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Qualititszertifikat

Sehr geehrter Kunde,

Sie haben sich fir den Kauf eines
Rohde & Schwuarz-Produktes ent-
schieden. Hiermit erhalten Sie ein
nach modernsten Fertigungsme-
thoden hergestelites Produkt. Es
wurde nach den Regeln unseres
Qualitéismanagementsystems
entwickelt, gefertigt und geproft.
Das Rohde & Schwarz-Qualitéts-
managementsystem ist nach SO
9001 zertifiziert.

he

Certificate of quality

Dear Customer,

You have decided 1o buy a
Rohde & Schwarz product. You
are thus assured of receiving a
product that is manufactured
using the most modern methods
available. This product was de-
veloped, manufactured and

tested in compliance with our

quality management system stan-
dards.

The Rohde & Schwarz quality
management sysfem is certified
according to 1SO 9001,

Certificat de qualité

Cher client,

Vous avez choisi d'acheter un
produit Rohde & Schwarz. Vous
disposez donc d’un produit fabri-
qué d'aprés fes méthodes les plus
avancées. Le développement, la
tabrication et les tests respectent
nos normes de gestion qualité.

Le systéme de gestion qualité de
Rohde & Schwarz a été homolo-
gué conformément & la norme

SO 9001,
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Supplements A... W
to Operating Manual
RADIOCOMMUNICATION SERVICE MONITOR CMS 50/52/54/57
(From Software Version V4.86)

1 RF Spectrum Analyzer

1.1 Spectrum Analyzer Main Menu

SPECT CMS - Local
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Fig. 1.1 Main menu of RF spectrum analyzer

From the select menu, the main menu of the RF spectrum analyzer can be selected by pressing the
SPECT key.

In this menu, the CMS permits to display modulation spectra within one or a few channels as well as
observe the complete frequency spectrum in the range from 10 MHz to 1 GHz {max. span 50 MHz for
CMS50 and CMS52).

The softkey RX-Test permits to branch directly into the main menu for the receiver test, softkey TX-
Test into the main menu for the transmitter test.

In operating mode RF Spectrum analyzer, all RF functions of the instrument are made use of, even if
the duplex synthesizer is instatied. Thus no duplex operation is possible. To achieve highest sensitivity
for measurements, use Input 2 with 6 kHz resolution filter and a reference level smaller than -35dBm.

1.2 Functions of the Main Menu

1.2.1  Function RF Att/Auto

For measurements via the connector RF IN/JOUT, the spectrum analyzer is provided with switchable
input attenuator pads in the range from 0 to 112.5 dB. This input attenuation can be selected

manually, or it is set automatically depending on the power measured by the power meter and on the
reference level set. The set value is indicated in the upper display area.
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Changing from automatic setting to manual setting and vice versa is effected by pressing softkey 1.
For measuring small voltages via the sensitive input connector RF IN 2, RF tevel matching is not
possible. The functions RF ATT and AUTO are insignificant in this case.

Manual attenuation setting:

in the position RF ATT, the user can set the attenuation himself in the range from 0 to 112.5 dB. Since
the total attenuation is obtained by series-connection of single attenuator pads of fixed attenuation,
not all values can be implemented. The CMS therefore rounds the entry to the next possible value.
Note that a 20-dB power attenuator pad is automatically cut in when a high RF power (approx.
>13dBm)is applied.

Automatic attenuation setting:

in the AUTO position, the power at the connector RF INJOUT is measured internally in the CMS prior to
each build-up of the display, which permits the optimum setting of the input attenuation to be
determined automatically.

1.2.2 Function Resolution Filter

This key is used to select the bandwidth of the resolution filter via which the frequency spectrum is
weighted. The CMS$ provides 7 resolution filters with bandwidths from 150 Hz 1o 3 MHaz. The set filter
bandwidth is indicated opposite to the key.

Since, depending on the settings of the frequency span, not all filters allow for a useful display, their
selection is restricted.

Span Settable resolution filters

2A4kHz ... 30kHz 150 Mz, 6 kHz, 16 kHz, 50 kHz

30kHz ... 1.2 MHz 6 kHz, 16 kHz, 50kHz, 300kHaz, 1 MiHz
1.2MHz ... 3.2MHz | 16 kHz, 50kHz, 300kHz, 1 MHz, 3 MHz
32MHz ... 10MHz 50 kHz, 300kHz, 1 MHz, 3 MHz,

10MHz ... 60MHz | 300 kHz, 1 MHz, 3MHz,

60MHz ... 1GHz 1 MHz, 3 MHMz,

Table 1.1 Settable resolution filters depending on the frequency span set
{max. span 50 MHz for CM550 and CMS52)

1.2.3 Function Tracking Mode (only if fitted with CMS-B9/-B59)

Softkey 3 permits to activate and deactivate the tracking mode (tracking generator). In this operating
mode, an RF signa! is output at the connector RF INJOUT according to the span selected and the signa!
at the input connector RF IN 2 is displayed in the spectrum analyzer display. in this way, filter
frequency responses can be recorded, for example.
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Tracking mode is only possible if the CMS$ is provided with a duplex synthesizer {option CMS-B9/B59).
Besides, RF input 2 must be selected, because the test signal is generated at the connector RF INJOUT.

The key RF LEV/RF OFFS is used in tracking mode. RF LEV indicates the level of the RF signal at the
connector RF INJOUT. The value corresponds to the setting of the RF transmitter level in the Rx or Dx
test.

The function RF OFFS defines the frequency difference between the connector RF IN/OUT and the
connector RF IN 2, e.g. for measurement on frequency-converting modutes. The value may be positive
or negative. ‘

The settings for the RF level and the offset frequency are indicated in the upper display area as soon as
the tracking key is active.

i i
) CMS with CMS-B9/CMS-B59 i
' i
i i
i :
' H
; RE 0.4 to 1060 MHz spectrum 0.4t0 1000 MHz |
' 5.27 dBm :
: Generator -134to (¢ dBm ; ‘ !
: unmodulated {=-3 dBm with :
i 24-dB-attenuat)]
‘ ;
i . ;
! Tracking mode '
' i
5 :
RFIN/OUT INPUT 2

DUT

————mcan| Eilters e
Separating filters
Frequency-converting modules *)ems52 /54 /57 only

Fig. 1.2 Tracking mode
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1.2.4 Function Cable (only if CMS-B9/B59 is fitted}

This function can be used to detect short circuits or open circuits in RF lines.

To carry out the measurement, connect the CMS as shown in Fig. 1.3.

ROHDE&SCHWARZ CMS
~ N R

\- /

RFINIQUT INPUT2

@ ®0000——= O

normal
T-Adapter

LI

Cable under Test

X.

Fig. 1.3 Connection of the CMS for cable fault test

After the cable softkey has been pressed, the CMS activates the tracking mode and the following
presettings are made:

starting frequency: 0.4 MHz

stop frequency: 200 MHz {frequencies and levels may be varied arbitrarily while
RF input: INPUT2 measuring)

reference level: -27 dBm

RF transmitter level: -37dBm

in addition, the FREEZE key is activated so that recording is stopped after the first build-up of the
display and the picture can be analyzed by the user.

Depending on whether there is a short circuit or an open circuit, the curves will be different:
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CMS - Local

SPECT

MER-FRQ: +5.07 m

.....

RE-0FFS! +0.00000 KHz

80.00000 MHz

=

MKR
-> CF

MKR ->
REF LEV

SPHN

Fig. 1.4 Short circuit at a distance of 5 m.

RE-TESY

CHE ~ Local

SPECT

3
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MKR-FRG: +5.07 m

MKR-LEU:

INPUT 1
INPUT 2°
CENTER

................

g
48

0. 40000 HHz RF-DFFS: +8.00000 MH2z

Fig. 1.5 Open circuit at a distance of 5m.

