN x {x = line number). Communica-
tion monitor will then begin to execute the program line by
line,

All setting instructions of an AUTORUN program can be
followed on the display. If the basic RX mask is callad up
with |IEEE command SETRX for example, this really will
show the RX mask on the display.

As long as an AUTORUN pregram is running, the display
will show the script AUTORUN in the top left corner, This
enables a clear distinction between operating states set by
the program and those set manually,

During program executionall keys of STABILOCK 4015 are
normally disabled (sxceptions: (RESET ) ana (oFr |). Com-
mands like KEY and PAUSE will enable the softkeys how-
ever; the INPUT command permits extra entries on the
numeric keypad. '

As socn as a program is ended, the display shows the
AUTORUN mask. Otherwise the test set retains its last
operating state. The display field shows the results of the
PRINT commands executed by the program (if a program
has a lot of PRINT commands, printed reports are prefera-
ble because the display field with its ten lines can only show
the last PRINT outputs}.

interrupts exacution of the program (keep the kay
pressed until {he program aborts).

eliminates a blockade of the intetnal data pro-
cessing, but without deleting the program. The AUTORUN
mask must then be called up again. A total reset (see
Chapter 1) clears the program in main memory.




Saving Programs

The RAM of STABILOCK 4015 can only hold a single AUTORUN program. This
program is overwritten when you enter a new program or another AUTORUN
program is loaded from a memory card. So AUTORUN programs should always
be saved on memory cards. The procedure for this is as follows:

‘Insert thig* memory card Iretherslot

(front panal) ‘

§§Calt ‘up-the MEMOHY mask: w;tn'
{he THEMORY | Key:

1

Blank field |1-0cate -any ‘blank fleld In the| AUTORUN fie
located directory-at the mem rdawith: located
the-cursor bar, or a ‘

Ariswarthe quéétioniS‘rORE WHAT 7 :
S —— key. (n:s) overwntes the'galect
‘by'striking the (AUTORUN) softkey. ‘AJTORUN flle:on:the memory card,

(T stops the:saving ‘operation.

%

from the dispiay.




Loading Programs

Insertthe memory.card-in.the slot
{front:panel).

B \ RY mask wuth
the m (MEMORY ) key.

T

Placg: the cursor ‘bar on the re—
quired AUTORUN ftile in the
directory of the memory-card.

Start the lodding operation with:

RECALL),

‘Doss maln msmory already.:
clude an AUTOHUN program? o

YES

" thie OVERWRITE ? ques-
h or
'overwrltes the AUTORUN program The AUTORUN program is loaded:

in. memory with the new pro- Immediately without querles..
o) 'stopstheloading opsra-

1

‘Theioading operaticns finished as:soon asthe;
‘message INFO: LOADING PROGRAM i sap-
‘pedrs from-the display .and the name &f the
loadsd program appearsinthe dlrectory otmaln
‘memory. After calling up the AUTORUN mask
you can start or edit-the program.




Deleting Program in RAM

CaII up'the MEMORY .mask with

the’(MENORY ) Key. -

{

Place the cursor bar on the
AUTORUN flile displayed In the

directory of main memory.

Start:the -deleting operation with

(ERRSE).

¥

‘Angwer the guestion ARE ¥YOU
‘SURE ? with (YES) or with-{%G).
m (YES) deletesthe AUTORUN pro-
gram in main memary, () stops
the deleting operation.




BASIC Commands

. Corrimand. Purpose
‘BEEF Generate alarm tone

CHAIN Joln two ormore AUTORUN programs
GHES | Convert numeric code into ASCII characters
CLS Clear display contents
END Terminate program execution
FOR-NEXT Exscute program sectlon several times
GosuB Call up subroutine

GOTO Skip program section

HEX Convert hexadecimal to decimal
[IF-INLIMET ‘| Relation-dependent program branch
1F‘OUTLIMiT' | Relation-dependent program branch
.IF‘-’TH’EN; " | Relation-dependent program branch
INPUT Reguest user input
KEY Softkey-dependent program branch
LEN Dstermine length ot string

l;'E"l';" B Variable assignment

ONERROR GOTO  |Program branch upon error message
ONERROR GOSUB |Program branch upon error message
-PAUSE}_ Interrupt program until user responds
PRINT Qutput texts and values {on display and printer)
ROOUT Transfer measured value 1o variable
REMARK Insert remarks in programs

 VSETUR: Load setup from memory card

TRACE Troubleshooting in programs

VAL Convert string to numeric valus

VALS Caonvart numeric value to string

WAIT Interrupt program for defined period

Brief descriptlon of BASIC commands




BEEP

Purpose
Syntax
Effect

Example

Generate alarm tone.
BEEP

Each BEEP command generates an alarmtone {f = 2.8 kHz) lasting
250 ms,

10 BEEP: BEEP: BEEP

20 WAIT 1000

30 BEEP: PAUSE "ADJUST SIGNAL"
40 INPUT 2

50 IF A>20 THEN BEEP

Line 10 triggers the beep three times. Then the program waits 1 3
{line 20) before, accompanied by a further beep, reading out the
message ADJUST SIGNAL on the display {line 30). In line 40 the
program requests the user to enter a numeric value; if the entered
value is greater than 20, the entry is acknowledged with a beep
{line 80).




CHAIN

Purpose

Syntax

Effect

Example

Join two or more AUTCRUN programs. If the capacity of main
memory {16 Kbytes) is too small for a program for instance, the
program ¢an be split up into subroutines of 16 Kbytes each. At the
end of one subroutine CHAIN calls up the following one.

CHAIN [file name}

or

CHAIN # [string variable]

[file neme] Name of AUTCRUN program stored onh memory
card

[stringvariable] eg A$, where A$ must include name of AUTCRUN
. pregram stored oh memory card

CHAIN stops further program execution, loads the specified
AUTORUN program from the memory card in the slot and starts
this program. The new program clears the original one in main
memory!

CHAIN resets the count variable of FOR...NEXT ioops to the initial
value, The contents of all other variables are preserved, however,
and can continue o be used by the new program. If the CHAIN
command is in a subroutine (GOSUB), there is no return to the
main program.

10 INPUT"DATE = 2" ,AS$

20 INPUT"UNIT TYPE = ?",BS

30 INP"CHOOSE PROGRAM: 1=RX TEST 2=TX TEST",A
40 IF A>2 GOTO 30

50 C$="TX TEST"

60 IF A=1 THEN C$="RX TEST"

70 CHAIN #C$

80 PRINT"NO COMMAND AFTER CHAIN"

This program (start menu) first requests the user to enter the date
{line 10) and the type of equipment {line 20). The entered replies
are saved in two string variables (A$ and BS$). Line 30 offers the
user a choice between receiver and transmitter tests. Depending
on the entry (variable A), the string variable C$ in line 50 or 80 is
assigned the name of the appropriate AUTORUN program, ie RX
TEST or TX TEST (without the .AUT extension). Both programs
must {in this example} be on the memory card presently in the slot.
The CHAIN command (line 70) loads the required program and
starts it automatically. The start menu in main memory is cieared
$0 that line 80 of the start menu can no longer be executed,




The newly loaded AUTORUN program can evaluate the contents

of the adopted string variable (A3, B$) and printthem out in the test
report for example.




CHRS

Purpose
Syntax

Effect

Example

Output of control characters to printer.
CHRS ([list])

ilst] Anumber (nota variabls) or several numbers sepe-
- rated by commas between O and 255 (ASCII

| numarle codes)

CHRS$ permits, in particular, the output of control characters that
cannot be generated directly with the keyboard (characters with
the ASCH numeric codes 0 to 32). If characters with the numeric
codes 33 to 127 are output, the display field shows the correspond-
ing ASCIl characters (standard ASCIi characters with a few excep-
tions). This output on the display is of no significance however.

Normally the CHR$ command is also responsible for showing
special characters on the display. In STABILOCK 4015 this is
unnecessary because all special characters (egq Q) can be
generated directly with the keyboard (see box).

10 PRINT CHR$(27,38,107,49,83)
20 PRINT "HEADLINE"
30 PRINT CHR$(27,38,107,48,83)

The program outputs with the CHR$ command socalled escape
sequences for the HP-2225 printer {accessory). Line 10 doubles
the print width, so line 20 prints the word HEA DL I N E with
double width. Line 30 switches back to normal print width. You can
find out more about escape sequences in the printer manual,

Specilalcharacters

release agam Then strike key shown.it able

To-enter special characters, first strike (FNC/ESC) m key and

Koy =.r'nm,t u i p | | d e
| Specialcharaster | w | & T A CE P




CLS

Purpose

Syntax
Effect

Example

Clear display contents, eg to free the display field for new text after
gseveral PRINT commands.

CLS

CLS only clears the contents of the display field; the command has
no effect on the program itself.

10 PRINT "1. LINE"

20 PRINT "2. LINE": WAIT 1000
30 CLs

40 PRINT "3. LINE"

The program showsthetexts 1. LINEand 2. LINE for1sinthe
display field. Then the contents of the display are cleared and only
thetext 3. LINEis shown.




END

Purpose
Syntax

Effect

Example

Terminate program execution.
END

END commands can appear anywhere in the program. Thus
AUTORUN programs can easily be tested section by section by
inserting the command {tertporarily) where the next section of a
program begins. END always returns to the AUTORUN mask.

1¢ SETTX

20 PRINT "COMMAND before END"
30 WAIT 1000

40 END

50 PRINT "COMMAND after END"

The program first calls up the basic TX mask (line 10). Then line
20 enters a text in the display field of the AUTORUN mask. This
text is not visibie at first however, because the display still shows
the basic TX mask for 1 s {line 30). Line 40 terminates the program
and returns to the AUTORUN mask, which now shows the text
COMMAND before END. Line 50is no longer executed.
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FOR...NEXT

Purpose

Syntax

Effect

Execute certain program section several tlmes the number of
repeats being defined.

FQR [VAR]=[EXP1] TO [EXP2] STEP [EXP3]
|‘3.|:ogram saction

NEXT [VAR]

IVAR] Count variable (A tc Z)

[EXP1] Start value (numeric operand)

:[EXPZ]. End value (numeric cperand)

STEP [EXP3] | Step width {numeric cperand) optional

Ifthe BASIC interpreter finds a FOR command, count variable VAR
is assigned the start vaiue EXP1 and then the following section of
the program is executed up to the NEXT command. The NEXT
command incremeants the value of the count variable by the value
of the defined step width (if sTEP [EXP3] is not stated, the step
width is automatically 1). Then the interpreter checks whether the
new value of the count variable is greater than the defined end
value EXP2.

= If 8o, the FOR...NEXT [oop is ended. The program is continued
with the command that follows the NEXT comm and. The count
variakle now has a value equivalent to the sum of the value last
assigned and the step width!

= If not, the section of the program in the FOR...NEXT loop is
executed again.

If the step width EXP3 is negative, this reduces the value of count
variable VAR. In this case the end value EXP2 must be smaller
than the start value EXP1.

if the capacity of main memory permits it, as many as 286
FOR...NEXT loops can be nested within one another. Each loop
must be given a differently worded count variable.

FOR...NEXT loops must not overlap. So a subordinate loop must
always be ended with NEXT before the superordinate loop may ke
ended.




Examples

10 FOR E=-4 TO 4

20 BEEP: PRINT K

30 NEXT K

40 PRINT "Actual Value for K = ";K

This FOR...NEXT loop is run through nine times; it shows all values
of count variable K (-4 to +4) in the display field. The PRINT
command in line 40, however, reads out the value of the count
variable, last incremented by +1 {step width), as 5.

10 FOR I=1kHz TO 3kHz STEP 0.5kHz
20 PRINT I
30 NEXT I

The operands of a loop may also include one of the permitted units.
The PRINT command adopts the units and here reads out the
values 1.0000 kHz 10 3.000 kH=z.

10 A=-5:B=5:C=2.5

20 FOR I=A TO B STEP C
30 PRINT I

40 NEXT I

The start and end value as well as the step width of the loap may
alse be defined with variables.

10 FOR K=1 TO 4

20 PRINT "FIRST LOOP K = ";K
30 FOR J=1 TO 3

40 PRINT "SECOND LOOER J = ":J
50 NEXT J ‘

60 NEXT K

Here one loop is nested in another. The inner loop {variable J) is
executed twelve times (4 x 3), the outer loop {variable K} four
times. What is important is that the inner loop always be ended
before the outer loop.




GOSUB...RETURN

Purpose
Syntax

Effect

Examples

Call up subroutine.

GOSUB [branch destination]

start of subroutine

RETURN

=-[branch::desﬁna§tign]‘. ‘ Actuglly existent line number,

When a main program finds a GOSUB command, program execu-
tion is continued in the line stated as the branch destination (start
of subroutine). When the subroutine reaches the RETURN com-
mand, there is a return to the main program. Program execution
continues there with the command following the GOSUB com-
mand.

Normally subroutines come at the end of a main program. When
the main program reaches this point, the first subroutine is ex-
ecuted unintentionally before the interpreter can abort with the error
message RETURN WITHOUT GOSUB.AnENDor GOTO command
before the first subroutine prevents this malfunction.

Subroutines may call up further subroutines. Depending on avail-
able memory, a maximum of 25 subroutine levels is pessible.
RDQUT commands and open FOR...NEXT loops, iethose net yet
completed, reduce thisfigure. Each subroutine must be terminatec
with RETURN.

10 PRINT "LINE 10"

20 GOSUB 50

30 PRINT "LINE 30"
40 END

50 PRINT "LINE 50"
60 RETURN

The main program (lines 10 through 40) calls up in line 20 a
subroutine {lines 50 and 60). Sc the PRINT command in line 50 is
executed before the PRINT command in line 30. Line 40 prevents
the subroutine from being executed again and causing an error
message.




10 PRINT "MAIN PROGRAM"

20 GOSUB 49

30 END

.40 PRINT "Subroutine 1"
50 GOSUB 70

60 RETURN

70 PRINT "Subroutine 2"
B0 RETURN

The main program (fines 10 through 30) calls up in line 20 a
subroutine (lines 40 through 60), which in turn calls up subroutine 2
(lines 70 to 80Q). Line 80 returns to line B0 and this returns to the
main program {line 30).




GOTO

Purpose
Syntax

Effoct

Examples

Program continuaticen from a defined line number.

GOTO [branch destination]

I{[brar_i‘ch destination)] 'IActually existent line number,

When the BASIC interpreter finds a GOTQO command, execution
of the program is continued in the line stated as the branch
destination.

GOTO in conjunction with the IF.. THEN command, for example,

. permits a program branch as a function of the value of ameasured

result.
GOTO should aiways be the last command in a line.

10 BEEP
20 GOTOC 10

Once it is started, this program is executed until you halt it with the
key.

10 FOR I=1 TC 10

20 PRINT I

30 IF I=5 THEN GOTO 50
40 NEXT I

50 PRINT "END"

The branch to program line 50 is not made until the count variable
| of the FOR...NEXT lcop becomes 5.




HEX

Purpose
Syntax

Efiect

Example

Convert hexadecimal to decimal.
HEX ([EXP])

[EXP] String operand representing a single

HEX converts hexadecimal numbers (0 to FFFF) into the corre-
sponding decimal numbers 0 to 65535 (from decimal number
8899 onwards, output of large numbers as exponents, eg
1.2345000E+04 instead of 12345). For hexadecimal numbers of
>FFFF the resutt of conversion is always 0.

10 C$="Fap"
20 B$="STABILOCK "
30 PRINT BS$;HEX(C$)

The hexadecimal number FAF is converted by the HEX command
of line 30 into the decimal number 4015,




IF..THEN

Purpose
Syntax

Effect

Program branch depending on result of relational operation.
IF [EXP1] [reiational operator] [EXPZ2] THEN [command]

Compare numeric operands {numeric values)
EXP1] and [EXP2]. |Numerlc cperand.
Retational operator * < | > '<= I »= ‘ <>‘ = ‘

[command] - | BASIC or |EEE command.
Compare string operands (character $trings)
[EXP1] and [EXP2) | String operand.

Relatlonal operator <>‘ = ‘

[command] BASIC or IEEE command.

The IF command compares the two operands EXP1 and EXP2
according to the declared refational condition:

o> If the relational condition is fulfilled, the command after THEN is
executed.

2> If the relational condition is not fulfilled, the command after THEN
is ignored and the program continues with the next line,

The naming of THEN is optional {entry not necessary).

When string operands are compared, a distinction is also made
between upper case and lower casel

If numeric operands with units are compared, you must ensure that
both operands have the same units. The dimension of the units
may be different however (eg IF 500 mV < 3V THEN..).

If an IEEE command of the type "test job" produces no result
(===-), overflow (>>>>) or underflow (<< <<), these results satisfy
every refational condition {command after THEN is executed).




Examples

10 FOR X=1 TO 10

20 IF K <= 8 THEN GOTO 60
40 PRINT "X>8"

50 GoTO 70

60 PRINT "K=":K

70 NEXT K

As long as the count variable K satisties the relational condition
<= 8 (line 20), the PRINT command in line 60 outputs the current
value of the count variable, As soon as K is > 8, the PRINT
command in line 40 is valid.

10 INPUT "ENTER STATUS: PASS OR FAIL",AS
20 IF AS$="PASS" THEN GOTO 40

30 GoTO 1¢

40 PRINT "TEST FINISHED": END

If the input request in fine 10 is answered with PASS, then TEST
FINISHED is output on the display. Any other entry (even pass}
returns you to line 10,




IF OUTLIMIT / IF INLIMIT

Purpose

Syntax

Effect

Check whether a measured value is outside or inside a defined
range.