In the case of a short circuit, the recording shows a notch near the zero frequency (Fig. 1.4}, while in

80.00000 MHz

FREEZE ™ i

MKR

- CF
MKR ~»
REF LEV

SPARH
STOP |

the case of an open circuit the first notch only occurs in the half-distance frequency range (Fig. 1.5).

The distance to the open circuit or the short circuit is determined by placing the reference markerin a
notch using the VAR rotary knob and hardkeys SHIFT REF ENTER. Now an adjacent notch is
approached using the VAR rotary knob. The distance can be read in the upper area of the display in

the unit meters.
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With the cursor on the CABLE softkey, the reduction factor can be entered on the keyboard. The
reduction factor is the ratio of the propagation speed of electromagnetic waves in a cable of a defined
material to that in the air. Reducing the speed of a wave corresponds to a reduction of the
wavelength.

Reduction factors of approx. 0.5 and 0.95 are encountered in practical applications. CMS allows figures
between 0.01 and 1 to be entered.

Reduction factors of the most common cable types:

Cable designation Reduction factor
RG 58C 0.66
RG 400 0.66
RG 142 0.69
RG 402 .69
RG 214 0.66
RG 393 0.69
RG 401 0.6%9
RG 196 A 0.7
GSC 3008 0.7
Pair of coax. €€l cable, small 0.95
Pair of coax. CCl cable, normal 0.95
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1.2.5 Function Quick

This key permits to influence the speed of the beam. In the preset status (Quick not active), 400 pixels
{corresponding to 400 test points) are displayed each time the display is built up, whereas only 200
pixels are displayed with the Quick key activated. Thus, the speed is reduced to approximately the
half.

1.2.6 Functioninput1/Input2

This key permits to select the RF input via the connectors RF IN/OUT or RF IN 2. An external attenuation
in the range from £ to 100 dB can he entered for the two inputs. The numerical value is indicated in
the upper display area with EXT ATT: -- dB.

in addition, with CMS52 /54 / 57 an internal 24-dB attenuator pad can be connected into the input RF
IN 2. Switching on/off is effected in the submenu of key INPUT 2 in the Tx test. The status of the
attenuator pad is indicated in the spectrum analyzer menu opposite to the key INPUT 2.

-1.2.7 Function Center/ Start/Span/ Stop Frequency

These keys permit to define the RF frequency range, in which the RF input signal is analyzed.

The user may select between display with center and span frequency or with start and stop frequency.
Switchover is possible by actuating one of the two keys CENTER /START or SPAN/STOP.

If entries are made for one of these functions, the CMS automatically selects a resolution filter
depending on the set span so as to guarantee useful recording.

Span Resolution filter
1.2kHz ... 30kHz 150 Hz
30kHz ... 1.2 MHz 6 kHz
800 kHz ... 3.2 MHz 16 kHz
2.5MHz ... 10MHz 50 kHz
8NMHz ... 60MHz 300 kHz
S0 MMz .. 300 MHz 1 MHz
250MHz ... 1GHz 3 MHz

Table 1.2 Selection of the optimum
resolution filter depending on the
frequency span entered (max. span 50 MHz
for CMIS50 and CMS52)

in order to avoid unintentional, frequent variation of the resolution filters, Table 1.2 features
hysteresis. A resolution filter setting is maintained as long as the frequency span is within the range of
arow.
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1.2.8 Function Reference Level

The reference level indicates the level of the upper edge of the display. Thus, the level of the recorded
signal can easily be determined at any point.

The limit values for the numerical entries of the reference level are dependent on the selection of the
RF input.

If signals are recorded via the connector RF INJOUT, the reference level can be set at will in the range
from-47 dBmto + 47 dBm ( + 50 dBm with CMS-B32).

For RF input 2, the reference level can he set in the range from -67 dBm 10 -27 dBm (-3 dBm with 24 dB
attenuation for CMS models 52/54/57}.

Possible units for the reference level are W, Vand dBUV.

1.2.9 Function Scale

This function 'fyermits to vary the scale in the y-direction. Settings of 2, 5 and 10 dB/graticule are
possible. The set value is indicated to the left of the key.

1.2.10 Function Freeze

The Freeze function permits to stop the continuous build-up of the display. After pressing the key, the
current build-up is fini: ned and the curve then “freezed". A marker shaped as a cross appears at the
maximum point of the curve. The frequency and level of the marker are indicated in the display.

The marker can then be moved at will on the curve using the rotary knob VAR.

During Freeze mode, FM-modulated signals can be demodulated at the frequency defined by the
marker,

The settings for AM, FM, $M demodulation, IF filter (WIDE/NARROW), the demodulator status
(ON/OFF/SQUELCH), and the setting of the loudspeaker (AMP softkey) are taken from the TX test.

A reference marker can be set at the position of the marker positioned before using keys SHIFT REF
ENTER. The active cursor must be on the FREEZE key.

The reference marker is displayed in the form of a vertical line. If the reference marker is activated, the
marker frequency and the marker level are displayed as a deviation from the reference position.

The reference marker function can be deactivated by keys SHIFT REF CLEAR. It is also cancelled with
every new build-up of the display.
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1.2.11 Function Marker Center and Marker Reference Leve!

These keys cause the marker frequency to be used as center frequency and the marker level as
reference level. Thus the user is allowed to position a part of the recorded curve that is important to
him into the middie of the picture with only a few keystrokes.

Both keys can only be operated if FREEZE has been activated. Pressing of these keys initiates a new
build-up of the display.

1.3 Spectrum Analyzer in IEC-bus Mode

All functions of the RF spectrum analyzer an also be executed by a controller via I[EC-bus commands.

The spectrum analyzer menu can be entered using the command:

DISPLAY:MENU 6.0".

In IEC-bus mode, the CMS is able to receive commands as well as to send back settings and
measurement results to the controller.

The command SPECTRUM:MARKER permits to read in the entire curve point for point into the
controller, however, FREEZE has to be activated before (SPECTRUM:FREEZE ON).

Example:

The controlier sends the command:

"SPECTRUM:MARKER? 120MHZ".

Then the marker is set 1o position 120 MHz and the CViS sends the string:

"SPECTRUM:MARKER < marker level (W)>,<marker frequency (Hz)>".

The unit of the result returned by the CMS can be selected using the command

"UNIT <unit>".

The following table shows an overview of all IEC-bus commands in spectrum analyzer operation with
the settings that can be sent back pointed out.
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Command Data Unit Return value
SPECTRUM:ATTENUATION Number DB < Attenuation d8 >
SPECTRUM: AUTOATTENUATION
SPECTRUMFILTER SEL__150H2

SEL_ BKHZ

SEL__16KHZ

SEL__50KHZ

SEL_ 300KHZ

SEL__TMHZ

SEL__3MHZ
SPECTRUM: TRACKING ON OFF (only if CMS-B9/-B59 is fitted)
SPECTRUM:TRACKING :OFFSET Number MHZ KHZ HZ | <OffsetFreqHz> -
SPECTrRUM:QUICK ON OFF
SPECTruUM:CENTER Number MHZ KHZRZ | <CenterFreqHz>
SPECTRUM:SPAN Number MHZ KHZ HZ | <S$panFreqHz>
SPECTRUM:START Number MHZKHZ HZ | <StartFregHz>
SPECTRUM:STOP Number MHKZ KHZ HZ | <StopFreqHz>
SPECTRUM:REFERENCE:LEVEL Number UVMV VW <ReflLevel W>

DBUV DEM

SPECTRUM:SCaLE SEL_ 2DB

SEL_5DB

SEL__10D8
SPECTRUM:FREEZE ON OFF
SPECTRUM:MARKER Number MHZ KHZ HZ | <MKriLevel W> <Mkrfreq Hz>
SPECTRUM:MARKER:REFERENCELEVEL ON OFF
SPECTRUM:MARKER:CENTERFREQUENCY | ON OFF
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Function Keyboard Lock

The CMS permits to lock the keyboard using an IEC-bus command. This serves to prevent an
unauthorized user from intervening in the measurement or changing preset parameters.