IF OUTLIMIT([READ], [EXP1],[EXP2]) THEN [command]

or

IF INLIMIT([READ], [EXP1], [EXP2]) THEN [command]

JPTEAD] Variable (A to Z) or result of IEEE command of type
"test job"

TEXP1} Lower [imit (numeric operand)

E'IEXPEi Upper limit (numeric operand)

[command]  |BASIC or IEEE command

{F QUTLIMIT and IF INLIMIT are special forms of the IF.,. THEN
command, The commands check whether the value of READ is
outside/inside the range defined by the two limits EXP1 and EXP2,
Depending on the result of the check, either the command after
THEN is executed or it is ignored and the program continuss with
the next program iine.

The foliowing schematicillustrates for both commands what values
READ must have so that the command after THEN is executed:

‘ *3IF INLIMIT...THENW |

defined
value range

r L ! T
*)IF OUTLIMIT...THENW *)IF OUTLIMIT...THEN

*) Only if READ appears in cne of these ranges, is the command
after THEN executed. The two limits EXP1and EXP2 are only part
of the defined range for IF INLIMIT,




Examples

The naming of THEN is opticnal {entry not necessary).

If numeric operands with units are compared, you must ensure that
both operands have the same units.

The dimension of the units may be different howsver (eg IF IN-
LIMIT (MVOLT,200 mV,1.2 V} THEN..).

If an {EEE command of the type “test job" produces no result
{-=---), overflow (>>>>) or underflow {<<<<), these results satisfy
every relational condition (command after THEN is executed).

10 FOR &=1 V TO 7 V

20 REM valid values = 1 Vv and 5 to 7 V
30 IF OUTLIMIT{(A,2V,4V)GOTO 50

40 PRINT "A=";A:GOTO 60

50 PRINT "VALID VALUE = ";A

60 NEXT A

The FOR...NEXT loop (lines 10 through 60) assigns the values 1V
to 7 V to variable A, In line 30 the OUTLIMIT command c¢hecks
whether the condition 2 V < A <4V applies (because OUTLIMIT,
without the limits 2 V and 4 V). Only if this is so, is the PRINT
command in line 50 executed.

10 IF INLIMIT(MVOLT,0.} V,0.2 V)GOTO 50

20 C$="MEASURED:"+VALS$ (MVOLT)+".. . .ADJUST!"
30 PAUSE C$

40 GOTO 10

50 PRINT “YOU are the GREATEST"

60 END

As long as the result of the IEEE test job MVOLT does not fulfil the
condition 0.1 V s MVOLT s 0.2 V {because INLIMIT, in¢luding the
limits 0.1 V and 0.2 V}, the current measured value and the request
ADJUST! are shown on the display (line 30). The program will not
reach line 50 until the AF test signal is within the limits, and then it
rewards you for successful adjustment with the message YOU are
the GREATEST.




INPUT

Purpose
Syntax

Effect

Request user input.
INPUT "[text]", [VAR]

or

INPUT "[text]”, [S-VAR]

[text} Massage to be shown on display (optlonal).
VAR] Variable (A to Z} for taking numeric value.
[S-VAR] String variable (A% to L$) for taking text.

INPUT shows the declared message and expects the entry of a
numeric value or text in a field shown on the display (entry by
keyboard or directly on the test set).

Entry of numerlc value: maximum ten places.
> Once the numeric value has been entered, it can be assigned

units with (UNIT/SELECT ).

> Incorrect entries can be overwritten until continuation of the
program is triggered with the softkey.

Entry of text: maximum 30 characters.

> When entering text from the keyboard, open the entry field by
striking the key on STABILOCK 4015, As soon as the
cursor in the entry field flashes, you can start entry on the
keyboard, Aiways complete an entry with (ReL./RET ). Do not
touch {aborts program).

> When entering text on the test set, sttike the key to
start, This assigns the softkeys the letters of the alphabet. Text
entry is just like issuing program rniames (see section "Cailing up
AUTORUN mask"). Always complete an entry with (ENTER].

o Incorrect entries can be overwritten until continuation of the
program is triggered with the softkey.




Examples

10 INPUT "SERIAL NO ?",AS$
20 PRINT AS

Line 10 reguires entry of a sefial number. The entered numeric
value is saved in string variable A$ and printed out.

10 SETRX
20 INPUT "ENTER FREQUENCY and UNIT",F
30 FREQU #F

Line 20 expects the entry of a frequency including the units (eg
45 MHz). Line 30 enters the value in the RF Fregquency fisld of
the RX mask and tunes the signal generator with it.

10 SETTX

20 INPUT "ENTER CORRECTION VALUE" ,K

30 IF K+MPOWE > 3 W THEN PRINT "FAILURE"
40 PRINT "POWER = " ;MPOWE

The entered correction valus K {ag 1 W) is added to the measured
RF power (MPOWE). Ifthe resultis greatarthan 3 W, the measured
value is output with the comment FAILURE.




KEY

Purpose
Syntax

Effect

Program branch triggered by softkeys.
KEY [softkey number], "[text]” , [command]

program section (optlonal)

KEY WAIT or KEY RUN

§[sQﬁkéy--numb‘er], Number {1 to 5) of required softkey (1 = first scftkey

from left).

Softkey designation (max, six characters; only
| middle softkey max. seven characters).

‘eomniand] BASIC command GOTO, GOSUB or CHAIN,

Initially KEY only assigns the name declared under [texi} internally
to a softkey. Then the program is continued until the interpreter
detects KEY WAIT or KEY RUN:

> KEY WAIT stops execution of the program and calls up the

AUTORUN mask. Only here does the softkey have the declared
label. If PRINT commands were issued in the program section
directly before KEY WAIT, the display will show these outputs
(eg user notes). If you now strike a softkey, the program will
exscuts the declared BASIC command, At the same time the
display again shows the mask that was current before the
interruption.

2 KEY RUN also stops execution of the program, not showing the

declared softkeys in the AUTORUN mask however, but in the
current mask instead. Interactive user guidance with PRINT
commands is not possible in this case. However, an instrument
¢an be observed directly for instance and, depending on the
measured value, a program branch can be made by softkey.

_command has tfie-sdme effect as KEY.
“Syntax: KEY 1 TO 5, "[text I’

and:-assigns this-a- designatlon of: up‘ to 3!




Examples

KEY command with GOSUB branch: after the subroutine hasbéen
worked, the main program is continued in the program line follow-
ing the KEY WAIT or KEY RUN command.

10 CLS

20 KEY 3,"ENDLESS", GOTO 10
30 KEY 2,"END", GOTO 60

40 PRINT "PRESS SOFTKEY"

50 KEY WAIT

60 PRINT "END of PROGRAM"

The program stays in an endless loop if the user strikes the
softkey. In this case line 10 prevents the display from
gradually being filled with the request PRESS SOFTEKEY: the CLS
command clearsthe preceding message so thatthe next one again
appears at the upper edge.

10 CLs

20 INPUT "MENU? NO=1 VYES=0",A4

30 XEY 1,"RXTEST", GOSUB 200

40 KEY 2,"TXTEST", GOSUB 310

50 XEY 3,"SELFCHEX",CHAIN SELFCHECK
60 KEY 4,"SPEC",CHAIN SPECIAL

70 XKEY 5,"EXIT",GOT0O 120

80 IF A<>0 THEN GOTO 200

90 PRINT "PRESS SOFTKEY to SELECT PROGRAM”
100 KEY WAIT

110 GOTO 10

120 END

200 REM RXTEST

300 RETURN

310 REM TXTEST

e

800 RETURN -

Firstthe program asks whether the "softkey menu” isto be offered
{lime: 20), Entries other than ¢ are understood as ne {line 80). Only
it A=0 will the program reach the PRINT command in fine 90 and
the following KEY WAIT command. The display now shows the
occupancy of the softkeys declaredin lines 30 to 70. Softkey 1 calls
up the RXTEST subroutine for example. The return from this
subroutine takes you to line 110, which causes the main program
to start again.




Examples
{continued)

10 SETTX

20 MCDULation

30 FOR I=100 mV TO 1000 mV STEPF 20 mV
40 XEY 1 TO &5, "CONTINUE",3OTO B8O

50 GENAL #I

60 IF MVOLT > 220 mvV 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 aFOR..NEXT
loop begins. The purpose of this is to increase the output level of
generatar 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 instru-
ment exceeds 220 mV (line 60Q), the FOR...NEXT loop is aborted
by a branch to line 100. The actions of the program are easy to
observe inthe TX mask (change of tevelin Gen line, display of RMS
instrument).




LEN

Purpose
Syntax

Effect

Examples

Determine length of string (number of characters).
LEN ([S-EXP]}

HS—EXF‘] J String operand

The LEN command outputs the length of the examined string as a
decimal number.

10 A$ = "STABTLOCK 4015°"
20 L = LEN(AS)
30 PRINT L

40 PRINT LEN({"LONGJOHNS")

The number of characters of A% (14) are assigned to variable L
{line 20) and output (line 30). Line 40 shows that the string operand
must not always be a string variable but can alse be a string for
example.

10 INPUT A$
20 PRINT “String Length",LEN{A$)

Line 10 enables the entry of a random string. Its length is deter-
mined in line 20 and output.




LET

. Purpose
Syntax

Effect

Example

Variable assignment (optional).
LET [VARI=[EXP]
ar

LET [S-VAR]=[S-EXP]

VAR]. Variable (A to Z}

{EXP] Numeric operand
%fS?VAH] - |8tring varlable (A% to M$)
SEXP] String operand

LET Is not necessary for a variable assignment (assigning a
variable an operand). The only benefit of the command is the
greater clarity of program listings.

10 LET A=5+*3

20 PRINT A-5

30 C$="Frequency =
30 LET B=5 kHz

40 PRINT C%;B

Whether this listing does not look very "prefty” because of iine 30
is purely a matter of taste. At any rate, LET commands have no
effect at all on the functionality of programs.




ONERROR GOTO

Purpose
Syntax

Effect

Example

Program branch when error messages appear.
ONERROR GOTO {branch destination]

l[branch destination] {Actually existent line number.

if the BASIC or IEEE interpreter detacts an error during the execu-
tion of a program, it will normally be aborted straight away and an
error message is output. ONERROR GOTO prevents an abort
upon error and causes the program to be continued fram the
declared branch destination (error routine).

Disabling errar routine: if the BASIC interpreter only finds ONER-
ROR GOTO (without entry of a fine number!}, aborting the program
witih an error message is permitted agaln from this program line
onwards.

The short forrm is not permitted for this command.

10 ONERROR GOTO 20

20 INPUT "Frequency 250...300 MHz",F

30 IF OUTLIMIT(F,250 MHz,300 MHz) GOTO 20
40 ONERROR GOTO

50 PRINT F

Line 20 tells you to enter a frequency vatue, which line 30 checks.
If the wrong units are used in line 20, the program wouid norrnally
be aborted. The branch in line 10 prevents this and instead repeats
the request for entry. Line 40 cuts out the error routine.
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ONERROR GOSUB

Purpose
Syntax

Effect

Example

Program branch when error messages appear.
ONERROR GOSUB [branch destination]

start of error routine (subroutine)

RETURN

‘Toranch destination] 'Actually existent line number.

Like ONERROR GOTO but branch to a subroutine. The RETURN
takes you to the program line following the line in which the error
was detected (see example).

Disabling error routine: if the BASIC interpreter only finds ONER-
ROR (without GOSUB and without entry of a line numberl),
abortingthe programwith an error messageis permitted again from
this program line onwards.

The short form is not perritted for this command.

10 ONERROR GOSUB 70

20 INPUT "Frequency 250,...300 MHz",F

30 IF INLIMIT(F,250 MHz, 300 MHz) GOTC 50
40 GOTQ 20

50 ONERROR: PRINT F

60 END

70 PRINT "! INPUT WRONG !"

80 BEEP: WAIT 1000

90 RETURN

Line 20 tells you to enter a frequency value, which line 30 checks.
If the wrong units are used in line 20, the program wouid normally
be aborted. Line 10 prevents this and instead calls up a subroutine
{fromline 70). The return fror the subroutine goes toline 40, which
repeats the request for entry. Line 50 disables the error routine
when the entry is correct and outputs the entered value.




PAUSE

Purpose
Syntax

Effect

Examples

Interrupt program execution and wait for user reaction.
PAUSE [S-EXP1], [S-EXPZ], [S-EXP3]

|i:[S-EXP>;] lString operand (max. 30 characters each). 1

PAUSE interrupts execution of the program and shows the texts
contained in S-EXPx on the display (between zero and three string

operands can be declared). Strike the softkey to

continue the program.

10 SETTX

20 IF MPCWE > 0.5 W GOTO 50

30 BEEP:BEEP:PAUSE "TRANSMITTER ON"
40 GOTO 20

50 PRINT MPOWE

Line 20 contains an 1EEE test job for RF power. If the measured
rasult is less than 0.5 W, the message TRANSMITTER ON accom-
panied by two beeps tells you to switch on the transmitter of the
test item.

10 A$="TEST PROGRAM"
20 B§="wemmmc—————— "
30 PAUSE A$,BS,"STABILOCK 4015"

This program shows the following three-liner on the dispiay, the
PAUSE command autornatically inserting the blank lines:

TEST PROGRAM

STABILOCK 4015




PRINT

Purpose

Syntax

Effect

Output numeric values, texts or measured resuits on display or te
printer.

PRINT [output list]

foutput tist] - Any nimber of iumerls operands and string oparands;
.- - " -jcommasand semicoions are permissible as separators
betwaen operands.

PRINT outputs every single item of the output list to the display and
simultaneously to a printer. If the display does not show the
AUTORUN mask during program execution, the PRINT outputs
are not visible on the display until after the program has ended (if
there are a lot of PRINT instructions only the last ones, however,
because of the limited number of lines on the display).

Output of numeric values: here there are the following variants:

> |[EEE test jobs are output as a numeric value with units. if the
IEEE test job is directly in the PRINT command (eg
PRINT MVOLT), the output will be in the same form as the
particular instrument shows the measured result, If you place
emphasis on weli formatted test reports, it is better to assign the
measured result first to a variable and then output its contents
(see exampies). In this case the output is as described under
"Numeric values with units”. If atest job does not produce a valid
result, the PRINT command will produce "-—--- " (no test
signal), ">>»>" (overflow) or "<<<<" (underflow) .
PRINT MVOLT —= 123 nv (for exampla)
A=MVOLT:PRINT A — 123,0000 mv

> Numeric values without units; values between 0 and 9999 are
shown with maximally four places before and after the peint
{fourth place after the point rounded), Larger numeric values are
outputin scientific notation with one place before and seven after
the decimal point plus a two-place exponent.
PRINT 1234.1234567 — 1234.,1235
PRINT 12 -+ 12
PRINT 123456 - 1.2345600E+05

> Numeric values with units: output with maximally four places
before the decimal point and always four followin g it (fourth place
after the point rounded). Leading zeroes are replaced by spaces
s0 that orientation is always on the decimal point. For numeric
values greater than 9989.9998 no value is cutput but instead the
overflow symbel {>>>>). Remedy: choose the next biggest
dimensioen.
PRINT 1234.1234567 kHz — 1234,1235 kH=z
PRINT 12 kHz — 12,0000 kHz
PRINT 1234567 kHz - »>>>




Examples

Blanklines: each PRINT command without an output list produces
a blank line on the display and in the printout.

Preventing output on printer; PRINT OFF disabies print output
forall foliowing PRINT commands (readout on display is kept). You
cancel this with PRINT ON.

Formatting output: the separators in the output list produce a
formatted output:

o Semicolon: places an oufput immediately after the preceding
one. With positive numeric values a space is left because of the
(invisible} sign.

PRINT "SCHLUM";"BERGER" — SCHLUMBERGER
PRINT 123;456 — 123 456

& Comma: splits each text iine on the display/printer into zones of
eight characters. Consecutive outputs are put at the beginning
of the next zone that can be reached.

PRINT "SCHLUM","BERGER" — SCHLUM BERGER

1, 2, a, Zéne,
112|3]4|5)6|7|8l1|2|3|al5]8|7|a]1]2 Charaictirs
s|c|HlLiulm| | [BleirlG|E|R Display

10 PRINT "123456781234567812345678"
20 PRINT 10,-20,30;45

30 PRINT -1000,0,2323

40 PRINT "A","B"’"C"

50 PRINT "A";"B";"C":PRINT

60 PRINT 150 MHz,"C"

112]1314:516/7/8[1/2/3:14|5|6/7]|8{1]|2|3[4/5/6(7[8

1]0] 1 ]-1glo 3|0l |4i5
-l1loloio ol.l2isi2|3
A 11| le o}
alele

Output in lines and columns of display.




Examples
{continued)

10 PRINT"LINE &":PRINT:PRINT"LINE B";
20 PRINT"LINE C"

Output on display:
LINE A

LINE BLINE C

As a result of the final semicolon in line 10, the PRINT command
of line 20 adds the text LINE ¢ immediately onto the text output
before (LINE B).

10 SETTX

20 PRINT MVOLT
30 FOR A=1 TO 3
40 B=MVCLT

50 PRINT B

60 NEXT A

Qutput on display {assumed values):

3.%96 V
31.9600 V
3.5600 V
3.2800 V

At the instant of the measurement, the RMS instrument in the basic
TXmaskshowed3.96 V. So the IEEE test job MVOLT directly in
the PRINT command (line 20) produces the same oulput 3.96 v,
Such unforesesable output formats can be avoided if you assign
the result of atestjobto a variable and output its contents first {lines
40 and 50). Then all outputs of measured values have a format
oriented on the decimal point.
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RDOUT

Purpose

Syntax

Effect

Examples

Assign results of [EEE command of type *test job" to variables. The
two results of the IEEE test job MDEMOD {sampling of modulation
meter), for example, ¢can only be further processed with RDOUT.

RDOUT ([command] ; [VAR])

[[commanid)] IEEE command of type "test job".

TVAR] Single variable {eg A) or list of varlables separated
by commas (eg A,B).

RDQUT adopts the result{s) of an |IEEE test job in the declared
variable(s). If there are more measured values than variables, no
errar message is produced. But if more variables are declared than
there are measured values, this will trigger an error message.

The direct variable assignment of IEEE iest jobs (eg A=MVOLT or
B=RESULt1) makes RDOUT dispsnsable in some cases. Butifa
measurement produces more than one result and the correspond-
ing display fields have no identification numbers (can be checked
with (EELP R)), you have to work with RDOUT.

10 SETRX

20 MODULation

30 RXAFM 4 kHZ

4C RDOUT({MDEMOM;A,B)
50 PRINT "MOD =":a,,,B

Line 10 calls up the RX mask. Line 20 couples the modulation
metsr MOD to the modulator. Line 30 causes the carrier signal of
the signal generator to be modulated with =4 kHz FM deviation. In
line 40 MDEMQOd (IEEE comrmand) takes over the deviation meas-
urement. The resulting measured vaiues {positive and negative
peak deviation) are adopted in variables A and B and then output
(fine 50).




REMARK

Purpose Insert remarks in program listing.
Syntax REMARK [remark]

fremark] o lRandom character sequenca, |
Effect Program lines starting with a REM command are not executed but

are output in the listing.

GOTO or GOSUB commands may have REM lines as a branch
destination. The program is then continued with the program line
after the REM line.

Example 10 REM **xkknx
20 REM TX-TEST
30 REM #%kkkkx
40 SETTX
50 FREQUENCY 275.250 MHz: REM Setting

..

The REM lines 10 through 30 in the listing make it clear that this
program is to take a good look at the iransmitter of a radic set. Even

"proper" program lines like line 50 may have REMarks at the end
{not at the beginning).




SETUP

Purpose
Syntax

Effect

Example

Call up a setup stored on memory card.
SETUP [file name)
ar

SETUP #[S-VAR]

Iflle n‘ar‘ha’] . | Name of required setup.

[S-VAR] String varlable containing name of setup.

The SETUP command calls up stored instrument settings. These
must be held as a SET fiie on the memory card in the slot.

The effect ofthe SBETUP command isthe same as in manual callup
of a setup.

10 REM TX TEST

20 SETUP TX MODE:GOSUB 100
30 REM SPECTRAL TEST

40 AS="ANALYZER"

50 SETUP #A$:GOSUB 800

60 END

This program first calls up the "TX MODE.SET" setupfileinline 20
and then branches to line 100 {TX test). After this test the "ANA-
LYZER.SET" setup file is calied up and the program continues in
line 800.




TRACE

Purpose Troubleshooting in programs.
Syntax TRACE

Effect The TRACE command cutputs to a printer the number of the
program line that has just been processed during the execution of
a program. The resulting report shows in what sequence the
program lines were processed.

If the contents of the display are not cleared with CLS, the TRACE
report will also be visible on the display (AUTORUN mask), But
there it may be overwritten in part by PRINT commands of the
examined program and thus become useless.

TRACE acts like a switch: repeated issuing of the command
switches the function alternately on and off (acknowledgement
message: Trace On/Trace Off}.

TRACE can be used both as a direct command and in programs.

Example 10 SETTX;V_RMS;GENA TX;MODUL
20 FREQUENCY 10 MHz
21 TRACE
30 FCR I=1 TC 5
40 INPUT "ENTER RMS VALUE",V
5¢ IF V»>=5 V GOTC 90
60 PRI "VALUE =";V
70 NEXT I
80 GOTO 100
90 PRI "ERROR"
100 TRACE
101 END

The TRACE command inline21 documents the following branches
and loops in the program. Line 100 switches the function off again.
Without line 100 the function would remain switched on and would
be switched off unintentionally the next time the program is started
{line 21).




VAL

Purpose
Syntax

Effect

Example

Convert number in string to numeric value.
VAL ([S-EXP])

[SEXP] o - String operand containing only a number or begin-
ning with one.

VAL extracts the number contained in the string operand (end
criterion: first character that is no numeral or decimal point). If the
string operand starts with a letter, there will be an error message.

If the number in the string operand is assigned units, these will not
be separated by VAL,

VAL does the opposite of the VALS command.

16 AS="123TEST"

20 B§="1.24TEST"

30 C5="5,6"

40 A=VAL(AS):B=VAL{B$):C=VAL(C$):D=VAL("12 V")
50 PRINT A,B,C,D

60 PRINT A+B

Output on dispiay:
123 1.24 5 12.0000 V
124.24




VALS

Purpose
Syntax

Effect
Example

Convert numeric value to string.
VALS ({EXP])

i}[EXP] 1 Numeric operand

VALS does the opposite of the VAL command.

10 AS$="STABILOCK "
20 BS$=VALS (4015)
30 C$=A$+BS§

40 PRINT C$%

The numeric value 4015 is converted into a string in line 20, Line
30 chains the strings BS and A%, line 60 outputs the result:
STABILOCK 4015




WAIT

Purpose
Syntax

Effect

Example

Stop program execution for a certain time.
WALT [tims]

[time] Eueuing tima in milisaconds (1 to 9999 ms). J

WAIT stops the execution of & program for the duration of the
declared queuing time.

10 SETTX
20 WAIT 5000
30 SETRX
40 WAIT 5000
50 GOSUB 1o00¢C

The program waits 5 s after the TX mask is calied up before calling
up the RX mask. This also remains visible for 5 s before the
program continues with line 50,




Error Messages

General errors

“N&:| Message Explanation(EXAMPLE)

0201 |FUNCTION ONLY WITH RUN. Function only available during program exacuticn
(GOTO 540)

ﬂ FUNCTION NOT IMPLEMENTED. |Functicn not availabls

0203 | USER STOP EXECUTED. Program aborted with key

Editing errors

Explangtion (EXAMPLE) |

10 LINE TOO LONG.

Line longer than 68 characters

BAD LINE NUMBER, 1,.9999

Invalid line number (EDIT 10000)

2| BAD GOTO/GOSUB, Line number ?

GOTO/GOSUB without line number (GOTO 10100)

PROGRAM MEMORY FULL.

Program memory (16 Kbytes) full

4| CORRUPT PROGRAM. RELOAD.

Program incorractly loaded. Repeat loading ope-
ration .

RENUMBER INCREMENT TOO

Inerement for RENUMBER cemrnand too large
LARGE.
0216 | RENUMBER UNMATCHED QGOTO/GOSUB without line number when execu-
- | eOoTO/GOSUB. ting RENUMBER
Syntax errora
No. | Massage Explanation (EXAMPLE)

| BAD SEPARATOR.,

Wrong separator (INPUT A.B)

BAD NUMBER.

Wrong number (WAIT 89998)

2| BAD STRING. Eg "text" "texf” ?

Wrong string delimiter (A$ = "text’)

CONDITION {= <> < <= > »=),

Wrong relation (IF A. B THEN GOTO 10)

0224 | DELIMITER EXPECTED, Delimiter missing (KEY 1 t05...)
0225 | VARIABLE EXPECTED. Variable missing
0226 | EQUAL CHARACTER EXPECTED. | = or <> expected (IF A$ > B3)

TO EXPECTED, Egfora=1to 10

"TO" missing (in FOR..NEXT loop)

| OUTLIMIT. Eg sut(mvolt, o, hi)

Wrong syntax for OUT command

RDOUT. Eg rdout{mmeas; a, b)

Wrong syntax for RDOUT command

0| KEY Eg num, “ext", amd

Wrong digit for KEY command

NO KEYS, Add KEY 1, "text", cmd

Wrong syntax for KEY command

3 |MID SYNTAX. Eg A$(3, 5) Is 345

Wrong syntax for fields

BAD NUMBER. Max 70, start<end

Wrong variable

STRING NOT NUMBER. Eg "12"

String has no numeric format (PRINT HEX("GF"))

STRING. Eg a$-d$ "S" ms$(3, 4)

Wrong string format (A8=1)
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Program errors

“No. Message _ Explanation (EXAMPLE)

F(240|RETURN WITHOUT GOSUB, RETURN without preceding GOSUB

0241 | STACK FULL. Too many gosubs? | Memory full (possibly too many GOSUBs)
0242] NO MATCHING FOR STATEMENT. | NEXT without FOR

243 | DIMENSION, Eg MHz and mv? Dimensions wrong or missing {FOR =1 to 10V}
0244 | MISSING OR EXCESS BRACKETS. |Bracksts wrong or missing

0245 | MATHS ERROR. liegal mathematical operation (PRINT 1/0)
0246 RDOUT VARIABLE NOT USED. RDQUT command cannot assign value to varia-

ble (RDOUT(MPOWE; a, b)) .

Errors In IEEE commands

‘No.: 7Messags Explanation (EXAMPLE)

02807 BAD #, Eg a=1.2 KMz: modaf#a | Wrong MODAF assignment

0281 [iEEE SYNTAX. Sea APPLICATION. | Syntax error massage from IEEE interprater
(A = MBOLT)

0282 | COMMAND EXPECTED. IZEE command not found

0263 [MEASUREMENT EXPECTED, Testjcb not found

0264 | UNKNOWN IEEE KEYWORD. IEEE command not recognized

0285

FILE NOT FOUNE. {.S8ET .AUT)

Required AUTORUN or setup file not found on
memory card




IEEE Commands

So that you can find an |EEE command faster, the following section is divided up
as follows:

‘Actlons in masks.

Testjobs

All the \EEE commands described here are permissible in AUTORUN programs
and for remotely controlling STABILOCK 4015 {see Chapter 11).

Introduction

Onlythe first five characters are relevant for recognizing an IEEE command (when
a command is named, these characters are shown in capitals). To enable better
understanding of a program however, any number of characters can be added to
acommand {eg SETDUPLEX instead of setdu). No distinction is made between
upper-case and lower-case letters,

Many IEEE commands require the entry of parameters. These can be numeric
values with and without units, softkey designations or states (on/off). The para-
meters necessary for a command are stated along with the explanation of the
particular command {terms in brackets, eg {value] [unit]).If different entries
are permissible for a parameter {eg different units), all possible entries are listed
and separated by *|".

If a parameter calls for the entry of a defined text (eg softkey designation), the
text does not have to be entered in its entirety but only enough for unigue
identification of the required parameter (short form). If a program is to operate the
softkey for instance, you can enter SOFT_SC instead of SOFT_SCOPE. |
SOFT_5 is not permissible because it could lead to confusion with the softkeys
and (SYSTEM). In the details of the different paramsters the permis-
sible shont form is shown by capitals, For the parameter [ state ], for example,
the following entries are possible: oN|oFf. In other words, instead of ON you can
enter just 8. But be careful, always enter units in fuil (no shor forms).

Masks called up with IEEE commands differ in one point from those that are called
up manually: the instruments are nof activated. First you must issue a test job
before the appropriate instrument is polled and briefly activated. The instrument
then shows the result on the display until the next test job, producing a new resuit.
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Actions in masks

| Key

| IEEE command

Meaning

Calls up basic AX mask.

SETRX
SETTX Calls up basic TX mask.
SETDUplex Calls up basic DUPLEX mask,
SOFT_SCope Calls up storage ostilloscope. Start measure-
ment with special command LOCAL.
ANALYZ) |SOFT_Analyz Calls up spectrum analyzer. Start measurement

with special command LOCAL.

S0FT_ [name]

SCFD [name], [Btate)

Operates declared softkey.

Activates/deactivates softkey with toggle func-
tion (eg MARKER function in scope medes).

Before a softkey can be operated, the mask
showing the de¢lared softkey mustbe called up,

[name]
[state]

oN|OFf

designation of softkey

SOFT_FREEZE
SCFT_MARKER, OF

FREQU [value] [unit]

Sets RF frequency in RX and TX modes (Fregu
field).
TXFRE [value] [unit]|Sets TX frequency in DUPLEX made (or TX).
RXFRE f{value] [unit]|Sets RX frequency in DUPLEX mode (or RX).
fvalue) = frequency {(numeric) FREQU 75.234 MHz
[unit] = MHz |NoL|NoU}Chn TXFRE 4 NolL
AMPLI [valua] [unit]]Sets RF outputlovei.

RFLEVel [state] Switches signal generator on/cff.
[value] = level (numeric} Examples

[unit] = dBm|d&Bu|uV|mv|V AMPLI -60 dBm
[state] = oN|oFf RFLEV N OF RFLEV F




Meanin

OOM masgk:

IEEE command

Z00M_[aignall, [C],[R],[T]:[text]

Calls up required ZOOM mask and defines
center scale, scale ends plus tolerance zone.
To continue program, operate one of softkeys,
[aignal} = AF|Mod/demod|Rf power|Qffiset (signal source)
1cl = center scale (numeric with units)
[R] = scale end (numeric)
[T = gxtension of tolerance zone (numeric); optional
[text] = any toxt (max. 35 characters) to be shown instead of
softkeys (this text is optional, if it is missing, CONTINUE
is displayed automatically
Example
10 SETTX;TXFREQ 27.205 MHz
20 ZOQM_RF,S.00 W,3.00,0.5:Adjust RF POWER!
30 L=MPOWER:PRINT L
The program calls up the RF power meter PWR with a defined measuremert
range In fult format (line 20). Adjust RF POWER! tells you to adjust the
transmitted power to 9 W=0.5 W (tolerance zone = 0.5 W). Operate any
softkey after adjustment and the RF power is measured and its value read
out (line 30).
PEAKHold [value] Triggers peak-hold measurement if modulation

meter DEMOD is polled in ZCOM mode with
measurement job MDEMOD.

[valuel = duration of peak-hold measurement in ms (max, 9999),

Example

10 SETTX

20 ZOOM_M,20 kHz,5.00

30 PEAXHold 1000:RDOUT(MDEMOG;A,B):PRINT A,B
40 PRINT MDEMOd

The program calls up the modulation meter DEMOD (line 20). Cperating the
softkey triggers peak-hold measurement lasting 1 s, the result
of which (pos./neg. peak valus) is output {line 30). For the foliowing meas-
urement job (line 40) PEAKH no longer applies.




IEEE command

Meaning

RXAFM [value] kHz FM modulation with GEN

RXBFM [value] kHz FM modulation with DATA

RXCFM [value] kHz FM modulation with 1-kHz generator
RXEFM FM modulation with external signal
RXAPM [value] Rad <M medulation with GEN

RXBPM [value] Rad <M modulation with DATA

RXCPM [value] Rad <M maedulation with 1-kHz generator
RXEPM @M modulation with external signal
RXARM [value] % AM medulation with GEN

RXBAM [value] % AM modulation with DATA

RXCAM [value] % AM modulation with 1-kHz generator
RXBAM AM modulation with external signal
[value] = modulation (humeric) RXBFM 2.8 kHz

MODAF ([value] kHz
MODBF [value] kHz

Set generator GEN frequency.
Set generator DATA frequency.

value]

frequency (numeric}

MODAF 3.8 kHez

GENAL [value] [unit]

GENBYL [value] [umit]
GENCL {value] [unit]

Level setting GEN
Level sefting DATA (option)
Level setting 1-kHz generator

[value)
[unit]

mv |V|dEm

level (numeric)

Examples
GENAL 120 nv
GENCL ~20 dBn




IEEE command

Meaning

Numetlc
block

WRTVA [code]

+ [input]

Enters declared antry {input] In fleld defined by
[code). Mask must have been called up first that
contains required entry field.

With the WRTVA command you can fill in all entry
flsids, also those that are dirsectly accessible
with commands llke FREQU or AMPLI (fast
access),

[code)
[input]

TH FH
Frequ  [ERORRERERER
offues

Ext/ikHz <1.2082 kHz)
Duta

Examples

RIS RN SN EEE TN

WRTVA 1,27.250 MHz

WRTVA 16,1234E

identification number of entry {leld
numerle with/wlthout units or text (depending on entry field),

The identification number is found as follows:
first call up the mask and Immediately afier-
wards the AUTORUN mask. shows
the mask again. The entry fields are now
brightened up and show the identification
numbers reguired for the WRTVA command
{see Quick Reference in Chapter 12, Appen-
dix F).

Value 27.250 MHz Isentered inFrequ field of
basic TX mask (code = 1, see illustration).

Nurmber-1234E is entered in Call Number
field (code = 18) of selective-call test mask,




Actions on front panel

K

IEEE

and | __

Salector key

RFSENs [socket]

Connect sockst RX/TX, TX SENS or RX HIGH.

[socket] = RXTX
[socket] = rxHIGH
[socket = txSENS
[socket] = BOTH
Example

TX mods " BUPLEX RX mode
RX/TX RX/TX RX/TX
TX SENS TX+RAX HIGH BX HIGH
TX SENS TX SENS+RX RX HIGH
TXSENS TX SENS+RXHIGH RXHIGH

RFSEN RXTX

(oER)

GENR_[state]
GENB_[atete]
GENC_[atate]

GENE_[state)

Switch generator GEN on/off.
Switch generator DATA {option} on/off,
Switch 1-kHz generator on/off.

Connect and disconnect signal applied to
EXT MOD socket.