The IEC-bus command for locking the keyboard reads as foliows:
"KEYBOARD:LOCK ON".
The following message appears in the first status line:
"REMOTE with Lockout”

If an IEC-interface command (goto local - GTL) is used to switch to manual operation, the keyboard is
locked as well. The message

“CMS - Local with Lockout”

is displayed in the first status line.

This state permits observing measurement sequences (e.g. with zoom function activated) at the
display without settings at the CMS being able to be changed.

This state can only be canceled by sending the unlocking command via the IEC-bus controller or by
switching off/on the CMS.

The IEC-bus command for uniocking the keyboard reads as follows:

"KEYBOARD:LOCK OFF".

The following message appears in the first status line:
"REMIOTE-Local by <STOP>".

Remark: After switching on the CMS, the keyboard is always unlocked.

RF counting without frequency preset via the 2nd RFinput RFIN 2
(CMS52 /54 /57 only)

The CMS permits to perform RF counting also via the connector RFIN 2.

All functions of the COUNT submenu are also availabie for RF IN 2 and have the same meaning as with
RF counting via the input RF IN/OUT.

RF counting with frequency preset (all models): referto 2.4.1.

24-dB internal additional attenuation at the connector RFIN 2
(CMS52 /54 /57 only)

With the CMS, an additional internal 24-dB attenuator pad can be cut in for measurements via the
input RF IN 2 in order to increase the dynamic range of the input.

In manual operation, the attenuator pad can be cut in/off from a submenu which can be opened via
the key INPUT 2 inthe TX test.

In the Tx and Dx main menu, the status of the attenuator pad is indicated opposite to the INPUT 2 key.
Setting the attenuator pad in [EC-bus mode:

"INPUT:TWO:ATTENUATION SEL_ 24D8
Cutting off the attenuator pad

"INPUT:TWO:ATTENUATION SEi___’ODB

Opening the Input 2 submenu in the Tx test main menu:

“DISPLAY:MENU 1,14"
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ATIS / CDCSS

The generation and decoding of following tone seguences is implemented in addition to the standard
ones:

CDCSS coding

CDCSS decoding:  requires option CMS-B27 and CMS-B33
ATIS coding: reguires option CMS-B27

ATIS decoding: requires option CMS-B27

Function Description

ATIS

ATIS is an automatic transmitter identification system, i.e., after the transmission key of the mobile
phone has been released, an identification message is sent. This identification message must be
repeated at least once every 5 minutes with longer transmissions.

¢ Data message: 360 Bit

® Data modulation: FSK with a baud rate of 1200 Bit/s
0 corresponds to 2100 Hz; 1 corresponds to 1300 Hz

® RF modulation: phase modulation with a modulation index of 2.0 rad

CDCSS

CDCSS is a digital code parallel to speech whose identification is used by an addressed mobile
phone to make itself ready to receive information. The end of the transmit mode is announced by
sending a turn-off code so that the receiver can turn off without disturbing noise effects.

@ Data message: 23 bits with continuous repetition

@ Bitlength: 7.44 ms

® Modulation: Direct carrier shift keying with a settable deviation,
depending on the class of mobile phone

The following 83 octal codes are permissible

023 072 152 244 343 432 606 723
025 073 155 245 346 445 612 31
026 074 156 251 351 464 624 732
031 114 162 261 364 465 627 734
032 115 165 263 365 466 631 743
043 116 172 265 N 503 632 754
047 125 174 271 411 506 654
051 131 205 306 412 516 662
054 132 223 3N 413 532 664
065 134 226 315 423 546 703
071 143 243 N 431 565 712
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Supplement as to Section 2.4.4 (Main Menu TX Test)

Option CMS-B27 serves to select standard 15 for CDCSS decoding or standard 16 for ATIS decoding
using softkey DECODE under function DECODE in submenu 2.

s Function DECODE CDCSS (Standard 15): Requires Option CMS-B27 and CMS-B33 in conjunction
with CMS-B5

The decoding of the CDCSS code is activated by pressing the DECODE/ENTER keys. A cydlically
repeating CDCSS signailing message in the subaudio range is expected. If one of the 83 permissible
messages is received, it is displayed as a 3-digit octal number. The inverted message possibly
corresponding is displayed additionally with a # as a prefix (example: 023 = #047).

I none of the 83 defined CDCSS codes was received, the decoded bit sequence is displayed as a
3-digit hexadecimal value, with a ! as a prefix.

If no signal is received within the TIMEQUT time, - - —is displayed.

Note:

The CDCSS signal can be analyzed as an AF measurement via input AF/SCOPE or as an FM-
demodulated signal via socket INPUT 1 and/or INPUT 2.

® Decode CDCSS: Submenu 1
Submenu 1 has no function for CDCSS.

® Decode CDCSS: Submenu 2
Softkey EVAL BNDWTH and softkey MAX PAUSE have no function.

& Function DECODE ATIS {Standard 16): Requires Option CMS-B27 and CMS-B5

Pressing keys DECODE/ENTER activates the decoding of the ATIS code. A single signalling message
according to ATIS regulation (BAPT 225 ZV 4-1/53A) is expected. The decoded ATIS self-
identification from the message received is displayed as a 10-digit decimal number.

This value is divided up into several blocks, separated by blanks. In detail, the value is composed of
the following components: waterway identification (1-digit), nationality classification figure
(3-digit), the second letter of the call signat {2-digit} and the remaining numbers of the call signal
(4-digit). An identity identification could be as follows:

9 048 01 1234

L\

Rhine Germany

The following additional error messages can be displayed in the status line:

®  ATIS-MESSAGE FAIL (bit error within the message).
® PARITY CHECK ERROR {error check signal not completely correct).
& ATIS-TIMEOUT.

If no signal is received within the ATIS timeout of 6 minutes, - ~ —is displayed.

® Decode ATIS: Submenu 1
Submenu 1 has no function for ATIS.

¢ Decode ATIS: Submenu 2
Softkey EVAL BNDWTH and softkey MAX PAUSE have no function.
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Supplement as to Section 2.5.4 (Main Menu RX Test)

Standard 15 for CDCSS coding or standard 16 for ATIS coding can be selected using the CODE softkey
under function CODE in submenu 1.

® Function CODE CDCSS {Standard 15)

After activating softkey CODE, a 3-digit octal number which has to correspond to one of the 83
CDCSS codes can be entered. Prefix # has to be put in front of the octal number for inverted codes.
Acknowledgement using the ENTER key effects a cyclic transmission of the CDCSS code via
modulation generator 2 whose deviation can be selected as already known.

Pressing key CLEAR effects the generation of the turn-off code and the subsequent cutting off of
the RF power (cf. submenu 2}.

& Code CDCSS: Submenu 1
in submenu 1, only softkey CODE is relevant for CDCSS, the remaining softkeys have no

function.

¢ Code CDCSS: Submenu 2
Softkey TRN-OFF-CODE can be used to set the length of the turn-off code effecting the turn

off of the squelch function of the test object connected.

Saftkey TRANSM END serves to set the time between the start of the turn-off code and the
cutting off of the transmitter.