[state] = RX|TX|oFf

Examples

GENB_OFF
GENE_RX

VOLTMeter

DEMODulation

MODULation

MODGER

Connects VOLTM input socket to AF signal

intarnal AF signal analyzer

analyzer.

Connects demodulated received signal 1o AF
signal analyzer.

Conrects alf AF gensrators switched o RX to
irternal AF signal analyzer,

Connects all AF generators switched to TX to

]

DBREL
V_RMS
SINAD

DISTQrtion

Calls up relative-level meter.
Calls up RMS meter.
Calls up SINAD meter.

Calis up distertion-factor meter,




Actions in menus

MENU

|EEE command )

MENU_[name] Ogpens menu.
MENU_ Closes menu.
{name] = designaticn cf required menu; appropriate mask must be

called up before menu is opened {eg scope menu TRIGGER
cannot be cpened until scope mask 1s called up).

Example 20 SOFT_SCOPE
30 MENU_TRIGGER

SELECt [item] Crosses menu item.

CANCELl [item] Cilears ¢ross in front of menu Item.

[item] = designation of required menu tem

Examples SELECt Auto Scope

CANCEL CCITT

Numeric
block

WRTVA [code], [input) |Makes reguired entry in field of menu item.
Menu must be cpened first.

[code) = coded designation of required menu item

[input] = numeric (incl. units) or one of settings offered for menu iterng
that have submenu {eg RS232 Baud in PRINT menu),

— TR

The ceded designaticn is found as follows: first
open the menu window and immediately atter-
wards call up the AUTORUN mask. The scftkey
. cpens the menu again. The coded
L EEBED | designations {text or number) of those menu
items with an entry field are now brightenad up
{see Quick Reference in Chapter 12, Appen-
ENRENE R me  dix F).

BUae Waven OPERTEY |

Examples

WRTVA High Pas,345 Hz Value 345 Hzlsthenentersd under menu item
High Pass (FILTER menu, ¢ode = High
Fas),

WRTVA 7,CR CR is entered under menu item RS232 Baud
(PRINT menu}in field of control character (code
number = 7).




MENU

IEEE command i Meaning

MENU_[nama], [action] |[Opans reguired maenu, exacutes declarad ac-
tion (eg crossing) and c¢loses menu. Cem-
pressed command can replace Individual com-
mands for this (see example).

Individual commands are an advantage if
several actions ars to be exsecuted In a menu
{eg cross menu item and entar figure in tisid).

[name] = designation of required menu
faction] = cneofacticns SELECT, CANCEL or WRTVA

Example: set IF bandwidth to 20 kHz.

10 MENU_RF-PAR,WRTVA BW TXS,20 kHz
20 MENU RF-PAR

30 WRTVA BW TXS,20 kHz

40 MENU_

The compressed command (line 10) doss exactly the same as the three
single commands in lines 20 through 40.

Example: sét TTL outputs.

10 MENU_RELAYS

20 SELECT TTL12..1

30 WRTVA 8,001100110611
40 MENU_

Here in the RELAYS menu the TTL outputs are set by individual commands
alone. In two acticns, first the menu ltem is crossed (Ine 20) and then the
regquired binary number {line 30) is entered In its fleld (cede number = 8).
The compressed command would be of no advantage here because It would
automatically close the menu again after the first action.




Test jobs

IEEE test jobs poll the required test instrument and at the same time produce the
result. This can be evaluated directly (eg PRINT MPOWER) or assigned tc a
variable (A=MPOWER).

|EEE command l ‘ ‘ Measured result

MIXFReq

Frequency of RF signal applied to RX/TX socket {tuned frequency
of test receiver). In RF-PAR menu, item Auto Fregu.Adj must
not be cressed, in contrast to manual measurement of RF fre-
quency.

10 SETTX

20 RFSENs RXTX
30 A=MTXFReg
40 PRINT A

After callup of the TX mask, the RX/TX socket is connected, the
frequency of the RF signal applied there is measured and the result

output

MTXOFfEet

Toﬁset of actual carrier frequency from tuned frequency of test

receiver

10 SETTX

20 TXFRE 27.205 MHz; RFSENs RXTX
30 B=MTXOFiset

40 PRINT B

Line 20 tunes the test receiver to 27.205 MHz and connects the
RX/TX socket. Then the offset of the RF signal appliea there is
measured and the result output,

ver must be tuned to test signal.

10 SETTX

20 TXFRE 27.205 MHz
30 C=MPOWER

40 PRINT C

After the test receiver is tuned to the received signal, the measure-
ment job determines the RF power in line 30.




Measured result

Peak value of modulation, measured with modulation metars
DEMOD (TX mode) or MOD (RX mode)

10 SETTX;TXFRE 27.205 MHz;RFSENs RXTX
20 MENU_MCD-PAR,SELECt FM
30 D=MDEMCA:PRIKT D

First the test receiver is tuned ang then FM demodulation is set.
After that the peak FM Zeviation of the RF signal applied to the
RX/TX socket is measured and output,

10 SETRX

20 GENA_RX;MODAF 2 KHz;RXAFM 2.4 kHz
30 MODULation

30 D=MDEMOA:PRINT D

The generator GEN feeds the signal generator with a 2-kHz signal
that produces FM deviation of 2.4 kHz, As a deviation check, line 30
connects the modulator to the modulation meter MOD, which is then

polled and transfers the result to the variable D,

MRMSDemod

Peak FM deviation free¢ ot superimposed interference (see
Chapter 5, "Modulation Meter DEMOD"). Menu item Demod RMS
Dev (AF-PAR menu} is crossed automatically, Before continuing
measurement with RMS instrument, this cro 55 must be cleared with
CANCEL,

10 SETTX;TXFRE 27.205 MHz;RFSENs RXTX
20 GENA_TX;MODAF 1 xHz;GENAL 50 mV
30 DEMCDulation

40 EwMRMSDemod:PRINT E

50 MENU_AF-PAR,CANCEl Demod RMS Dev
60 PRINT MVQLT ’

Line 10 tunes the test receiver and selects the RF socket. Line 20
generates the AF signal that feeds the microphone input of the test
item. Line 30 connects the demodulated receive signal to the AF
signal analyzer. The RMS instrument measures this signal and uses
it to calculate the peak deviation, which is transferred to variable £
{line 40). Line 50 causes the RMS instrument to resume its normal
funstion in line 60 and measure the voltage of the demodulated
receive signal,




Measured result

MVOLT Reot-mean-square value of momentarily connected AF signal.
Menu item RMS eff (AF-PAR menuj only has to be crossed
explicitly if VOLTM socket is connected and AF power measurement
or DC voltage measurement was performed beforshand.

10 SETRY;MODULation

20 GENA RX}MODAF 2 kHz:RXAFM 2.4 kH=z
30 REM MENU_AF-PAR, SELECt RMS eff
40 F=MVOLT:PFRINT F

Line 10 calls up the RX mask and connects the AF generators to
the AF signal analyzer, Generator GEN feeds the signal generator
with an AF signal that produces 2.4 kHz FM deviation, The level of
the AF signal is determined by the testjobin ine 40, If an AF power
measurement had been performed beforehand {see MAFPOwer),
line 30 {without BASIC command REM} wouid first have to call up
the RMS instrument,

Distortion factor of momentarily connected AF signal

10 SETTX;TXFRE 27.205 MHz

20 DEMODulation

30 GENA_TX;MODAF 1 kEz;GENAL 10 mV
40 GwMDIST:FRINT G

Here the distortion factor of a demodulated receive signal is
measured (line 30 causes the microphone input of the test item to
be fed with a defined AF signal).

MBINAL SINAD value of AF signal applied to VOLTM socket

10 SETRX;AMPLI ~60 {dBm;RXFRE 27,205 MEz
20 MODAF 1 kHz;RXAFM 2.4 kHz

30 VOLTM

40 H=MSINAQ:PRINT H

Line 10 sets the RF parameters of the signal generator, line 20
defines the modulation parameters. The AF output signal of the test
itern is applied to the VOLTM socket, For this reason this socket
must be connected to the AF signal analyzer (line 30) before the
SINAD measuremant (line 40).




l_IEEE command _

Measured rgsult ”

MDEBREL

Voltage level referred to AF voliage that is present when dB-REL
instrument is called up. Note: to make sure that dB-REL instrument |
adopts reference level C ¢Br, test job MDBREL must be issued after
calling up instrument.

1C BETRX;AMPLI -60 dBm;RXFRE 27.205 MHz
20 MODAF 1 KHZ;RXAFM 2.4 kHz

3¢ VOLTM

4C DBREL

50 MDBREL

60 AMPLI -65 dBm

70 I=MDBREL:FRINT I

First the program sets the RF and modulation parameters for the
signal generator. Then the VOLTM socket is connected because
this is where the AF output signal of the test item is applied. Line 40
calis up the dB-REL instrument. In contrast to manual measure-
ment, the voltage level on the VOLTM socket now has to be fixed
as the refarence value 0 dBr with atest job (ine 50). Line 60 raduces
the RF level of the signal generator to -85 dBm. The relative effect
of this level reduction on the AF output signal of the test item is
measured by line 70

MAFPOWar

AF power of AF signal applied to VOLTM socket. Measurement is
made automatically with dBm units (R = 600 Q) if menu iterm mw/w
(AP~PAR menu) is not crossed at time of test job.

10 SETTX

20 GENA _TX;GEWAL 3 V

30 VCLTM

40 REM MENU_AF-PAR,SELECt mW/W

50 REM MENU_A¥-PAR,WRTVA mW/W,200 Chm
60 JuMAFPOwer:PRINT J

inthe TX mask generator GEN Is set to 3 V output voltage and then
the VOLTM Input socket is connected, which is linked to the
generator output socket MODGEN by a BNC cabla. Line 60 meas-
ures the AF powaer, initlally with ¢Bm units. If the BASIC commands
REMare removed Inlines 40 and 50, line 60 measuras the AF power
in mW/W, referred to a 200-Q ioad resistance.




IEEE ¢ommand

Measured result

MAFFRedq

M_DCVolt

Frequsncy of momentarily connected AF signal

10 SETTX

20 GENA_TX;MODAF 2,22 kHz; GENAL 100 mv
30 MODGEn

40 X=MAFFReg:PRINT K

Generator GEN s set to 2.22 kHz In TX mods. Then lne 30
connects the internal genrerators to the AF signal analyzer so that
GEN feeds the AF frequency counter. The test job in lina 40
therefore applies o the signal of the generator (result 2.2200
kEz)

Veltage of DC signal appliedto VOLTM socket. Menuitem b volt
in AF-PAR menu is crossed automatically.

10 SETTX
20 VOLTM
30 L=M DCVolt:PRINT L

Line 30 measuras the voltage of a DC signal applisd to the VOLTM
socket and cutputs the result.

RESULt [number]

Polls measured results in display fields.
[number] = Identiflcation number of display field

T ™ The identiflcation number is found as
Frenu 191. 3260 MHx

Crees follows: first call up the mask and then
En 5 i i the AUTORUN mask. Now
Entslhra <L, 0000 hHr> oFF N "
Dasa showsthe mask again. The entry fields
ars brightsnsed up and show the Iden-
tiflcation numbers required for the
B RESULT command (See Quick Refer-
ws mEmE S008I0 Chapter 12, APPBHC”X F)

Red 1,88 wHx ki
[
khz 3

.,
e
[N
1.
1.
3.
6.

BRURAEG
FARE

[
L1
[
3!

10 SETTX; TXFREQ 27.205 MHz

20 SOFT_SPECIAL;SOFT_AF RESP;SOFT_RUMN
30 PRINT "0.15 kHz: ";RESULT 3

40 PRINT "0.30 kHz: "“;RESULT 4

50 A=RESULT 6:PRINT "1.00 kHz: ";A

The pregram calls up the TX Special AF RESF {(AF frequency
response) and starts it (tine 20), The measured resulls are entered
In display flelds with the numbers 3 through 9. Lines 30 to 50 poll
three of these results and read them out.




Special commands

|EEEcomn@ndl

> ondisp

DISP_[text]

Stops program execution and shows text [text] on display (see
BASIC command PAUSE). Strike (CONTINUE) softkey to continue
program.

[text] = maximum 80 characters (7-blt ASCIl character set,
no special national characters)

10 SETTX;RFSENS RXTX .
20 DISP_Connect antenna to RX/TX socket
30 TXFREQ 27.205 MHz;A=MPOWER:PRINT A

To enable measuremant of RF power, the program tells the user to
connact the antenna socket of the mebils to the RX/TX sockst of
STABILOCK 4015.

LOCAL: [text]

Stops program execution and shows current mask as if it nad been
called up manually (test Instruments are active). Only exception:
toxt [text] is displayed In line of softkeys (see BASIC command KEY).
Strike any softkey to continue program.

[text] = maximum 35 characters (7-Bit ASCII character set,
no special national characters)

10 SETTX;TXFREQ 27.205 MHz

20 SOFT_ANALYZ; SOFT_MARKER

30 LOCAL:Check Spectrum of RF Signal
40 SETTX

The program tunes the test recelver, calls up the spectrum analyzai‘
and sets the marker. The text in the softkey lIine tslls the user to
observe the spectrum of the applied RF signal. Staking any softkey

retums you 1o the TX mask and continuss the program.

Reads out currant contents of display In graphlos format of declared

printer (see Chapter 4, PRINT menu).

10 SETTX;TXFREQ 27.205 MHz;RFSENS RXTX
20 HARDC
30 A=MPOWER:PRINT A

Aftar tuning the test raceiver, the program reads out the data of the
TX mask on the interfacs deciared in the PRINT menu (eg to a
printer or controlier). Then the RF power is determined by a meas-
uremsent job and this result is also read out.




1IEEE command

OPTION

HEARDWare

BATTEry

Reports, in coded form, what options are installed, PRINT OPTION
produces 4-digit number whose individual piaces mean as follows
{variable assignment is alsc permissibie, eg A=0FTION):

1st place: DUPLEX syntheslzer
1 =installed 0 = not installed
2nd place: DTMF module
1 =installed 0 = not installed
3rd place: DATA module
1 = instalted 0 = not instalied
4th place: Interfacea
0 = no interface installed
1 =reserved
2 = Centronics/RS232/keyboard installed
3 = |EEE bus/RS232/keyboard installed

Example: PRINT OPTION produces aresultof 1102, This means
that the DUPLEX synthesizer, the DTMF module as well as the
Centronics/RS232/keyboard intertace are installed

Reports, with 22-character stting, version status of individual
STABILOCK 4015 modules (iwo places each). Sequence corres-
ponds to that of 3w REV menu (see Chapter 4), ie first two digits
ara version status of Computer module. Immediately after polling,
string variable M$ contains string so that it can also be further
processed (eg polling of specific medule by isolating relevant part
of string).

Example: PRINT HARDW produces following string:
010001000001000000~=~~
BS3=M$(3,4) isolates status of Mod.Gen module. )

Shows whether internal battery (option) is installed, whether it is
being charged end what its voltage is. PRINT BATTERY produces
result 0 if battery is not instailed. If battery is installed, code digit Is
first output and then voltage with two places before decimal point
and one place after. After poiling, the string variable M$ contains
the result so that it can also be further processed.

Code digit
Code digit

1 = bettery is being charged.
2 = battery is not being charged.

Example: PRINT BATTERY produces result 212 .3 v, where the
first 2 is the code digit and 12.3 V the voltage reading.




Permits polling, during execution of program, whether Communica-
tion Monitor is to be newly calibrated because of change in internai
tempearature (A% > 6 °C, see Chapter 1, "Calibration"). Evaluation
sither direct with PRINT M_cAaL or through further processing of
polled result,

0 = calibration nct necessary
1 = calibration necassary

Example

10 SETRX

20 IF M_CAL=1 THEN GOSUB 100
30 END

100 MENU_CALBRT

110 LOCAL: oK1

120 SELECT Start Calibr

130 RETURN

If the program finds that calibration is necessary {line 20), the
CALERT menu is opened. Lina 110 stops program execution so that
you can read the notes in the menu window. Strike any softkey to
start the calibration process.

Reports serial number of STABILOCK 4015. Number can be reag
out directly with PRINT or evaiuated by further processing of siring
variable M§.

Example: PRINT SERNR or PRINT M$ produces display 0389058.







Software Options







Introduction

i Chapter 10 is reserved for the descriptions of the software options. When you
order a software option, the appropriate instructions are supplied with it. Insert
these instructions in this chapter.

In the list of contents you will find all the available software options under
Chapter 10, Cross the appropriate field if you add a description to the operating
instructions.
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Loading and Starting System P:rog_rams

Before you can work with the system program of a software option, you have to
load the system program from the memory card into the main memory (RAM) of
the Communication Monitor. Only one system program can be stored in RAM at
atime (see Chapter 8, "MEMORY Mask"); it remains there until you delete it, load
ancther system program or execute a total reset. When you switch the Com-
munication Menitor off, or if there is a power outage, the system program in RAM
is preserved.

Systern programs can be loaded directly or indirectly, The indirect way is via the
MEMORY mask and is therefore expiained in Chapter 8, "Loading System
Program". For the faster, direct way the steps are as follows:

Load and automatically start

Start system program already loaded
system program from memory card

+ Insertmemeory card-in slot.

. Call up any basic mask and strike

softkey.

-2. Call up -any basic mask and strike

softkey. Communlcation
‘Monitor starts to load program {mes-
'$8g6 LOADING PROGRAM On display).

- It no other system tester was worked

with before (sg selective-call tester),
display immediately shows mask of sys-
tsm program,

3. Cnceprogramis (oaded, display imme-

diataly shows mask of system program. !