CODE

€DCSS Code i Length of turn-off
|

.t

I
Start of turn-off code
i

RF power

TRANSM-END

i

i

i

;

i

i

= =i
£l

i
i
i
i
i
i
1
:

® Function CODE ATIS (Standard 16}: Requires Option CMS-B27 and CMS-B5

After the CODE softkey has been activated, a 10-digit decimal number can be entered as an ATIS
self-identification code. The entire ATIS message including error check signal is added to the
above entry.

Pressing the ENTER key effects a single transmission of the ATIS message as an FSK modulation via
the RF output, with the modulation index of 2 rad demanded in the ATIS regulation being
preselected automatically (independently of the value displayed).

¢ (ode ATIS: Submenu 1
in submenu 1, only softkey CODE is relevant for ATIS, the remaining softkeys have no function.

® Code ATIS: Submenu 2
Submenu 2 has no function for ATIS.
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VSWR - Voltage Standing Wave Ratio

VSWR measurement comprises the determination of the forward and reflected power and the
calculation of their ratios {(VSWR).

VSWR measurement is effected using a measuring head {NAS-Z1, 73, Z5, 26, 27} which is connected at
the rear of the CMS via a sub-D cable at the 50-contact connector,

The measuring head, which is inserted between transmitter and antenna, determines the forward and
reflected voltage. An analysis of the data supplied by the measuring head is effected in the CMS, with
an additional indication of the ratios of the two voltages. For these analyses, one of the following
options is required: CMS-B5 or CMS-B38 in conjunction with interconnect C\M5-237.

VSWR measurement is executed within the TX test. The VSWR measurement is activated by opening
the 2nd submenu under the <POWER > softkey.

After the VSWR measurement has started, the values of the forward and reflected voltage as well as
the ratio of these two values are indicated one below the other. These values are indicated in digital
form with an additional representation on the analog bar,

wrest | TX=TEST ™" 4| L0ck
l’ 100.00000 Mz | 1000w 100wy

; AF LEV
ol 577w 03000 khz 0.0 ny

} ; L : |DEMOD

10774 N
T itk o
1044 e e
im S :*31535 ..... ..... ..... ..... ..... ..... ..... ¥ POS

Functions "TOL" and "REF” cannot be used for the indication of the VSWR value. A change of unit is
neither possible in the indication of this value which has no unit. Further, the analog bar scaling of the
VSWR result always starts with 1,
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Settling Option (CMS52/54 /57 only)

1) Description of the Controls and Display Elements

i 20 o BT 288 dEn

£ me/0 H) “g Yoslyo/s

SETIUHE
MUE

The Settling option permits to record the behavicur of a mobile phone with respect to power and
frequency while being switched en/off and over.

The Settling submenu can be reached as the second submenu via the key SCOPE MODE in the Tx test
main menu.

The Settling submenu consists of five softkeys: SETTLING MODE, ARM, AMP, TIME and MARKER.

SETTLING MODE

Selection between power and frequency recording. After entering the Settling submenu, POWER is
always set.

ARM

By pressing this key, the CMS is set to the ready status. The key is shaded, and the occurrence of the
trigger event is waited for. A message in the status line indicates the trigger threshold reguired for
triggering the event. By pressing the key again, the ready status can be cancelled. The status line
displays the message 'Settling cancelled’.
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AMP
This key is used to set the amplitude scale for recording. It can be varied using the rotary knob.

Depending on the setting of the SETTLING MODE key, the amplitude is varied for recording power or
frequency.

After a curve has been recorded, it can be zoomed in the y-direction using the rotary knob, provided
that the active cursor is positioned on this kay.

TIME
This key permits to set the time scale for recording. It can be varied using the rotary knob.

The setting applies to power and frequency recording and is therefore independent of the setting of
the SETTLING MODE key.

After a curve has been recorded, it can be zoomed in the x-direction using the rotary knob, provided
that the active cursor is positioned on this key.

MARKER

This key permits to vary the marker position within a recorded curve using the rotary knob. The x and
y-vatue of the marker position is indicated in the display.

The following display elements are provided in the Settling submenu:

Amplitude scate in dB/div for recording the power

Amplitude scale in kHz/div for recording the frequency

Time scale in s/div. This applies to the power and frequency curve.

Marker position. The amplitude values are indicated for the power and the frequency curve
separately. The x-position of the marker (time) applies to both curves. As long as no curve has been
recorded yet, --- is indicated as the marker position.

¢ Setting of the SETTLING MODE key. Possible settings are POWER and FREQU.

Erasure of recording:

&  Entry into settling menu
¢  MARKER followed by 2 times CLEAR

2) Power Measurement (CMS52 /54 /57 only)

This measurement uses a change of the RF fevel as trigger event.

Before entering the Settling menu, switch from COUNT to SET RF and set the RF frequency of the test
itemn. '

When the Settling menu is entered, all data recorded before are deieted and the SETTLING MODE key
is set to the POWER position.

The measurement can be made both via RF input 1 and via RF input 2.

The measurement is started by pressing the ARM key. The key is shaded, and the 2nd status line
displays a message, indicating the RF level used for triggering the trigger event. The CMS
automatically detects whether RF power is applied to the connector and decides whether to measure
settling or decaying of power.
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The trigger level is determined as follows:

Type of .
meas. Power settling Power decay
RF tnput 1 5dBm Measured power -20 dB
RF Input 2 -70dBm Measured power -20 dB

in order for the trigger level not to be too far in the noise when the power decays, it cannot become
smaller than -1 dBm for measurements via RF input 1 and smaller than -76 dBm for measurements via

RF input 2.

As long as the trigger event has not yet occurred, the CMS is in the free-running mode, ie the signal
curve at the RF connector is indicated in the display of the oscilloscope without trigger.

After the trigger event has occurred, the message 'Trigger found' is output in the 2nd status line.

The end of recording is indicated by the message 'End of sampling'. Its duration depends on the
setting of the time scale and may be up to 40 seconds with 1s/div.

With the message 'End of sampling’, the ARM key is unshaded, and the marker line is positioned in the
first third, in the middle or in the last third of the curve, depending on the mode of measurement
settling or decaying. The rotary knob symbol is set to the MARKER key. [t is then possible to follow the
recorded curve using the rotary knob and read off the respective marker values in the display.

Besides, it is possible to expand the recorded curve by varying the amplitude or time scale. The
amplitude scale can be zoomed at will in the y-direction, whereas, in the x-direction, two steps up and
down are possible starting from the setting during recording.

The user can abort recording at any time by pressing the ARM key again, leaving the Settling menu or
actuating any other function which is not associated with the Settling measurement. The message
‘Settling cancelled’ is produced and the already recorded data are cleared.

A recorded curve can be cleared by pressing the CLEAR key if the active cursor is positioned on the keys
AMP, TIME or MARKER.

3) Frequency Measurement (CMS 52 /54 /57 only)

With this measurement, a change of the RF frequency is used as the trigger event. The measurement
sequence is similar to that of the power measurement,

The SETTLING MODE key must be set to the FREQU. position.

The trigger level is set to * 8 kHz by the CMS irrespective of the power applied to the RF connector.
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4) Combined Power and Frequency Measurement (CMS 52 /54 /57 only)

To enable simultaneous indication of the power and frequency curve in the display, two
measurements must be recorded. A combined measurement is automatically performed when a curve
is already visible which was recorded before switching over the SETTLING MODE key.

The following combined measurement sequences are possible:

SETTLING MODE Power is applied Type of 2nd Trigger level of 2nd measurement

1st measurement to CMS measurement Input 1 Input 2
FREQU no Settling * 8kHz B8 kHz
FREQU yes Switchover t8kHz + 8kHz
POWER no Settling 5dBm -70 dBm
POWER yes Decay Power at CMS -20dB

The setting of the SETTLING MODE key for the first measurement determines whether power or
frequency variation is used as trigger event. After recording of the curve, the SETTLING MODE key
must be actuated to enable the second measurement to be performed. The trigger level of the second
measurement is always equa! to the trigger level of the first measurement. This is necessary for the
two records to feature a time relationship to each other. Therefore, the test item must be equally
operated for both records.

The power curve is indicated by a continuous line, whereas the frequency curve is represented by a

dotted line.
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Both curves can be cleared simultaneously by pressing the CLEAR key, if the active cursor is set to the
MARKER key. The SETTLING MODE key automatically changes to the POWER position.
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If the active cursor is positioned on the AMP or TIME key, only one of the two curves can be cleared by
pressing the CLEAR key depending on the setting of the SETTLING MODE key.

If the message 'End of sampling’ is displayed in the status line at the end of recording, this message
must be cleared first by pressing the CLEAR key before a curve can be cleared.

Clearing the curves:

840.8216.12-01

Key Active cursor SETTLING MODE Cleared curves
clear MARKER - both
clear AMP/TIME POWER power curve
clear AMP/TIME FREQU. frequency curve
Appendix
Default Maximum vaiue | Minimum value
SETTLING MODE POWER —— ——
Amplitude scale:
Power measurement 10 dB/Div 20 dB/Div 1 dB/Div
Freguency measurement 10 kHz/Div 50 kHz/Div 500 H2/Div
Time scale 5 ms/Div 1 o/Div 0.05 ms/Div
5
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Harmonic Measurement
(CMS 54 or models 52 /57 in conjunction with CMS-B9)

The harmonic measurement permits to determine the power of the first to fourth harmonic of an RF
carrier. The frequency of the nth harmonicis equal to n times the frequency of the RF carrier.

. 156.75000
el CARRIER: 27,5 don
HARMONICS:
685
24 47

3rd 894 T
741 892w T

[

The harmonic measurement is to be found in the second submenu of the ACP measurement. Before
entering the harmonic submenu, COUNT must be switched to SET RF and the RF frequency of the
carrier 1o be examined set.

After opening the menu, the measurement is started automatically. The absolute power of the RF
carrier is indicated opposite to the ACP key.

There are two possible ways of measuring harmonics:

If the key ALL is active, the four harmonics are measured cyclically one after the other. If the key ALL is
not active, only the power of the currently selected harmonic is measured.

The power unit of the harmonic is determined by the unit of the fundamental. This can be selected by
pressing a unit key if the active cursor is positioned on the ACP key.

The following units are possibie for the harmonic measurement:

Unit of the fundamental Unit of the harmonics
mvVn mvV//
pWImMWAW pW/mw/w
dBuVv dBuVv
dBm dB
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Harmonics Measurement in IEC-BUS operation

The harmonics submenu can be opened using the IEC-bus command
“DISPLAY:MENU 1,57,

The measured values of the individual harmonics are read using command

"ACP?".

Which harmonic is measured has to be selected before using one of commands

*ACP:HARM:FIRST" - "ACP:HARM:FOURTH".

Command Data Unit Return value
ACP ? UVMV VW <measured value>
DBUV DBM DB

ACr:HArRM:FIRST —
ACP:HARMISECOND — — —
ACP:HARM:THIRD —
ACP:HARM:FOURTH —

B40.8216.12- 01 u
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Tone Sequence SELCAL
Selecting the new tone sequence SELCAL is only possible in the CODE menu of the RX test.

Tone sequence SELCAL can be called via standard number 13,

This new tone sequence is handled in correspondence with the tone sequences already known, with
all functions being available in the submenus.

SELCAL is a sequence of two subsequent double tones.

The two double tones to be sent can be collected from a selection of 16 different tones. Input is
effected via the keyboard on the front panel. According to the regulations, input of 4 tones is
mandatory. Entering the characters “AEDM", e.g., leads to the generation of the two double tones
"AE" and "DM", which are sent after the <ENTER> key has been pressed. The tones, represented by
letters, correspond to the following frequencies:

A = 3126 Hz } = 716.1 Hz
B = 346.7 Hz K = 7943 Hz
C = 3846 Hz L = 8B1.0 Mz
D = 4266 Hz M = 9772 Hz
E = 4732 Hz P = 10839 Hz
F = 5248 Hz Q = 12023 Hz
G = 5821 Hz R = 13335 Hz
H = 6457 Hz S = 1479.1 Hz

The letters are inputted usings the keys of the numeric keypad. The key assignment is as follows when
selective call SELCAL is set:

h- -3 W~

wnlfRBnl oo
TwlralOw
»

X
N

Do »
v
[« 8
w

The two subsequent double tones are sent with a duration of 1 second and an interruption of 0.2
seconds each.

In the collection of the double tone sequence 1o be sent, all combinations are permitted {e.g. AC-BD).
Using double tones of the same frequency (e.g. AA-BB) is not useful as this leads to undefined
amplitudes, depending on the phase position.

] 2§ J——

Tone A Tone B

ToneC Tone D

st
| | |

SELCAL {Ca!ll Code) AC-BD
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SSB-Transmitter Test (TX-SSB)

TX-SSB (K5 - Local
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Fig. W-1 Main menu TX-5SB

Starting with the main SSB mens accessible from the selection menu, the main menu TX-SSB
(transmitter test) can be entered by pressing the softkey SSB. In SSB mode the CMS is switched to. Beat

mode and AM modulation permanently.

This menu contains all controls required to carry out a single side band transmitter test. Almost every
function offers submenus. These provide controls for additional transmitter test functions that are

required less often.

Softkey 0 may be used to branch to the receiver test (RX-SSB) main menu.

RF Count Measurement

By simple transmitter tests {(only one RF
frequency present), the instrument will show the
frequency of the suppressed carrier. If the device
under test outputs several strong rf frequencies,
the receiver frequency should be preset by

toggling to SET RF,

The count function is constantly active if the
COUNT field is shown ininverted form.

The normal count function only operates at the

connector RF IN/OUT.

The count measurement is executed in BEAT

mode only.
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The carrier frequency value shown depends on

& the measured rf frequency
® the value of the chosen AF frequency and
® the setting of the ssb mode toggle (LSB, USB,

cw).

In case of LSB and USB a suppressed carrier is
assumed. Depending on the operating mode the
following formulas apply:

LSB (tower side band): Fy = Fp, + Fa¢
USB {upperside band): Fy. = Fpy - Fus
CW (continuous wave): F. = F,

with F;. F. being the value of the (suppressed)
carrier, Fm the measured rf frequency. Faf
represents the setting of either AF1 or AF2
(please refer to description of softkey 9 or 10 for
further details). In case AF1 and 2 are active
simultaneously, a warning is issued; the value for
Faf will correspond to AF1 in that case.




The local oscitiator is set to Fsc in case of LSB and
UsSB. in continuous wave mode, however, the LO
frequency is as foliows:

Fio = Fr - ITF

where ITF is the internationa!l telegraph standard
frequency of 800 Hz.

The counter resolution can be set using the
following input sequence: softkey COUNT/number
1 to 10/termirating key Hz or ENTER. Thus 1 Hz
{slow) or 10 Hz (fast) is selected as the counter
resolution.

Relative counting

There are two possibilities for selecting a
reference frequency for relative counting.

Input of softkey COUNT/REF/ENTER declares the
frequency just measured as the reference
frequency; input of softkey COUNT /REF /number
/unit  key  Of ENTER declares the entered
frequency; as the reference frequency.

A sign in front of the result indicates that a
relative frequency count is being carried out.
Absolute fregquency counting can be reselected
by entering softkey COUNT/REF/OFF.

The dimensions MHz, kHz or Hz can be selected

for direct or relative counting, e.g. softkey
COUNT /Hz.