- lt-display does not show required mask,

open SYSTEM menu and cross bottom

menuitem (loaded system programy.

System programs automatically put STABILOCK 4015 into the required operating
maode. So a program that needs the DUPLEX Synthesizer can be loaded from the
basic RX mask for example. Switching to DUPLEX occurs automatically as soon
as the display shows the mask of the system program.

System programs access the NoL/U menu and automatically match the values

entered there to the requirements. So, before manual tests, you should always
check that the entries in this menu are still correct.

Errors in loading

If an error is detected during loading (eg wrong checksum, missing hardware
option), the loading operation is aborted. Two signal tones draw your attention to
this. Then the system tester crossed in the SYSTEM menu is called up. With
you can open an information window to find out about the cause.
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Resetting write protection

While you are working with a systemn program, the memory card shouid be left in
the slot of STABILOCK 4015 and its write protection should be off (Flg.}. Then
any alterations totest parameters that you make will also be saved onthe memory
card automatically and do not have to be entered again when you reload the
system program. If the write protection is effective or there is no memory card in
the slot of the Communication Monitor, no parameters can be saved cof course.

E/g SH

T o -

-

In this switch setting, write protection is off
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File under Chapter 10

What you need

e The system program requires a firmware version = 1.20,
e 3TABILOCK 4015 must be fitted with the "DUPLEX Synthesizer" hardware

option.
Tracking or Cable Fault Finder (CFF)

Tracking shows the frequency response of passive and active twoports in graphic
form. The CFF traces defects in cables.

To call up Tracking = Call up the system program,
o Cross Tracking inthe MODE menu (default setting).

To call up CFF = Call up the system program.
o Crossthe Cable Fault Finder scrollvariableinthe
MODE menu.

Flg 16.1: In the
MODE menu you
can choose be-
tween frequency-re-
sponse measure-
ment of twoports
and the Cable Fault
Finder
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Tracking

Test principle

Tracking shows the frequency response of passive and active twoports in graphic
form. The frequency band in which the twoport is measured is defined by the start
and stop frequency (signal generator). Depending on the resolution you select,
the test will be made at 250, 125 or 63 frequency reference points (Fig. 10.2).

After you start the test, the following operations are performed at each of the
frequency reference points:

1)  Signal generator is tuned to frequency reference point.

2) Testreceiveris tunedto receive frequency (the receive frequency can differ
from the transmit frequency by a definable offset).

3) Level is measured.
4) Result of level measurement is entered in screen window.

Once the test has been performed at all frequency reference points, you can read
off the limit frequencies of the twoport, for example, or output the test curve to a
printer.

Referencepoint: 1 2 249 250

L‘ Frequsenscy band
Start frequency Stop frequency

Fig. 10.2: Frequency reference points divide frequency band into equal intervals
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File under Chapter 10

Connecting twoport

When you connect the twoport, apart from the required culput and input power
(see Appendix A, "Technrical data"), the following combinations of output and input
sockets are possinle:

utput socket.

‘HIGH
L RXITX X

Test setup

Flg. 10.3: RX/TX selected as output sok- Fig. 10.4: RX HIGH selected as cutput
ket and TX SENS as input socket socket and RX/TX as input socket

Fig. 10.5: RX HIGH selected as output
socket and TX SENS as input sacket
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Basic settings

Setting
frequency band

Entering
RF output level

Entry of the start frequency in the Start field and of
the stop frequency in the Stop field defines the fre-
guency band in which the connected twoport is to be
tested (Flg. 10.6).

Move the cursor to the Gen Lev field and enter the level
with the numerlc keys. Confirm your entry with
(Flg. 10.6).

Flg. 10.8: Fre-
quency band and
RF output level
are defined in the
test mask

ker 267:0000) Mz’ ~13ie" dBm

B ConT inBFREEZER 1 -sHoT JrarkeRfidB-REFE]
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Settlng frequency When you test frequency-converting twoports, eg mixers,

offset

the receive frequency differs from the transmit frequency.
You enter this frequency offset as follows;

o Open PARMS menu with + (Fig. 10.7).
o Enter offsetin Frequ. Offset field,

2 Cross TX = RX-0ffset or TX = RX+0ffset to
show whether cffset is to be subtracted from transmit
frequency or added to it.

The display range of the frequency axis is matched to the
offset. After subtraction or addition of the offset, the receive
frequency muststillbe inrange (see Appendix A,"Technical
data").

Example:

Start frequency = 10 MHz
Stop frequency = 100 MHz
Offset = 10 MHz

TX = RX + Offset

After you start the test, the signal generator is tuned to
discrete values from 10 to 100 MHz and the test receiver
from 20 to 110 MHz. The testcurve is shown in the screen
window from 20 to 110 MHz.
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Selecting in the PARMS menu you choose the speed or resolution

resolution and (number of frequency reference points) per test cycle
speed (Flg. 10.7). There are three different speeds or resolutions:
Speed | e A
.. {nbmbeeof . U
_ frequency points). . L. =
Slow 250 approx. 8§
stnd. 125 approx. 4 s
Fast 63 approx. 2 s

The test curve is always displayed with 250 reference
points. So, for stnd. and Fast speeds, the levels between
two points are calculated from the adjacent points.

Flg. 10.7: inthe
PARMS menu you
choose the spead
or resolution per
test cycle

N B o0, Offsct : AT
§ - TX « RX = Offset - . i
a0 TH o= R+ OFfaet

‘Staf. Slow (hlgh res. =250 Ptz) .
i x Stnd. .(athd. /res. =125 Pta) -
Gen] T Fast’ (louirea. - 63
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File under Chapter 10

Selecting
display range

Inserting marker

Inthe REFLEV menu you can cross to alter the display range
of the test curve. Depending on the input socket that is
coupled, you have a choice of the following display ranges:

Input socket Menuitem | “Display'rangs." -
RX/TX +50,0 dBm +50 to~10 dBm
+30.0 dBm +30 to —30 dBm
TX SENS 0.0 dBm 0to—60 dBm
—30.0 dBm —30to—-50 dBm

“Stop. " .550.0000 Ml . 0.0 dBa

" -ge.0 dBm} EEEIFREIT |

BSvsien . #eakns. BREFLEVE . |

Flg, 10.8: REFLEV
menu, input socket
s TX SENS

inserts a marker (vertical line) in the screen
window. The freguency and the RF level of the received
signal at the position of the marker appear in the Marker
field. Strike the softkey again to turn the marker off.

Start

* Stop | 550.08028 MHz

,.Gen. Lev =~1@.8 dBm-

' Marker Z67.09000 MHz ~13.0 dBm

BCONT T NlFREE 7§ 1-SHOT JHARKERBAE—RE)

Flg. 10.9: Test
mask with marker
function activated
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Performing
reference
measurement

A reference measurement is important if the attenuation of
the connecting leads to the twoport is to be teft out of the
measurement, Procedure:

o Bypass twoport (Fig. 10.10).
= Start reference measurement with

(halt with (sToz)).
> Replace bridge by twoport and record test curve.

The softkey is displayed heightened to show that
reference values are entered into the measurement. The
attenuation of the connecting leads is allowed for until one
of the following parameters is altered: frequency band,
frequency offset, transmit fevel, display range of receive
level, resotution or input/ output socket, After one of these
parameters has been altered, the reference measurement
has o be repeated.

Flg. 10.10: During
reference measure-
ment, bypass is con-
nected instead of
twoport




File under Chapter 10

Conducting test

Conducting
continuous test

Conducting
one-shot test

Startthe test with (CoRTIN). To show that a continuous test
is set, the softkey is displayed heightened. Test curves are
now measured and displayed continuously. With
you can interrupt the continuous test and freeze the mo-
mentary test curve.

Start the test with (1-880T ). Halt the test with (STo® ). After
a test cycle the display of the curve is frozen and the

softkey is displayed heightened.

Flg. 10.11: Frozen
curve of lowpass fil-
ter

Start CEREENEEENGER
‘Stop 559. 0000 MHz
Gen Lev —19.9 dBm

fcont 1HgFREEZef1-SHOT . BARKERBuB—REE IS
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Evaluating test

Marker

Level axis —1

Receive frequency . T4e
and receive level of §i- |  -se

gg;lﬂac:ncurrent marker | — ; « Frequency exis
P gtert EECEITTNIE (receive frequency)
| ‘Gen'lLey - —10.8:dBm
Marker zq?.“eeea-mz =-13.8 dBm

Flg. 10.12: Test mask with curve of
lowpass filter

Basic settings: Start frequency = 150 MHz
Stop frequency = 550 MHz
Transmit level = =10 dBm
Frequency offset = 0
Connected sockets: RX HIGH and TX SENS

The level axis is divided into 10-dB increments in the
display. The division of the frequency axis is calculated from
the start frequency (fstar) and the stop frequency (fswop) as

Frequency/division = (fstop — fatart)/10

Inthe example this produces a frequency axis of 40 MHz/di-
visian.

E{faluation: The test curve shows the response of a lowpass filter with '
a 3-dB cutoff frequency at 270 MHz.

= Measurement is only made at the frequency reference
paints. If the frequency response of the twoport alters
between two points, this is not shown, Example: bandpass
filtter with a passband very much smaller than the interval
between two frequency reference points.
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File under Chapter 10

Cable Fault Finder (CFF)

s
With the CFF you can locate faults in cables to within 0.1 m.

Requirements

e 2Z/3 star or
T adapter
« Type of cable known or
velocity factor or dielectric constant known or
at least 1 m of faultless cable of the type tested.

Connecting cable to be tested

Z/3 star or
T adapter

50-C2 termination
Cable tested

Flg 10-13: Connect the cable to be tested with a Z/3 star to the TX SENS and RX HIGH
sockets, Instead of the Z/3 ster it also possible to use a T adapter. But then line errors
generate reflections at integral multinles of their distance from the T adapter,
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Baslic settings

Marker

i

Mismatch axis l j‘

—_—_—

Distance axls

Flg 10.14: Test mask

Setting length of cable tested

Cross the maximum length of the cable tested in the PARMS menu (Bild 15). This
automatically defines the display range of the distance axis. The real length of
the cable tested must not be more than the length crossed, otherwise there may
be measuring errors.

Defining unit of length

Cross either Meter or Feet inthe PARMS menu. Depending on your choice,
the units for the maximum length of the cable tested and the units for the distance
axis are then meters or feet.

MaxImum length
of cable tested

Flg 10.15: In the PARMS manu you defl-
ne the units for the distance axls and for
the maximum length of the cable tested,
You also cross the maximum length of
the testad cable
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File under Chapter 10

Selecting type of cable

The scroll variable inthe cable type field selects the type of cable tested.

When a type is selected, its velocity factor is automatically entered in the
Velocity factor field.

If the type of cable tested is unknown or not contained in the list, you can enter
the velocity factor yourself withthe User defined scrollvariable or determine
it with the Reference cable scroll variable (see “*Conducting test").

Flg 10.16: The scroll varlables of the
Cable type field produce the veloclty
factors of the major types of cable
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Conducting test

{n Dieiectrlc oonazam —'Va- | e V|

locity factor conversion; }

: ST After rnessage chnnect?
Vo= _\fs_r - Referance “Cible c:onnect-i
velucﬂy faglor

dlalactﬁc oons%ant
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File under Chapter 10

)

2)

After the reference measurement the velocity factor of the reference
line is automatically entered in the velocity factor field and the
User defined scroll variable in the Cable type field. Thus the
reference measurement is only required once.

The real length of the cable tested must not be greater than the maximum
length erossed inthe PARMS menu, otherwise the measured results may
be corrupted.
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Test example

Basic settings

Evaluation

Defect in cable
tested

o

i Y BENSMm——— | Distance of defect

: e [ ———r—from Z/3 starcrfrom T
T | 2dapter

Flg 10.17;: Test mask after measuring

defective cable

Type of cable tested = RG-8A/U (velocity factor 0.66)
Real length of cable tested = 2.6 m
Maximum length setin PARMS menu=10m

Use the spinwheel 1o position the marker on the point with
the largestmismatch. The Marker field showsthe distan-
ce of the defect from the Z/3 star.

The scale of the mismatch axis is logarithmic. The display
of the scale on this axis is not calibrated.

If a T adapter is used instead of the 2/3 star, reflections of
the actual defect will appear at integrai multiples of the
distance from the T adapier. Further defects in the cable
may be concealed by these,
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Fita under Chapter 10

Technical data

Tracking

Transmit frequency:
Recejve frequency:
Frequency offset:

RF output level:
RX/TX
AX HIGH

Max. receive level:
RAX/TX
TX SENS

Dynamic range:

Resolution:
Horizontal

Vertical

Cable Fault Finder
Length of cable tested:

Length of reference line:
Velocity factor:
Frequency range:
Transmitted level:
Resolution:

Test duration:

2.0000 to 999.8999 MHz
2.0000 to 999.8999 MHz
010 997.9748 MHz

—129.9 to —60.0 dBm (in 0.1-dBm increments)
—69.9 to +13.0 dBm (in 0.1-dBm increments)

+30 or +50 dBm
0 or -30 dBm

60 dB

250 pixels for 250, 125 or 63 frequency reference
points

150 pixels, 0.4 dB per pixel

1t0300m
3010900 ft

1t09.8m

0.5to1

2.0000 to 999.9999 MHz
—10 ¢Bm

max. 0.1 m

approx. 30 s
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Speed Summary

Entry flolds

Igtart Stari frequency

Stop Stop fraquency

Gen Lev RF cutput level of signal genarator

‘Display fleld. . - . ‘ B

Marker Freguency and ievel of RF receive signal at location of marker. Digplay
field is onty visible when marker functicnis active,

Softkeys- . L

(COoNTIN) Curve [s cantinuously updated,

Curve last visible on screen Is frozen. Start new measurement with
(CONTIR) Or (1-SHOT).

Measurament is parformed once and curve frozen.

Inserts marker (verticai line} In screen window. Current frequency
and related RF recelve lavel appear in ¥arkex display field. Locatlon
of test line on frequency axis can be alterad with spinwhes!. Strike
softkey again to cancel marker functlon.

dE-RET Compensates for attenuatlon of connecting leads.
PARMS menu. ) '

Frequ. Qffset

Offset of receive fraquancy from transmit frequency

T = RX — Qffmet

Recelve fraquency < transmit frequency

TX = RX + Offset

Recsive fraquency > transmit frequency

|

Slow Low speed, high reselution (2580 fraquency reference points)
Strd. Madium speed, medium resolution (125 frequency reference points)
Fagt High speed, low resolution (63 frequancy reference points}
'REFLEV.menu ‘

0.0 dBm Set display range for receive level. Input sccket TX SENS and output
—30,0 dBm socket RX/TX or RX HIGH are coupled.
+50.0 dBm Set display range for receive level. tnput secket TX/RX and output
+30.0 dBm socket RX HIGH are coupled.
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File under Chapter 10

Entry tlelds.

Cakle type

Type of cable tested

cable length

Length of refarence line

velocity factor

Is either entered automatically upon selectlon of type of cable tested or

must be entered with User defined scrollvariable.

Display-fleld -

Marker

Distance of marked defect from Z/3 star or from T adapter

Softkeye -

Starts test.

(sTOP)

Halts test.

PARMS menu-

Meter
Feet

Length of cable and display in meters/feet

10-500m
30-1500 ft

Maximum length of cable tested
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Tracking Lifeline

The chronological lifeling tells you what modifications have been made to the software
(SW) and the operating instructions. After a software update the lifeline helps you to find

out quickly about all major changes (see code} in the update operating instructions that
are supplied.

Coder C = Correction; mporianit Note: “NF. = New:Feature.
SW | Manual R

Verslon | pages |’ = . Changes
1.00 |9208-100-A -

Flrst complate manual in German and English version,
2.00|9210-200-A110-17H | NF [Now with Cable Fault Finder.
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Remote Control







The |IEEE-488 Bus

Up to the mid-1960s remotely controllable test equipment featured special-to-
company interfaces for external control of its operation. If you wanted to create a
test system out of units from different producers, you first had to overcome the
incompatibility of these interfaces by using extra interface circuits,

History

In 1965 Hewlett-Packard presented the HP-18 (Hewleti-Packard interface bus)
as a company standard. Within a very short time this interface had been accepted
worldwide. Ten years later it became an industry standard, the IEEE 488, IEEE
488 defines the electrical, mechanical and functional characteristics of a "bus
system”. Units fitted with such an inter-
face can be connected to one another

directly and be remotely controlled. The
|IEEE-488 standard is known under
different names, like HP-IB or GFIB
{general-purpose interface bus}. In
Europe the interface is standardized as
IEC 625, with a slight difference in the
definition of the subminiature D connec-
tor: IEEE 488 prescribes a 24-way and
IEC 625 a 25-way connector, The inter-

REMOTE

As soon:ds STABILOCK: 40

remotely controlled .on-the. [EE]

488 bus, the "REMOTE" LEDonvits
front panef lighits .up. The keys of
the Communication Mohitor are
then disabled. Exceptions:
switches to manual operation,

face of STABILOCK 4015 is based on
the |IEEE-488 standard and conse-
quently has a 24-way connector,

(REsET ) resets the microcomputer
of:STABILOCK 4015,

Bus structure

The IEEE-488 bus consists of eight data lines (data bus), three control lines for
dataexchange {handshake bus} andfive superordinate controllines (control bus).

ER Data Bus Fig. 11.1:

< St Structure of
q 3

n FCATNSRORENESD EEE-488

i Handshake Bus bus

DAY ,NRFD,NDAC

{Computar)
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Units fitted with an IEEE-488 interface always belong to one of the following
groups:

Listenei: These are units that only "listen”, ie only receive data, Typical members
of this group are printers, like the ink-jet printer offered as an accessory for
STABILOCK 4015.

Talker: These units only "talk" {eg frequency counters or clocks) and have now
becomne faitly rare.

Talker & Listener: These are units that can talk and listen, ie send and receive
data. STABILOCK 4015 belongs to this group. The received data are measure-
ment jobs, for example, and the sent data can be the measured results.

Controller: Units that can talk, listen and control are called controllers. tn most
cases they are computers specially designed for this purpose. Of late more anc
more personal computers (PCs) with a built-in IEEE Interface card are beingused.
A controller regulates the entire measurement procedure, sending measurement
jobs, receiving the measured results, calculating values, keeping statistics and
lots more besides.

The exchange of data on the eight data lines of the IEEE bus is usually performed
with ASCli-coded characters (ASCIl: American standard code for information
interchange). Proper data exchange between talkers and listeners is managed
by the handshake bus with its three control lines. This ensures correct transfer of
every character (data byis) and quite independently of the processing speed of
the units connected to a bus: the slowest davice that is involved in the momentary
data exchange determines the rate of data transfer.

Basically the handshake data exchange works as follows. A talker sends a data
byte and signals by the DAV (data valid) ine that there is a data byte ready for
collection on the data bus. As soon as a listener has coilected the data byte, it
signals reception of the character and its readiness to receive further characters
by the NDAC (not data accepted) line and the NRFD {not ready for data) line. The
procedure is the same when a data byte is intended for several listeners,
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The daia transmitted on the bus fall into two categorigs:

¢ Management messages: these decide, befors data exchange for example,
which unit is the talker and which unit or units the listener. The resetting of a
unit can also he ordersd by a managemsnt message.

e Device-dependent messages: these include setting commands for individual
units for instance, measurement jobs and measured results.

Creating IEEE-488 system

To integrate STABILOCK 4015 into an existing IEEE-488 system, ali you need is
the hardware option "Interface IEEE-488/RS-232/Keyboard” and an IEEE cable.
Two configurations come into mind for a minimai system:

e STABILOCK 4015 and 1EEE controller,
e STABILOCK 4015 and |EEE printer.

o

L ﬁ\tmma\m

T

Flg. 11.2: IEEE-488 system consisting of Flg. 11.3: IEEE-488 system consisting of
STABILOCK 4015 and coniroller STABILOCK 4015 and printer

What settings are necessary ?

An IEEE-488 system reguires harmonization of the following paramsters for all
units integrated into a system, With STABILOCK 4015 all these parameters can
be setin the PRINT menu (see Chapter 4).

Address: Just like a specific subscriber can be reached by his telephone number,
an |EEE-488 device must also be uniquely identifiable. This is done by means of
addresses, STABILOCK 4015 is set to a standard address of 27, but it can be set
to any other address between 1 and 31 in the PRINT menu.

End of string (EQS): One or two control characters, added by a talker to the end
of each message, tell a listener that this is the end of the message. But this will
only work if the same control characters are set on the talkesr and listaner. In the
course of time the following control characters have becomie customary for this
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purpose: CR (carriage return) and LF (line fesd). These control characters are
normally used in the combination CR or CR+LF,

End or identify (EOI): EOI is one of the five supsrordinate control lines. This line
is set by a talker simulftansously to the transmission of the iast character of a
message. EQ| permits the transfer of messages if there are EOS characters
contained in the massages itself. If STABILOCK 4015 outputs the contents of a
disptay {mask) for instance, these wiil be binary data which, depending on the
display contents, can comprise all possible 255 bit combinations from 00n to FFy,
If the combinations for CR (0Dy) and LF (QAn} are also among them, they could
be mistaken for genuine EOQS characters. But by scanning the EQI line, the
listener avoids this error.

Talk & llsten: This is the device mode. The "talk & listen” setting should always
be chosen if thers is a controller in the IEEE-488 system, Thea "talk oniy" setting
is necessary if there is only a printer connected to STABILOCK 4015, The printer
will then be set for "listen always".

When IEEE and when AUTORUN ?

Remote control by IEEE-488 bus is always necessary if more than one device is
required for automatically testing an tem. AUTORUN (see Chapter 9) also loses
out if you want to collect test statistics or a number of test setups want to access
a shared database. An example of this would be the alignment of radios at
different temperatures {(climatic chamber) and on different supply voltages
(power-supply unit) with simultaneous measurement of their quality (database).
AUTORUN is an advantage if the testing capabilities and possibilities offered by
STABILOCK 4015 for further processing of measured data are quite sufficient for
your test application. It is the ideal way to handle tests that keep recurring.
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How to create an IEEE program

The commands that produce the re-
quired running of an IEEE program differ
from controller to controlier. A controller
can initiate output to the data bus with
the command WRT or with QUTPUT or
with IBWRT. The command for collect-
ing datacanbe RED orENTER or IBRD.
You can find precise details about this
type of command in the manual to your
controlier.

The IEEE commands for remotely con-
trolling STABILOCK 4015 are quite inde-
pendent of the controller that is used.
These commands — they were devised
by SCHLUMBERGER - can be divided
into two groups:

‘Notation:

Each IEEE command- for remote-
control consists of at least five:ghar-
acters, further characters:m
added but are not-evaluated. Tt
possibility of adding characters
makes the commands-more intel-
ligible, is-useful for program-ddcu-.
mentdtion and simplifies program
housekeeping. The sameappliesto
blanks:they canbe insertedbutare:
unniecessary for correct execution
of -a command. Upper-case or
lower-case notation is-also op-
tional,

Setting commands: These put STABILOCK 4015 into the operating status

required for a particular test.

Test jobs: These tell STABILOCK 4015 to perform a cerain test. Test jobs
usually produce measured results. In other words, after issuing a test job the
controller must first collect the result before it can issue further commands.

Virtually all IEEE remote-control commands are also permissible for AUTORUN
programs; this is why Chapter 9 describes the IEEE commands that may be used
in AUTORUN programs and in IEEE programs. At the end of this chapter you will
find a list of the few IEEE commands that you can only use in iEEE programs.

The syntax and performance of IEEE remote-control commands are based on

the following needs:

# Use of the terms cormmon in RF test engineering.
¢ Relationship between manual operation and IEEE programming.
» Commands to enable extension and matching to future demands.
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Programming examples

Set TX frequency: QUTPUT 727, "TEFREquency 123.456 MHZ"
Set RF level: QUTPUT 727,"AMPLItude -78.9 DBM"
Call up TX mode: OUTPUT 727, "SETTX"

The above exampies apply to controllers from Hewlett-Packard: OUTPUT pro-
duces an output, 7xx says that output is on the IEEE interface and 27 is the IEEE
address of the recipient of the output (in this case STABILOCK 4015).

Here is the same example, but written for a PC with an |EEE card from National
Instruments:

TEXTS = "TXFREquency 123.456 MHZ" CALL IBWRT (STABI%,TEXTS)
TEXTS = "AMPLItude -78.% DBM" CALL IBWRT (STABI%,TEXTS)
TEXT$ = "SETTX" CALL IBWRT (STABI%,TEXTS)

Here STABI% is the device identification including its address.

A number of commands can be comprised into a command string using the

character ;" (reduces programming effort):
¢ Single commands
QUTPUT 727, "SETRX"

QUTPUT 727,"RXFRE 123.4567 MHZ"
QUTPUT 727,"AMPLI -80.(DBM"

o Command string
OUTPUT 727,"SETRX;RXFRE 123.4567 MHZ;AMPLI -80.C DEM"
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Tips & tricks

¢ A command string may only contain one measurement job. This measurement
job must come at the end of the command string, otherwise the following
commands will be ignored.

e The execution of a command starts straight afler receipt of the end character
EOS or, for a command string, after the semicolon. Depending on the com-
mand, more or less time will be reguired for its complete execution. Incorrect
measurements can result if a device has not yet executed a setting command
completely and another device already produces a measured result that is
dependent on this setting. Errors of this kind are avoided by terminating setting
commands with a semicolon. This causes command execution 1o be brought
forward. After execulion the EQOS character(s) is(are) read and only then is the
bus enabled.

Example: The following program is continued immediately after arrival of the
setting command for STABILOCK 4015 in case a). The subsequent frequency
measurement can therefore produce an incorrect value. In case b) however
the measurement is not performed until the Communication Monitor has set
the required frequency correctly.

Case a)

QUTPUT 727, "FREQU 123.4567 MHZ"
QUTPUT 703, "Measure_frequency"
ENTER 703,33

Case b)

QUTPUT 727, "FREQU 123,4567 MHZ;"
OUTPUT 703, "Measure_frequency"”
ENTER 703,38
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Output format
Measured resulis can be presented in normal or technical notation.

Normal presentation

Normal presentation corresponds to the notation that is usualin RF test engineer-
ing {(sign, value, unit) and applies automatically after each total reset. The data
are formatted for easier processing.

Characters 1-9 Measured value right-justified (max. nine places), sign im-
mediately in front of the numeric value, filling of unused
places with blanks. Special case: if a measurement does
not produce a valid value or there is overranging/under-

ranging, four minus signs are output instead of a numetic

value.
Characters 10-11  Blanks
Characters 12-14  Units {left-justified)
Characters 15-16 CR+LF

Examples

Characters 1121314 [6i{6|7|8 81011 |12113|14|15].1€
MeesLremert 3005 mW 3|00} .|s5 m|wW CRiLF
Invalid result - =-1-1- > | > > |CRjLF

Technical presentation

Technical or exponential presentation offers advantages if the contrcller ¢an
convert this format directly into its internal presentation. In this notation the
measured values (sign, value, exponent, unitj are always presented in the basic
unit (eg vV, W, A).

Character 1 Sign
Characters 2-11 Mantissa
Character 12 "E"
Character 13 Sign
Characters 14-15  Exponent
Characters 16-17  Blanks

Characters 18-20
Characters 21-22

Units (teft-justified)
CR+LF

11-8



Examples
Charact. 1| 2|3 | 4|56 |7]|8]{%a0[11 12 1a}14]15[18]17]18]19]20121|22
snw |+|0|ojoloiolo|ojolo]|ealEl-l0]9 W CRILF
s6w |+i0|olofojelelolofs - 1 W CR|LF
76smAl+i0lololelc|ole|7!lels|E]|- 3 A cA|LF

Service request

By means of a service request a device connected to the IEEE bus tells the
controller that a certain event has cccurred (measurement ended, error, paper
jamin printer, etc}. The SRQ line of the control bus is used for this kind of message
to the contreller.

Using the SMASK xx command, a controller lets a device know what events it is
"interested" in. The characters xx stand for the hexadecimal notation of an 8-bit
data value, the socalled SRQ mask. The bits of this mask have certain events
firmly assighed to them (see Table below). Whether or not the occurrence of an
event is reported to the contrelier on the SRQ line will depend on the result of the
logic AND cperation of the SRQ mask and the event bits. Oniy if the appropriate
bit for an event is set to “1" in the SRQ mask, is the service request triggered
when the event occurs.

-SRQ bit Meaning

o illegal setting on STABILOCK 4015 (warmning signal sounds twice) or missing hard-

ware option
S| Error In frequency synthesizer
. 2 Ingorrect IEEE remote-control command (Syntax error)

3 SELF-CHECK signals error.

4 Applied RF power too high {REDUCE RF POWER)

5 {llegal setting on STABILOCK 4015 {warning signal sounds once) or SELF-CHECK
axecuted

8 | idantification bit. Communication Monitor sets this bit if one of bits 0 through § is set.
Contreller sess from this what device sent SRQ message.

7 Reserved. In SRQ mask this bit shouid always be set to 0.

11-9



IEEE commands only for remote control

The following IEEE commands are only permissible for remotely controlling
STABILOCK 4015 with a controller. Further IEEE comrmands for both applications
(remote control and AUTORUN) are listed in Chapter 9, section "I[EEE Com-
mands".

1EEE command_t_ Effect

ERASE Triggers & tatal reset (see Chapter 1) that resets all entry fisids of
STABILOCK 4015 to ex-works settings,

Defines by the two-digit hexadecimal figure xx those events that
may trigger an interrupt (see section "Service request").

PRSTR As soon as this command is issued, the output format is in normal
presentation (see section "Quiput format®).

PREXP As soon as this command is issued, the output format is in technical
presentation (see section "Output format"}.
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Appendix A

Technical Data

Synthesizer

Nolse
+ Incldental FM, rms, CCITT =B Hzrms

Spectral purlty
» Phase ncise,

25 kHz carriet cffset
<1256 MHz = —57 dBe/Hz
125 MHz...250 MHz =-112 dBe/Hz
250 MHz...500 MHz =—107 dBe/Hz
500 MHz...1000 MHz = =102 dBe/Hz
* Spurous,
" 0.2 to 30 kHz offset = =50 dBe
+ Harmonles,
< 0 dBm unmod, =-20dBe

Reference osclllater
* Fraequency srror,

amblent temperature Oto 45 *C. < 0.5 ppm
* Buildup time for

<1 ppm etror = 2min
» Aging/year ==1ppm
+ External synchronization » 0.2 Venat

10 MHz (Hardware optlon) approx, 200 Q
Recelver test

Carrler frequency
« RF frequency range 0.4 to 1000 MHz
* Accuracy as referance oscillator
+ Resolution 100 Hz

Qutput level
+ N sockst RX/TX,

(AM & dB less) -130 to —60 dBm
* BNC socket RX HIGH,

(AM & dB less) =70to +13dBm
+ Resolution 0.1¢B8
¢+ Level eror, unmed,, » 2 MHz

BX/TX, >—~120 dBm =2dB

RAX HIGH, » =60 dBm =2dB
* Reflecticn

RX/TX = 1.2 VEWR

RX HIGH s 3VSWR

RX modulation

FM AC modulation
+ Frequency deviation {peak) 010 =30 kHz
* Medulaticn-frequencyrenge,

1 dB bandwicth 0.03t0 10 kHz min.
« Medulation-frequency setting
range 0.0310 30 kHz

Resolution 10 Hz
Setting error, 0.3 - 6 kHz,

devletion < 20 kHz =10%
Distortion, 1 kHz,

devlation < 6 kHz £1%
External Input 1M

Sensitivity "Fixed” (£5 % error) 10 kHzAp
Sengitivity "Variable" 0.01 to 10 kHz/mvp

FM DC modulation

Frequency offset,

<1 min efter calibration

Oto 125 MHz <500 Hz
125 to 1000 MHz < 1.3 Hz/MHz
Phese moduiation

Phase deviation (peak},

< 20 kHz FM deviation Ot 6 rad
Modulatien-trequencyrange,

1 dB bandwlcth 0.2 to 6 kHz min.
Modulation-tregquency satting

renge 0.03 to 30 kHz
Resoiution 0.1 rad
Setting error, 0.3 - 6 kHz £10%
{txrad < 10 kHz)

Distortlon, 1 kHz, < 6 rad =1%
External Input 1 MR
Sensttivity "Fixed” (= 5% error) 10 rad/Vp
Sensltivity "varlable" 0.01 %0 10 red/mvy
AM modulation

RF frequency range 1.5 to 520 MHz
usefui fo - 1000 MHz
Mcdulation depth 0to 80%
Moduletion-frequencyrange,

1 dB bandwidth 0.03 to 10 kHz min,
Modulaton-frequencysetting

range 0.03 to 30 kHz
Resolution 01 %
Setting error, 1.5 to 520 MHz,

frrod 0.1 -6 kHZ, m = 50 % 210%
Distortlon, 1 kHz, m <50 % 2%
External input 1MR
Sensitivity "Fixed" (=5 % error) 100 %/Vp
Sensithvity "Varlable" 0.03 1o 33 %/mVyp

Transmitter test

Tranamitter test, genere|

Automatic tuning

on RX/TX socket (Count)

< 600 MHz > 1 mwW
600 ... 1000 MHz > 10 mw




+ Max. Input level:

continuous

shortterm = 1 min;

Pause » 210 5 min,

dapending on temperature

Acoustic alarm for = limlt temperature
¢ Pmex on sockete RX HIGH.

and TX SENS

(no power protectionl)

s50W
=150 W

250 mW

Power maeaurement
+ Measurement range:
RX/TX socket 0.01 mwW o 150 W
AM peak 150 W max.
TX SENS scckst —8010 +10dBm
+ Resolution;
fordBm 0.1dB
for1 mWto 150 W <1%

* Measuringermor:

Input power < 50 W
RX/TX 0.6 dB + 2 digits
TX SENS +2dB + 2 diglts

<10 min after callbration

Frequency measuremant
* RF fregquency range
« Offsetfrequency range
< 0.5 x IF bandwith
* Resolution
{RF and ofget frequency)
* Maasuring error {plus
reference-oscillatorerror)
* Input sensttivity (offset measursmant)
RX}/TX aocket <=20 dBm
TX SENS socket <-80dBm

1.45 to 1000 MHz
= +40/10/5 kHz
10 Hz

= 20Hz

TX modulatlion measurement

Modulation meagurement, genaral

+ Standard IF filter for AM/FM/@M
3 dB bandwidth

+ Two narrowband channel filters
with high selectivity switch-
sslected IF for aura) menitering
of FM/@M medulation
€ dB bandwidty

* Input level wfo extra
measuring errer:
RX/TX socket
TX SENS socket

* Squaelgh, disconnectible.
Responge threshold

80 =20 kHz

20/9 kHz min,

0.1 mW to 150 W
=50 1o +13 dBm

adjustable

FM reeaurement

¢+ Measurementrangs

+ Hssolutlon:
deviation < 10 kHz
deviation = 10 kHz

* Measuring error,
deviation < 10 kHz,
03106 kHz
< 10 min after callbration

Ot 30 kHz

10 Hz
100 Hz

£8% + 1 digit

¢ Distortion, deviation < 10 kHz
+ Demodulatlon output
Sensitivity approx, 0.2 VppfkHz
3 dB bandwidth 0 1o approx. 14 kHz
+ Sensltivity on TX SENS sockst;
10 dB SINAD, CCITT,

<1%
600 &2

3 kHz deviation =2pV
&M meagurement
* Measursmentrange,
{rad X Tmod = 30 kHz) 0to 10 red
+ Rasolution 0.01 rad
+ Maasuring error, 0.3 o 6 kHz,
red xf5 10 kHz 8% + 1 digit
<10 min after callbration
+ Distortion, deviation < 10 kHz <1%
+ Demodulation output 600 Q2

Sensltivity approx. 0.2 Vyg/frad

3 dB bandwldth approx. 0.12 1o 14 kHz
* Sensltivity on TX SENS sockst:

10dB SINAD, CCITT,

3 rad daviation s2uVv

AN mgasuramont
+ Measurement range 0to 100 %
+ Resolution 01 %
+ Measuring error, m <50 %,

0.3to 6kHz =8 % +1digit
+ Distortion, m < 50 % <1%
* Demodulation cutput eooQ

Senslitivity
3 dB bandwidth

dependent on AF level
0 to approx. 14 kHz

Sputloue-modulstion measurement
* Msasuremant range,
for mex. measuring srror 2 dB,

raferred to 3 kHz FM,

3 rad, 30 % AM

CCITT filter, rms < 500 MRz 0to-50dB
CCITT filter, rms = 500 MkHz Oto-45dB

AF generators

Varlable-modulaticn generator A
+ Frequency range 0.03 10 30 kHz

* Freguency resolution < 10 kHz 0.1 Hz

x 10kHz 1 Hz
* Frequency aerror s0.02%
* Level range, EMF 01t03.6 Vims
+ Level resolutlon < 10 mv 0.0t mv

<38 mV 0.9 mv

=38 my imv
* Levelemorao0 Hzto3 kHz s2 % +2dighs

50Hz to 10kHz %5 % +2 digits
+ Distortion 30 Hz to 30 kHz

{Bw: 100 kHz) s06%
* Load Impedance 2002
* Quiput Impedance unbal.