. COUNT Function: Submenu

The function COUNT has a submenu which is
output in the display fields next to softkeys 3, 4
and 5.

V7
3\ preser

4 [) Wi

5 | A4

TRARS,
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ﬂ 1.000 kHz #

THPUT 1 QTR
wpur 2 | EXTATTE 0 g

Fig. W-2 COUNT submenu

INT: 0 dB
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The normal count function comprises a coarse
direct broadband count and a subsequent exact
AF count.

Softkey 3: FRQ PRESET (IF count)
This setting is.of no consequence in SSB mode,

since the IF section is not employed with BEAT
demodulation. :

Softkey 4: DIRECT COUNT

Switch-on: Softkey 4/number 100 or 1000/
dimension Hz or ENTER. Direct
counting is carried out with a
resolution of 100 or 1000 Hz.
Switch-off: Softkey 4/0FF

Softkey 5: FRQ TRANS (Transfer function)

Actuating this softkey once transfers the
measured frequency as CMS receiver frequency.

In the main menu, this action switches from the
COUNT function to SET RF.

Application:

Softkey & facilitates operation with regard to

entry of mufti-digit or unknown trans-mitter
frequencies as CMS receiver frequency.
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SETRF

The receiver frequency of the instrument is fixed
using the SET RF function. It is not based on the
counter result. If the SET RF function is not
already active (displayed in inverted formy}, it can
be activated by entering SHIfT/softkey SET RF.
The CMS receiver frequency is usually entered
and displayed as a frequency value using softkey
SET Rf/number/dimension OF ENTER.

The receiver frequency setting can be varied
using the VAR function and the VAR spinwheel.
The receiver frequency setting can alsoc be
relative.

The reference frequency can be entered using
sofkey SET RF/REF/ENTER if the current frequency
is to become the reference frequency, or using
the softkey SET RF/REF/number/dimension OF ENTER
if a reference frequency is to be set to a different
value.

SET RF Function: Submenu

This submenu has been described in the TX-Test
section of this manual. Please refer to section 2.4.

Power Measurement

POWER Function

The broadband RF power measurement can only
be performed at the RF IN/OUT socket; the
selective RF power measurement can also be
carried out at the RF IN 2 socket {input 2}. The
dimensions of the broadband RF power
measurement are W or dBm, those of the
selective RF power measurement are mV, W,
dBuV ordBm.

A logarithmic relative display based on a
reference value may be selected. Tolerance
markers can be set on the analog bar for the
dimensions mentioned above; Autorange or
Range Hold for the full-scale value can be
selected on the analog display.
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This submenu has been described in the TX-Test
saction of this manual. Please refer to section 2.4.

MODE Function

MODE Function

The DUT's SSB transmission mode is set using
softkey 3. Three different settings may be
selected:

LSB (Lower Side Band)
USB (Upper Side Band)
CW {Continuous Wave),

in order to correctly measure the frequeny of the
suppressed carrier, it is necessary to supply the
SSB transmission mode employed.

AF Measurement

Piease see 2.4 for information on the decode
function.

COUNT Function

The frequency of the demodulated signal or the
beat signal is counted by pressing softkey 4.

A relative measurement can be made in two
different manners:

® The currently measured frequency is selected
as the reference frequency by entering
softkey 4/REF/ENTER.

@ An arbitrary frequency value is selected as
the reference frequency by entering
REF/aumber/dimension OF ENTER.

The relative result is the difference to the
reference frequency. Relative measurements are
identified by a sign in front of the resuit.




The COUNT function has a submenu which is
output in the field of the display next to softkey
6.

lm 58 [ c
DECODE
. 1.0829 kHz
5 OFF
6 VA 697
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INPET 2 " B0dB  INT: G 4B

Fig. W-3 COUNT submenu

Softkey 6: MODE (Operating mode and

resolution of counter)
There are two alternatives:

® Period counting
e Gate time co.-ting

Period counting has a resolution of 0.1 Hz up to
100 kHz; the resolution is 1 Hz at frequencies
above this value. Period counting is fast but
requires a signa! without noise.

Gate time counting is slower but less sensitive to
noisy signals.

Filter Selection

FIL

Various AF filters can be switched on or off using
softkey 5/0N or 0fFf. The AF filters and their
characteristic frequencies can be selected in two
submenus.

This submenu has been described in the TX-Test
section of this manual. Please refer to section 2.4.
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Fig. W-4 FILTER submenu 2

Softkey 4: NOTCH (notch filter)

The notch filter is switched on using softkey 4708
and off using sof tkey 4/0FF.

Stop frequency of notch filter:

The stop frequency of the notch filter is also
selected using softkey 4. The entry is made using
softkey 4/number/dimension OF ENTER,

Since the frequencies cannot always be set
exactly as required, the frequency actually set is
output in the display.

Softkey 5: RESON (resonance filter)

The resonance filter is switched on using softkey
5/0N and off using softkey 5/0FF,

Resonance frequency of resonance filter:

Softkey 5 is used to select the resonance
frequency of the filter. The entry is made using
softkey 5/number/dimension Or ENTER. The actually
set frequency is displayed as with the notch filter.

Filter combinations*)

For better understanding all filters can be
envisaged as a series connection of three filter
groups:

s Highpass filter - lowpass filter
& Psophometric filter - external filter
® Notch filter - resonance filter

Highpass and lowpass filters can be combined
independently into four different filter con-
figurations.

*}depending on model or option
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The psophometric filter and the external filter
cannot be combined, the same applies to the
notch filter and the resonance filter. Since the
notch filter is used for distortion and SINAD
measurements, the last filter group cannot be
used for evaluation during a distortion or SINAD
measurement.

Notch filter and resonance filter are also being
switched off when quitting or selecting RX-test
and TX-test, since in this case SINAD or DIST
measurements automatically continue to run.

{ |

Notch-

£xt
Filter

DEXT 1
300-H7
High-
pass

M 14-kHz
Low

pass

o
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Filter

DEMOD

BEAT r

AF

Filter

Resona ]
Filter

Fig. W-5 Signal paths

Distortion Measurement

This funciton has been described' in the TX-Test
section of this manual. Please refer 1o section 2.4.

Input Switchover

This function has been described in the TX-Test
section of this manual. Please refer to section 2.4.
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Lock

LOCK Function

This function has been described in the TX-Test
section of this manual. Please refer to section 2.4,

Modulation Generators

AF 1/AF2 Function

This function has been described in the TX-Test
section of this manual. Please refer to section 2.4.

Oscilloscope / DC Measurement

The scope mode is activated by means of the soft-
key SCOPE MODE. If the active cursor is located at
this position, a submenu may be called for hand-
ling the signal sources for the scope and
activating the DC measurement.

SCOPE MODE Function

This function has been described in the TX-Test
section of this manual. Please refer to section 2.4.

E-5




SSB-Receiver Test (RX-SSB
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Fig. W-7 Main menu RX-SSB

The main menu RX-55B (receiver test) can be accessed by pressing the softkey RX-SSB in the upper left
corner of the S5B transmitter test menu TX-558.

It contains all controls required to carry out a single side band receiver test. Aimost every function
contains submenus. These contain controls which can be used for more seldom receiver test functions.

Softkey 0 may be used to branch to the main menu for the transmitter test {TX-5SB).

Notes on modulation in SSB mode:

In 55B mode, single or two-tone modulation is permissible. The kind of modulation depends on the
number of AF generators used. To swith off an AF-Gen, depress the OFF key after selecting the
frequency of either AF1 or AF2.