0310 3 kHz 48:04Q
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1 kHz meduletion generator C
+ Distortion

(test bandwidth: 100 kHz)

(all other data like gen. A)

Beat-frequency osciliator
* Sum leve!l for

modulation beating

gen. A +B + C/Ext

{fer gen. B see internal

options, data module)

0.4 %

=15V

AF analyzer

AF voltmeter
* Fraquency range
(1 dB bandwidth) DC/AC 0/0.03 to & kHz min.

+ AC measuremant range Oto20V
* DC measurement range 010 =30V
+ Resolutionx 10V 100 mv
<10V 10 mv
<1V 1mv
<01V 041 mv
Measuring error at 1 kHz, DC = 2.5 % + 1 digit
Measuring error 0.1 to 3kHz =5 % + 1 digit
DC ofiset, after calibration s2mV
Input impadance unbal. 1M, 20 pF

CCITT filter
C-waightingfilter-
Highpass/lowpass/bandpass

to CCITT P53 standard

* + e e w s o»

filters programmable
AF counter
+ Freguency range 0.03 to 30 kKz
+ Rasolution <300 Hz 0.1 Hz

=300 Hz 1 Hz

+ Measuring errer = 2 digits
* Inputlevel 0.9 fo 3 kHz x10mVY
0.05te 10 kH2 =220mv
* Min. FM deviation for transm'tter tost 500 Hz
Diatortion & SINAD meter
* Tast fraquency
{1 kHz for SINAD) 0,210 2kHz
* Measuramentrange
for distortion Qto>50%
for SINAD Oto>45dB
» Rasolution for
distortion measuremant 0.1%
for SINAD 0.1dB

* Measuring error

for distortion < 10 % =0.5 % absolute

for SINAD 6 to 20 dB 0.5 dB
* Inputlevel » 100 mV
+ Min. FM deviation

{or transmitter test 500 Hz

Scope & analyzer

Digltal storage cacilloscope

* Modes one shot,
continuous,
freoze,

time measursment

Frequency range, AC,DC  like AF voltmeter

* Measuring error like AF voltimeter
+ Input switching like AF voltmeter
+ Trigger settings autetrigger
variable positive/negative

+ Trigger signals voltmeter
TX power

RX lave!

external TTL

* Horizontal defiection,
timebase

+ Vertical deflection,
{setting manually or automatically)
level scale 2 mV to 10 V/div

0.1 to 500 ms/div

Spectrum analyzer

Modes
+ "Analyzer' = analeg spectrum analyzer
+ "Marker" = analyzer with frequency
markers, optionally with
automatic tuning of
frequency markar
'+ "Freeze" = display stored,
simultansously
demodulation
{and aural monitering)
of marker frequency
Frequency
+ (2erodown-conversion!} image-free
* Frequencyrange 1.5 10 1000 MHz
+ Sweep width selectable 0.25t0 10 MHz
+ Evaluation bandwidth
corr. 1o sweep width max. 20 kHz
+ Swaeeptime =258
Lavel
+ Dynamicrangs, total -100t0 +50 dBm

+ Pret, n X 10 dB switchover

RX/TX sockat +10/+20 to +50 dBm

TX SENS socket -50/-4010 0 dBm
+ Display range

(Pret = 0 dBrel) 0to —60 dBrel
* Measuring error at

0to —40 dBrel aksoluts <3 dB

relative, Dift < 20 MHz s=1dB
+ inherent noise = —45 dBrel

ntermoduiation products
* Pmax = +20 dBm
Signaliimage ratic

s =40 dBre!
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Options

HARDWARE QPTIONS

Duplex synthasis X

+ For simuttaneous AX and TX functions,
v Al data as for RX and TX above.
+ Min. TX frequency 1.5032 MHz
+ Duplax spacing selectable » 2MHz
Data module
Digital encoder and decoder
for radio-data systems
* Codling:
NRZ = 10 kBaud
FFSK = 5 kBaud
FSK = 2 kBaud
Manchaster = 10 kBaud
* Encoder
additional
leve! satting error 4%
ovarshoot on squareweve =5%
« Decoder:
FM deviation range 1-t0 10 kHz
Vartable moduletion-generator 8
+ Additional level error =2%
*+ Distorticn 0,03 to 30 kHz
(test bandwldth 100 kHz) =1%

+ (all other data llke gen. A)

DTMF module
+ Encoder and decoder,
selectable duratlon and pause.

Interfece IEEE bus/RS-232-C/keyboard
IEEE bus Interfaca

+ Standard IEEE-488 GPIB
* Connector Amphenol socket,
24-way

« Application printer driver,
computer control

+ Functlons AH1,5H1, L2 T1,
SR1, ALY, DC1

Keybeard interface

for xeyboard ordering code 248 192
= Connector submin D socket,
15-way
antrles In autotest
programming

+ Application

R&-232-Cinterface

* Standard RAS-232-.C
« Connector submin D plug,

8-way
+ Application printer driver

Interfece Centronlcs/RS-232-C/keyboard
Centronics intarface

¢+ Standard Centronics interface

+ Connsctor Amphanol sockat,

36-way

* Application printer driver
Kaybosrd Intsrface

for keyboard ordering code 248 192

« Connactor submin D socket,
15-way
« Application antrles in autotest
programralng
AS-232-Cinterface

+ Standard RS-232-C
+ Conneactor submin D plug,
“9-way
Application printer driver

internal battery

+ QOperating tims,
battery fully charged >1h

* Intemalcharge,
automatlcally controllad approx. 14 h

{start when connactad 1o Hine,
stop upon limit temperature)
= Baltery-voltageindication
on dispiay
+ Batteryoperation
for line outege

fyp. 12V
automnatic switchovar

External synchronization (10 MHz)
« Appllcation Frequency synchronlzation
with ext, 10 MHz reference
* Synchron. indicator LED
* Input BNC socket, epprox. 200 @
+ Ref. signal 10 MHz, > 0,2Vt

SOFTWARE CPTIONS

Tests of mobile telephones and radio-data sy-
stams require approgtiate software optlons
on memory cards (See check list).

General data
Power supply

* ACline 2201115V =20 %
47 to 450 Hz

+ External DC supply
{minus on ground) +1010 32V

Upon line outage automatic switchover
to Intemal or external battery

* Powerconsuraption
{see opllons for Intemal battery)

approx. 80W

Control Interface
* Connactor submin D socket
25-way
* 4 control relays, each with 1 contact = 2 lines
frealy programmable of as automatle switch
for RX/TX, squelch.

« TTL control:
outputs 12
inputs 1
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Auxlilary power supply:
3voltages +15Vde, —15 Vde, +5 Vde
currant limiting approx, 30 mA

Dimenslons and welght

Waeight w/o options approx. 9.5 kg
with all options .

Inel. battery =13 kg
Dimensions W/H/D 3387176 /350 mm
Environment

Operating temperature 0to 50°C
Storage temperature —40to +70°C
Full speciiications after 15 min

Mechanical strength to DIN 40048
Shock a0

Vibration 5 Hz 1o 50 Hz, excursion 10 mm
10 Hz to 60 Hz, 2 g const.
Securlty VDE 0411/IEC 348

Radlated Interferance
RF tightness, measured with coll, 2 turns,
25 mm diameter on 50 Q at 25 mm distance

> 60 MHz <1V
<80 MHz =3 uv
Radiatedinterferance

to VDE 0871 = "limlt value B"

Ordering data

STABILOCK 4015 108301
Hardware optlons

Duplex synthesis 229038
Data module 236016
Interface Centronkes/AS-232keyboard 236012
Interface IEEE-488/AS-232/keyhoard 235013
Internaf battery 205006
DTMF module 248171
External Synchrontzation (10 MHz) 214026
Software options

NMT 450/900 Scandinavla 897974
NMT 450 897967
NMT 900 897880
NMT 450 untversal 897975
C-Net Austria 897976
NMT Benefux 897977
NMT France 897978
Natal-C Switzer'and 8a7979
ETACS UK 807971
TACS Japan (J-TACS) 837973
EAMPS 897972
RC 2000 897966

PQGCSAG (NRZ) 897981
POCSAG (FFSK}) ag7a82
Trunking MPT 1327 897983
Cityrud 897932
US Signaling 887984
LTA + US Signaling 897966
Microcall 897031
ARE AUTORUN-EdIter 887100
ACCESSOIRES

Accessories supplled 248025
Set of minlature fusas 848036/849064
Power cable standard or 880604
Power cable USA or 880620
Power cable UK gacs21
50 Q BNC termination (2 x) 874008
Pane! cover {2 x) 501370
Headphones |ack £84123
Battery-cable socket 884015
1 memory card (blank, 32 Koytes) 897050
User manual 280089
Racommended extras

|IEEE-488 Interface PCLIA 860182
Microphone 248147
Telescopic antenna 248148
Test-adapter kit 248138
Symm.-AF-Transformer 248184
VEWR measuring head 248104
Battery pack, external,

wlth connecting cable 248185
Keyboard 248182
Submin © connector set, 25-way

for control Interface 300641
Submin  connector set,

9-way for RS-292-C 300758
Cable set 300890
Transport case 300750
Protective Edges 248148
Carrying bag 378268
Centrenles cable 850180
Service manual 201089
RF probe 860108
1 M2 probe 860148
Ink-jet printer 896092
Spare cartridge 860133
Printer paper 2500 sheets 860134
Memory card 32 Kbytes 897050
Memory card 64 Kbytes 897051
Memory card 128 Kbytes 897052

Subject to changes without notice







Appendix B

Working with channel numbers

Entering channel numbers is much more practical in many applications than
entering "awkward" frequencies. So STABILOCK 4015 supports working with
channel numbers in all operating statuses that show the entry field Frequ on the
display (tuning signal generator and/or test receiver).

To work with channel numbers, you must always follow the steps below, the first
two being for preparation and only necessary once;

1. Enter conversion parameters in NoL/U menu,
2. Setrequired operating status on Communication Monitor,
3. Enterrequired channel number in Frequ field.

Steps 1. and 3. are explained more fully below.

Entering converslon parameters

Using the conversion parameters entered in the NoL/U menu, the Communica-
tion Monitor derives from a channel number the appropriate tuning frequency for
the signal generator and test receiver.

Entry field for channel spacing Entry field for duplex spacing

Entry fields for frecquency/channe! assign-

ment in lower bamd. The figures entered
hare mean that channel number 1 is as-

/ signed a frequsency of 150.0000 MHz,

T T

155. 0000 Mz

Chanme:] JSpace

. (28,6 kil A
Duplex Space . .
Channel Mo. This says whether the frequency increases
is Freq.  [150.0000 Miz | with increasing channe! number {norma

*‘]Chﬂn:ﬂ T FP:Q:I . case, top menu itern) or decreases {bottom

menu itemy.

BN

The concealed manu items are unimpor-
tant whan working with channel numbers.

Flg. B.1: NoL/J menu




Example: What frequency corresponds to channet number 23 for the canversion
parameters eniered in Flg, B.17

SIMPLEX

DUPLEX

fi = 150.0000 MHz + 22 x 20.0 kHz = 150.4400 MHz

The duplex spacing is unimportant here. If the duplex spacing is
set to 0 in the NoL /U menu, you ne langer have to bother about
the upper band and lower band when working with channel num-
bers (NoL = NoU)).

In duplex mode the spacing (10 MHz) is relevant. This means that
in addition to f1 = 150.4400 MHz there is a second frequency fa.
You can decide — as shown later — which frequency is to be in the
upper band and which in the lower band. if {4 is assigned to the
lower band, f2 will be in the upper band:

f; =150.4400 MHz  fz=fy + 10 MHz = 160.4400 MHz
If {1 is assigned to the upper band, f2 will be in the Tower band:

f1 = 150.4400 MHz fa =1 — 10 MHz = 140.4400 MHz

System programs automatically alter entries inthe ¥oL/U menu, $0 you should
always check, before working with channel numbers, that the required conversion
parameters {those last entered manually) are still present.

Entering channel humbers

If the conversion parameters are entered in the NoL/U menu, you can work with
channel numbers. If the Frequ field still shows frequencies, the field must be
prepared first for the entry of channel numbers. The steps for doing this are as

follows:

Preparation

1. Position cursor bar on entry field Frequ.

2. Enter required channel number, but do not yet confirm entry with (ERTER).

3. Strike (onIT/SELECT). This apens a small menu window (Flg. B.2) that
offers, among other things, the menu items NoU and NeL. These enable
assignment of the entered channel number to the upper band {NoU,
U = Upper) or to the lower band (Nol, L = Lower). Which of the two menu

items is now to be selected depends on whether simplex or duplex radios
are tested.




Fig. B.2: The small menu window permitsthe | ————— rx Fm T FM—— Z
assignment of a channel number tothe upper | Frequ  EERES E.  7S. 2350 MHz.
band (¥oU) or lower band (Nol). If you no | 22955,  _chmmHEy .
longer want to work with channel numbersand |- &2 i) herE EF :
return to frequencies, yol must cross menu |- Ext/lkHz <i.@ Chai 2.4Q Lz
. . PO Data 1.8 OFF
item MHz. Menu item Chn is irrglevant when ‘ —
working with channel numbers (sse Chap- PUR —— DEHOD 9BREL
ter 4, "CHAN"). \ et \ Sl

@.00 nd 28.6 khz

34,

3b.

Simplex: If the duplex spacing has been set to 0 in the NoL/U menu, it is
irrelevant which of the two menu items you cross (upper-band channel =
lower-band channel). If the duplex spacing is = 0, you must cross menu item
NoL {the channel/frequency assignment made in the NoL /U menu applies
10 the lower band),

Puplex: When testing duplex radios, you must know in which band.the test
item transmits or in which it receives. !f the test item transmits in the upper
band for example, the Communication Monitor receives in the upper band
and transmits in the lower band. If the channel number was entered in the
Frequ field of the signal generator in step 2. for example (Flg. B.2), menu
item NoL must be crossed $o that the signal generator transmitsin the lower
band on the required channel. You no longer have to worry about setting the
test receiver to the same ¢hannel in the upper band: as soon as a channel
is assigned to a band manually, the Communication Monitor automaticaily
assigns the same channel o the other band.

After this preparation you can enter channel numbers in the Frequ field without
any other steps. You can enter a channel number on the numeric block or oy
turning the spinwheel {see Chapter 2, "Continuously altering entries". In duplex
mode {tis enough to set either the signal generator or the test receiver to a new
channel in order to tune both correctly (automatic offset by the duplex spacing
entered in the NoL/U menu).




Exchanging upper band and lower band

On some duplex radios the band assignment to transmitter and receiver can be
changed with a switch. On the Communication Monitor you must open the menu
window (Flg. B.2) and then simply cross NeU instead of NoL for example.

Radlo Communication

x| Upserband | T AX = NoU | Upper band | TX = NoU

><.

TX = NelL Lcwerband RAX = NoL

Returning to frequency entry

When you want to work with frequencies again, position the cursor bar on the
Frequ field, open the menu window with and select menu item
MHEz.




Appendix C

Version status

Some passages in the text of the manual are marked with number indexes. This
is to inicate that the particular passage is not universally valid but depends on the
software/hardware version of STABILOCK 4015, What the restrictions are can
be seen from the explanations to the number indexes below.

1)

2)

3)

4)

5)

IF bandwidth 8 kHz not available until revision status 01 of the Demodu-
lator stage (see HW REV menu).

Ifthe HW REV menu shows a revision status of < 02 for the RF Unit,
the TX SENS RF input socket has to be terminated with a $0-Q resistor
before starting the calibration procedure. The calibration menu windows
draw your attention to this by showing Connect 500 terminator to
TX Sens socket.

If the STATUS menu says you have a software version of <1.20, the
Communication Monitor will not offer temperature-regulated calibration,
So, if your Communication Manitor is subjected to use that can cause its
interior temperature to alter (alternating use in a test shop and mobile
service, application of powerful RF signals), you should carry out specific
calibration at regular intervals (in any case before precise measurements,
see Chapter1).

From serial number 0289000 onwards there is no longer a filker mat in front
of the fan opening but a filter grid. If you operate the Communication
Manitor in dusty surroundings, an extra filter can be used: up to seria!
number 0489999 filter mat 770 221, from serial number 0583000 fine filter
788 221. All filters should be cleaned at regular intervals (see Chapter 3,
"Rear Panel").

if the sTaTUS menu indicates a software version of < 1.30, the Com-
munication Monitor will not offer you the TX/DUPLEX Special F-BRST.




STABILOCK 4015 Lifeline

The chronological lifeline 1ells you what modifications have besn made to the firmwars
(FW) and the operating instructions, After a firmware update the lifeline helps you to find
out quickly about all major changses (see code) in the updated operating instructions that

are supplied.
‘Cibde:  C =Correction, IN = imporiant Note, NF.=New Faature
v \’Iﬂ:rr;lljoarl pegea Changes
1.20;8205-120-D [no .= |Flrst complete manual In German and English verslon.
9206-120-E | some 'C' Littie typographical and printer’s errors.
8207-120-F -~ |Flrst complete manual In French version.
2-23 [iN:| A total reset deletes all internal stored setups.
4-34 |-C'|Service Checklist (Sampls) with RF output level = 2 mV.
5-83 1G:|Notation far keys changed from () to {3 ).
8-18 IN After a firmware update, do not use existing setups.
A2 [T Input sensitivity {o4set measure.) RX/TX socket = < -20 dBm.
1.31{9210-131-A [7-18 |NF Frequency measuremsnt on RF bursts.
soma |NF|Character softkeys improved {eg cid: new: (ABCDE)}.
1.32(9211-132-A [no C Frequency measurement (f~ 80 MHz, P = 1 W) now accurate.
7-18 | Burst measurement anly above 50 MHz allowed.




‘Appendix D

Executing firmware update

Updating the STABILOCK 4015 firmware calls for the replacement cf two
EPROMs on the computer board. When handling the ICs, remember the usual
protective measures for electronic devices, especially as regards electrostatic
discharge.

Recording Instrument settings

The update means that the Communication Monitor toses all instrument settings
specified by the user, ie setups stored in RAM, declared user tone sequences
and many declaraticns made in the menus. Setups stered on memory cards are
also no lenger usable after a firmware update, So, before the update, check what
user-specific setups will still be required and record them on paper. After the
update you will then be able to set and store them again.

Replacing EPROMs

1) Switch STABILOCK 4015 off and remove all leads including the power
cable. If sockets Bu 27 and Bu 26 are still covered with plastic caps, they
can beleft in piace. If there is an interface {hardware opt|on) attached to the
rear, this will have to be removed.

"2} Undo all screws on the rear panel that are inserted in the black strips,
3) Remove the rear panei by a short tug on the screws A and B {Flg. D.1).

Rear pansl

Flg. D.1: After undo-
ing the screws on
the black strips, the
rear pansl ¢can be re-
moved by a short
tug on screws A and
B.




8)

9)

The board right next to the power supply is the computer board of
STABILOCK 4015. Use the metal piece between the two connector strips
as a grip and carefully pull out the computer board. Caution: Meverpuli out
the computer board while the set is switched onl

On the computer board you will find EPROMs P3 and P4 {Fig. D.2). Remove
them from their sockets - best done with a chip extractor - and put them to
one side (make sure you do not get the old and new EPROMs mixed up).

Are the pin rows ofthe two new EPROMs at right angles to the IC packages?
if not, carefully bend them to the correct angle with a clamp or on a flat
surface.

Insert the new EPROM P3 in socket P3 (Fig. D.2) and P4 in socket P4
{observe the markings on the package).

Put the computer board back into the slot next to the power supply on its
guide rails. The component side must be facing away from the power supply
(dirgction of insertion: see Fig. D.2). Do not use force: the computer board
must easily slot into its connector,

Put the rear panel back in place, ieading with the lefthand edge. Apply
prassure to the righthand edge and the rear panel will engage with the
chassis and can be screwed in place (tighten alf screws on the black strips,
otherwise any interface attached to the rear panel will not make proper
contact). If no interface is connected to port A/port B, sockets Bu 27 and
Bu 26 should ba left covered by their metalized plastic caps (to shield
radiated interference).

- Package marking Flg. D.2: Computer board of
STABILOCK 4015 with two

EPROMSs P3 and P4

Direction of insertion (see step 8)




10)

11)

Reconnect STARILOCK 4015 to its power source and switch it on. A total
reset is necessary for initializing the new scftware. Press the key,
keep itdepressed and briefly strike the key. As socn asyou release
the key, there is a brief pause after which you are requested to
calibrate, and then the STRTUS menu appears, showing the version num-
ber and checksum of the new firmware. Strike the key and
STABILOCK 4015 is ready for operation again; all entry fields and menu
items are reset as they were ex works. The "Lifeline” in Appendix C tells you
what the important modifications are between the previcus and the new
firmware.

Return the removed EPROMs directly to the SCHLUMBERGER service
station from which you received the new EPROMs. Use the special package
that tre new EPROMs were supplied in.







Appendix E

Functional description of STABILOCK 4015

The functional description refers to the block diagram at the end of this section.
Circuit diagrams, component layouts, parts lists and a detailed description of all
stages are contained in the Service Manual {(ordering cede: 281 08%; when
ordering, state the serial number of your unit).

SYNTHESIS

Frequency synthesizer: The 100-Hz decade and the 5-MHz decade are ¢com-
bined in the adder PLL {phase-locked loop) to produce an output frequency
‘between 500 and 1000 MHz. Frequency dividers extend this range to between
125 and 1000 MHz. Down-conversion with 410 MHz in the RF Unit produces
output frequencies from 125 MHz down to 0.4 MHz.

Duplexsynthesizer (option}; The duplex stage only producesthe local-osciliator
(LO) frequency for transmitter tests if the synthesizer for receivertests is required
at the same time, The duplex circuit differs from the other synthesizer through the
extended frequency divider at the output and the lack of FM modulation and the
sweep function.

20-MHz crystal reference: The temperature-compensated crystal oscillator
{TCXO) in the RF Unit requires no warmup after powering on. This is the
frequency reference for the synthesizer, duplex, 1-kHz generator and computer
(modulation generator A and the Data Module have a separate reference
frequency).

Acting as a calibration generator it produces a substitute TX signal for calibration
and selfcheck.

[n the external synchronization (option) the internal 20-MHz crystal frequency is
synchronized with an external 10-MHz reference by a very slow PLL.

Synthesized sweep for spectrum analyzer: The sweep generator drives the
unsynchronized oscillator of the 100-Hz decade, whose divided output frequency
is counted by the computer. Atthe end of the sweep range the computer triggers
a new sweep with "Up/Down". The sweep rate depends on the set sweep width
and the synthesizer frequency divider at the output. It is controlled by the DC
voltage on "RXAM".




RECEIVER TESTS

Qutput level: The rectified RX level is controlied over a dynamic range of at least
16 dB according to the rectified AM modulator signal. The 10-dB-graded attenuz-
tor damps the RX signal by 0 to 50 dB. This electronic attenuator also switches
fast enough for squelch measurements.

For the RX/TX socket there is extra fixed attenuation to reduce the output level
by 60 dB to between -60 and -130 dBm.

On the RxXhigh socket there is - in part amplified - an output level of -70 o
+13 dBm.

AM modulation; An (AM) AC voltage is superimposed on the (RX level) DC
voltage. This sum signal is attenuated by a D/A converter in the modulation
generator as a function of the tevel setting.and fed 10 the output-level control.

FM medulation: The FM modulator in the synthesizer consists of a tunable crystal
oscillator that is synchronized by a very slow PLL for FM-AC. For FM-DC the
synchronization is disabled.

The FM modulation signal is produced by the modulation generator, Before the
FM modulator the amplitude is increased by afactor of x1, x2 or x4 10 compensate
for the FM reduction in the frequency divider on the synthesizer output. The
polarity is switched far the down-conversion range of <125 MHz.

In the 5-MHz decade the FM deviation is divided differently in each 5-MHz band.
The corresponding alteration of the FM deviation is compensated automatically
in the level of the modulation generator.

&M modulation: The preemphasis alters the FM signal amplitude as a function
of modulation frequency. At twice the modulation frequency the amplitude is
halved. At 1 kHz the level is the same for FM and ®M. Below 300 Hz the level is
reduced by a highpass filter.




TRANSMITTER TESTS

Signal path: In transmitter tests the 4015 works as a test receiver, High TX levels
on the RX/TX socket ar small TX levels on the TX SENS socket are applied via
fixed attenuators or amplifiers to the RF input of the TX mixer. The LO signal from
the synthesizer or duplex stage mixes the TX signal down to IF frequency. The
IF level is matched to the following demedulators, et by n x 10 dB amplifiers or
attenuators.

Frequency measuremaeant:|f the level on the RX/TX socket is high enough, the
computercan countindependently of the test receiver via frequency dividers. This
means that autornatic frequency tuning is possible. At low levels the transmitter
frequency is calculated from the counted IF frequency and the set synthesizer or
duplex frequency.

FM demodulation: Depending on the FM maodulation spectrum that is to be
measured, one of three different IF filters can be connected ahead of the FM
demodulator.

dM demodulation: The deemphasis alters the amplitude of the FM demodulation
as afunction of the modulation frequency. if the modulation frequency is doubled,
the amplitude is also doubled. At 1 kHz the level is the same for FM and $M.

AM demodulatlon: A linear peak-responding IF rectifier works as the AM
demodulator. The measured value — even for distorted madulation through
appropriate evaluation — corresponds to the AM definition (m = A-B/A+B). The
demodulated AM signal is also used for measuring power. Far this reasen the
test receiver Is linear throughouwt, from the RF signal through the [F and AM
demodulation to the A/D converter.

Spectrum analyzer: After the TX mixer the signal path is different from that of
normal transmitter testing. The IF is no longer 450 kHz but approx. 0 to 10 kHz
instead. Level measurement is as in AF decoding. The "IF bandwidih" corre-
sponds to double the bandwidth of the programmable lowpass filter of 1 to 10kHz.
This is matched to the set sweep width (for sweep, see Synthesizer),

AF GENERATORS
There are five different signal sources:

Variable modulation generator A

Data Module (opticn) for digital data modulation, or as modulation generator B
DTMF Coder (option) only in place of the Data Module

1-kHz modulation generator C

External modulation input only in place of the 1-kHz modutation generator

ook o

A maximum of three signals can be superimposed as an internal or external
modutation signal. In duplex mode internal and external modulation signals are




available simultaneously.in as much as it is practical for an application, DC
coupling is possible.

AF DECODING

Slgnal path: According to the application, every signal that is to be measured is
applied to the A/D converter via switches, multiplexer, AC/DC switchover, filters
and switch-selected amplifiers in a continuously repeated test sequence, Only
one signal can be measured at a time.

On the front panel there are also AF output attenuators and input amplifiers to
prevent interference on the longer internal lines. The extra circuit paths on the
modulation-generator board are only necessary for calibration.

Digital signal processing: The fast signal sampling in the A/D converter digitizes
the test signal, which is evaluated by the digital signal-processing software of the
computer. Thus, for example, no hardware notch filter is necessary for distortion
measurement {o suppress the fundamental because this fundamental is "calcu-
lated out" by the digital signal processing. Other traditional hardware functions
iike AF filter, rms rectifier, peak-responding rectifier are also managed by the
digital signal processing. To keep testing time short, the CCITT filter and a
selectabte lowpass filter are in the form of hardware.

Incoming DTMF signals are decoded by the DTMF option largely independently
of the computer. The digital modulation signals for cellular and ether radio
networks are decoded in the Data Module (and aiso generated). Generation and
decoding for sequential calling systemns are performed independently of the Data
Module in modulation generator A and frequency counters in the computer.

POWER SUPPLY, BATTERY

Depending cn the line voltage that is applied, the switch-mode power supply
automatically seiects the appropriate voltage range. The secondary side is fed
gither from the primary side or from the internal or external battery. It produces
the three internal supply voltages, the voliage of +15 V also being available with
low load current as a reference voltage and without voltage losses in the entire
set.

The charging of the internal battery works fully autornatically even when the set
is powered off but still connected to the line. Upon warming up of the intermnal
battery at the end of charging with approx. 0.7 A, the power supply automatically
switches to a trickle charge of approx. 0.07 A. The speed of the fan is contralled
by the RF Unit as a function of the internal temperature.




COMPUTER CONTROL

The computer includes a 68000 microprocessor with the necessary peripherals
and memory. An extra multiplier accelerates DSP computations. Front-panel
operations are detected by the keyboard encoder. The LEDs on the front panel
are driven by LED drivers. The display -driver drives the electroluminescent
display. The control of the Data Module is by way of the serlal ACIA interface.

The bidirectional system bus for controlling all boards consists of two PlAs
(peripheral interface adapters).

A timer generates a frequency that determines the cuteff frequency of the
programmable 1 to 10 kHz lowpass filter.

External interface options are controlled directly by the computer bus. [n this way
printers, radio sets, etc can be controlled on different interfaces. An external
keyboard can be connected to generate AUTORUN programs,

CALIBRATION

Measuring accuracy is substantially Improved by software carrection and calibra-
tion. A distinction is made between once stored correction data and calibration
that can be repeated at any time. EEPROM correction: RF frequency-response
flatness and level errors of the RF Unit are measured before equipment is shipped
and stored in & nonvolatile memory (EEPROMY) in the RF Unit. This means that
the unit can be exchanged without sacrificing accuracy.

AF calibration: Level errors of the internal AF circuits are avoided by measure-
mentand allowance for level deviations. For this purpose there are special internal
test circuits {AF CAL).

TX/IF calibration: IF level, modulation and demodulation can be checked very
precisely at any time with the 20-MHz calibration signal (CAL Gen). In this way,
even at extreme temperatures and when boards are exchanged, high measuring
accuracy is achieved, eg for selective measurement of transmitter power, aiter
the automatically run calibration procedure.

SELF CHECK

Automatically run selfchecks can test just about every internal function without
external aids. In this way a defective board can be uniguely localized. A number
of extra circuits, like the test generator on the iF input and the selfcheck lines of
tevel and frequency controls, enhance these possibilities further.







Front panel foldout

-Explanation of numbers: see Chapter 3
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Appendlx F

Quick Reference

The Quick Referance shows for all standard masks and menus the identification numbers and cades that are required for the IEEE commands WRTVA, SELECt, CANCEI and RESULt (ses Chapter9). This reference
saves you having to page through the masks/menus with (EELP v) and (EELP_R). Figures with the remark RESULT show the numbers of display fields, all other masks and menus show the numbers/codes of
enlry fields. ‘

RX Fp ———————— ~ —- TX Fh TX FH
Frequ Frequ 4,77 Frequ T
Offsct Offset Offset
Le w500 » Levs5en [~ RX mode
Gen ERRN Gen 2 G > —
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TX FH TX FN
Frequ Frequ 150.6000 MHz
Offset Offset
‘Gen 2 : 2 Gen  1.0008 kHz 28.0 mv
ExtsikHz (1. 0909 kHz) OFF ExtsikHz ¢(1.0008 kHz> OFF
Data 3 : OFF Data ©.1538 kHz OFF
Devlation Deviatian Z.40 kHxz
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PL Common Tones
x Free defined

Devlatlion

DECODEQ"SEND-JCLEAR §

T RX FM

} A DY B

x TOME ©.40 0.0 ©.20 1.08
THEVCE 1.0 .08 3.00 1.30
USER EER EFEE

Call Humber

Deyiation
Time
Pause

DTHF Analyzer

. Decode Tones
Timeaul

Decoded Tones :

[ SEND: WDECODER: ..o il oo WSTHELE

RX FH T™W FM —
Frequ RN
Offset
Lev /500
Gen ’
ExtslkHz (1 OFF
Data 7 OFF
DPL Ercode 21

Decoded

Deviation 20 ]

DECODE]-SEND- CLERR - DRL.

DTHF €enerator
Call Numbrer 12345
Deviation 2.4 kHz
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Pause @ ms
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Decade Tones S
Timeouti 1000 ms

Pecoded Tones : [NEENENTININRES

|:SEND:DECODEN & == ol oo
RESULT

RKXFH —— TX FM:
Frequ 159.0000 MHz 169.0000 MHz

Offset +0.0 kHz
Le v/ 5@ -66.0 dBm
Gen 1.0060 kHz 2.4@ kHz
Ext-1kHz <1.0¢0@ kHz> QOFF
Data 9.1538 kHz OFF
DFL Encode o7

Decoded )

Deviation 4.0@ kHr

DECODEJR .SEND. BCLEAR ..

RESULT
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