Input of LEV1/OFF or LEV2/OFF has no influence on single/two-tone modulation.

a) Single tone

In case modulation is supplied by a single tone, complete carrier and residua! side band
suppression is employed.

|

Exampie:
USB-Mode {Upper Side Band): Complete absence of carrier F¢ and residual mde band Fe¢-Fs (lower side

band in this example).

v

L 1

FoFs £ Fo+F. o
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b) Two-tone

In case of two-tone modulation, CMS will not
suppress the spurious spectral components.
Instead, the carrier as wel! as the modulation
signals will be offset by 10 kHz, respectively.
As a result, unwanted spectral components
will come to rest in a position further away
from the side band under analysis and thus
not influence measurement results.

L

Fe-FS Fe

>
Fea+Fs f

FigW-8 Spectral components of an unmodified

AM-signa!
Fy
P
( ( .
FieF's F FoeF,  f

Fig. W-9 Spectrai components of the modified
AM-signal
Example: Mode USB, modified AM-signal

F'c Fc- 10kHz
F's Fs + 10kHz

n

By simultaneous modifiation of the carrier's and
unwanted side band's frequency, the wanted
side band's frequency (USB in above example)
remains unaffected while the possibly disturbing
compaonents are moved out of harm’s way.

Note: Since the frequency offset of both carrier
and unwanted side band is achieved
through the AF-Gen, the wupper
frequency limit of AF! and AF2 is lowered
to 20kHz. For the same reason, the
frequency output at the MOD GEN socket
is 10 kHz higher then displayed.
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RF Setting

Please refer to corresponding section 2.5 (RX-
Test).

Mode Function

MODE Function :

The DUT's SSB transmission mode is set using
softkey 3.

Three different settings may be selected:

& [SB(Lower Side Band)
e USB {Upper Side Band)
& W {Continuous Wave}.

With settings LSB and USB carrier and residual
side band will either not appear or be shifted
into a more distant frequency range depending
on type of modulation (single or two-tone).

In CW mode, the carrier that is typically
suppressed in S58 will be transmitted; this carrier
is defined by the frequency value supplied by the
SET RF function and the RF level displayed next to
softkey LEV1.

Both AF generators are switched off in CW mode,
entry of AF frequency values is not possible.

AF Level Measurement

Please refer to corresponding section 2.5 (RX-
Test).
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AF Count Measurement

COUNT Function

This function has been described in the RX-Test
section of this manual. Please refer to section 2.4,

Filter Selection

FILTER Function |

Please refer to corresponding section 2.4 (RX-
Test).

SINAD and Distortion
Measurements

SINAD/DIST Funktion

Please refer to corresponding section 2.4 (RX-
Test).

Code

. CODE Function |

An already stored selective call can be sent to the
radiotelephone via the RF path using softkey
77ENTER. On entry into the S$5B-RX menu code
standard 13 with be pre-selected.

A new call number can be entered and sent using
softkey 7/number/ENTER. The digits can be 0 to 9
and A to F, and also * and # with dual-tone
sequences. A sequence with up to 30 digits can
be entered. Depending on the tone standard
selected, tone sequences of differing length may
be issned; the keypad may assume different
meanings (see RX-Test function CODE and
ATIS/CDCSS supplement).

A tone sequence can be incorporated in a
continuous tone of constant modulation or
output as a modulation burst. Section 2.59
describes the setting of the two modes.
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Please refer to corresponding section 2.4 (RX-
Test).

This functionhas been described in the RX-Test
section of this manual. Please refer to section 2.4

Lock

OCK Function

This function has been described in the RX-Test
section of this manual. Please refer to section 2.4,

Modulation Generators

Softkey 9 is assigned all functions of the first
modulation generator, softkey 10 those of the
second modulation generator. Each softkey is
assigned the frequency as first function and RF
Leve! as the second. Switching between the two
functions is possible by entering SHIFT/softkey 9
or 10.

AF1/AF2 Function

R

The frequency is entered using softkey 9 or
10/number/dimension or ENTER. The modulation
generator is switched off by entering softkey ¢
or 10/0Ff. The modulation generator can be
switched on again using softkey % Or 16/0NK,

Variation function

The variation increment for the VAR spinwheel
can be entered wusing softkey g or
10/VAR/number/dimension Or ENTER. In contrast to
usual operation, VAR/0/ENTER does not set the
minimum increment but leads to variation with
the fixed frequency series (see VAR function,
Section 2.3.2.2.1 and definition menu for tones,
Section 2.8).
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Reference function

The selected frequency is defined to be the
reference by entering REF/number/dimension of
ENTER. The set frequencies are to be understood
as a difference from the reference frequency (see
REF function, Section 2.3.2.2.1).

LE

input of rf levels (determined by build-in
modgen) may be accomplished through softkeys
9 or 10/numberfunit or ENTER If unit dBm is
selected, power refers to 50 Ohms PD. Using
softkey 9 or 10 followed by OFF will switch off
the rf output attributed to LEV1 or LEV2,
respectively. Softkey 9 or 10/ON switches on the
ievel set previously {a method to switch on or off
rf level and change between single and two-tone
modulation as well is described with function
AFT and AF2).
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Variation function

Please refer to corresponding section 2.5 (RX-
Test),

Reference function

Please refer to corresponding section 2.5 {RX-
Test).

Oscilloscope / DC Measurement

Operation and use of the oscilloscope and the DC
measurement feature are analogous to that as
described in Section 2.4.10 for the transmitter
test.
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Applications of the

RADIOCOMMUNICATION SERVICE MONITOR CMS

Note:

For S$SB measurements, it is best to use option
CMS-B1 (OCXO reference oscillator} to obtain a
better frequency stability.

Transmitter test

¢ The CMS applies the modulation signal for
the SSB ftransceiver to the MOD GEN
connector.

For intermodulation measurements a dual
tone at any frequencies and amplitudes re-
quired can be selected.

® Apply RF output signal from the S5B trans-
ceiver to the RF IN/JOUT connector of the
ChiS.

& |f provided, select the CW mode on the 55B
transceiver and measure the RF frequency
and RF power with the CMS. The frequency
offset can be shown directly by entering the
nominal frequency using the REF function.

® Call the spectrum analyzer menu and enter
the actual frequency measured at the 55B
transceiver as the center frequency.

Select a frequency span of 20 kHz and the
150-Hz resolution filter. Set a suitable RF
attenuation {RF ATT) and reference level (REF
LEV).

e Set $SB transceiver to modulation and apply a
single or dual tone to the microphone input .

e The display of the CMS shows distortion or

intermodulation products as well as carrier
suppression and VSB suppression.

840.0009.52

Receiver test

® Supply an RF signal to the 5B transceiver.
The AF frequency is equal to the frequency
offset from the nominal receive frequency.
Enter the center frequency into the CMS and
increase the frequency for USB transceivers
and lower it for LSB transcetvers.

& Audio signal from transceiver to the
AF/SCOPE connector of CMS.

® Interpret the signal using the Af voltmeter,
oscilloscope, AF counter and distortion
meter. The audio signal can be spectrally
analyzed by selective measurement using the
programmable resonance filter (center
frequency 100 Hz ta 5 kHz).

® Supply an RF signal consisting of two spectral
lines to the SSB transceiver. Set the CMS to
dual tone AM maodulation. The test signal for
the SSB transceiver is one modulation
sideband. The carrier and the other sideband
are - with sufficient frequency spacing -
outside the receiver bandwidth.

11 E-7




Make the following settings for transceivers
using the US8:

- Set the frequency of the amplitude

modulated RF synthesizer 10 kHz below
the center frequency of the 35B
transceiver.

increase the frequency of both AF
generators by 10 kHz respectively.

Ampiitude

4

» | l r

RF synthesezer £ (RFS

frequency

Lenter frequency
of the
$5B transceiver

upper
sigeband

840.0009.52

Make the following settings for transceivers
using the LSB:

Set the frequency of the ampiitude
modulated RF synthesizer 10 kHz above
the center frequency of the SSB
transceiver.

Increase the frequency of both AF
generators by 10 kHz respectively.

Areplitude

1.2

A

[
>

f (R¥)

Center frequency
of the
$58 transceiver

fower RF syntheserer

sideband frequency

Feed the dual tone AF signal, applied to the transceiver loudspeaker, to the AF voltmeter.

Select the programmable rescnance filter {center frequency 100 Hz to 5 kHz) for frequency
selective measurement and measure all relevant spectral lines.

E-7




2 Operation

The values stated in this section are not guaranteed; only the technical data on the data sheet are

binding.

The numbers printed in bold type and italics refer to the controls shown in the front and rear views

Figs. 2-1 and 2-2.

2.1

2.1.1  FrontPanel
(see Fig. 2-1 in appendix)

Explanation of Front and Rear Views

Dispiay

All information for the user is output on the
display. It contains a menu heading and status
line, describes the functions of the softkeys and
indicates the set and measured values in digital
and analog form. The information shown on the
display changes depending on the selected
menu.

Softkeys
16 softkeys with alternating functions. The

respective function is output on the display
directly next to the softkey.

Numbers have been assigned to the softkeys for
referencing in the text:

Left-hand Right-hand
softkey softkey
column column

8

@

1000000
1000000

840.0009.52

Numerickeypad0to 9

For entering values.

Dimension key with ENTER function

Frequency MHz
Level mv
Modulation(AM), distortion %
With tone seguences:

numeric value A

Dimension key with ENTER function

Frequency, modulation(FM) kHz
Level uv
Power W
With tone sequences:

numeric value B

Dimension key with ENTER function

frequency, modulation (FMV) Hz

Level dBuv
With tone sequences:
numeric value C

Dimension key with ENTER function

Quasi-dimension for relative

settings, SINAD, /N dB
Level, power dBm
Modulation (dM} rad
With tone sequences:
numeric value D
2.1 £.7




Minus sign

Every number is positive unless a minus sign is
entered.

input of tone sequences:

With DTMF #

With all other codes F

Decimal point

Input of tone sequences;
with DTMF
with all other codes £

ENTER
ON

® Terminating key for all inputs which do not
have or require a dimension or guasi-
dimension.

® Switching-on the functions which were
switched off by OFF. :

CLEAR
OFF

8 Abortion of commenced input strings.
® Switching-off of functions

e Switching-off of functions such as REF,
RANGE, VAR, TOL.

® Deletion of a deletable message in the 2nd
status line.

VAR

Settings can be varied using this spinwheel. The
step size and the assignment of the parameter
can be defined using the function key VAR,

*y  depending on model or option

840.0009.52

SHIFY

The keys 74 to 20 have dual functions. The SHIFT
key must be pressed to reach the function
printed in the top line The softkeys 0 to 75 also
have a dual function depending on the menu.
The second function (top or bottom) is made
accessible by first pressing the SHIFT key. The
status line indicates when the SHIFT function is

active.

H.COPY *)
START
H.COPY: Output hard copy of screen on a

printer.
Execution of autorun contro! program
{one of the most important functions).

START:

RETURN *)
STOP
STOP: Transfer from |EC bus mode to manual

mode.

The following applies in autorun control mode:

RETURN: Transfer from I1EC bus mode to
manual mode.
Transfer from autorun control mode
to manual mode.

STOP: Stop current autorun controi
program.

RECALL

STORE
RECALL: Recall instrument settings.
STORE:  Storeinstrument settings.
2.2 £-7




22
VOLUME

MENU

Adjustment of loudspeaker volume.
RESET:  Set instrument to its factory-setting.
Autorun control programs are not
cleared in this way.
Menu 4 : Enables searching for submenus to-

gether with the active cursor in the dis-  MEMORY
play

Plug-in for the chip card CMS-21 or CMS-22.

REF

MENU T AF/SCOPE™)
INPUT

REF: Entered or measured values are de- 1MQ

clared as reference vaiues.

MENU T : Transfer to higher-level menu. '
: Input for all AF and DC measurements. The

signals connected here can be evaluated by the
AF and DC measurement points or displayed on
the scope. Input resistance depends on the model
or option.

VAR

RANGE: Storing of full-scale value with analog

display. MOD GEN*
VAR: Definition of setting increment when OuUTPUT
using VAR spinwheel.

Output of AF generator. Qutput resistance
depends on the model or option.

-TOL
+TOL

MOD EXT
Definition of upper and lower limits. The INPUT (5

tolerance markers are set in the analog display, 1M

and the tolerance evaluation is defined in the

autorun control. , ]
input for external modulation signals, also

second input for the scope.

CONTRAST

DEMOD
Adjustment of screen contrast. output O

Output for the demodulated signal.

*} depending on model or option
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RFIN 2

N1 Vmax
~50 @ (=

Second RF input; high sensitivity, therefore
suitable for remote measurements.

2.1.2  RearPanel
{(see Fig. 2-2 in appendix)

F2: 7T10.00/250 V DIN 41571

Fuse for battery operation.

m g =
mmOo
- - m

This switch has 3 positions:
Line mode ON

Line and battery modes OFF
Battery mode ON

11..30¥V DC

Connection of external DC source to instrument.

Blower

The blower and the vents in the instrument hous-
ing must not be covered since both the power
loss of the instrument and the output power of
the radiotelephone are discharged via this
blower.

*}  depending on modei or option

840.0009.52

RFIN/OUT

A 50 Wpax

= 500

RF power input, also output for RF signals of
instrument. This connector is usually linked 1o the
antenna connector of the radiotelephone.

PRINTER PARALLEL INTERFACE *)

Printer ocutput (Centronics) (option CMS-B5).

Alternatively, depending on the model and/or
option fitted:

CONTROL

Multifunction input/output with relay con-
nections, TTL inputs / outputs and further
functions (Option CMS-BS).

DC MEASUREMENT

Connector for voitage and current measure-
ments.

IEC 625 *)
IEC/IEEE bus connection

43

AC supply voltage selector and fuse holder
DIN41571-T 1.6 D/250V
DIN 41662 - T 800/250 V

100/120V:
220/240 V:

AC power connection

47 to 420 Hz




2.2 Preparation for Use

Unpack the instrument and check that the listed
accessories are present. Before switching on for
the first time, refer to Sections 2.2.1and 2.2.2.

2.2.1 AC Power Mode

Setting the AC Supply Voltage

The instrument is designed for rated AC voltages
of 100V, 120V, 220 V or 240 V (frequency 47 to
420 Hz). Before switching on the instrument for
the first time, check that the correct AC supply is
set. With new instruments, the set voltage is
printed on the yellow label on the AC connector.
If this does not agree with the local voitage,
convert as follows:

® Unscrew fuse holder 49 by 1/; rotation to the
left and remove.

& Remove fuse from fuse holder.

® Set desired voltage {arrow). For this purpose,
insert voltage selector switch and rotate.

® [nsert fuse with required rating (fuses
included in accessories).
AfuseT 1.6 Disrequired for 100/120V,
a fuse T80O for 220/240 V.

® Insert fuse holder and lock by /; rotation to
the right.

Once the AC cable has been inserted into the
connector 50, the instrument can be switched on
using the rocker switch 47 on the rear pane! (LINE
position). The instrument is switched off when in
the OFF position, even if the AC cable is
connected {no standby mode). The power
consumption with the basic configuration is
approx. 50 VA,

840.0009.52

2.2.2  Battery Mode

An external DC supply can be connected to the
connector 11 ... 30 vV DC 42. The DC battery socket
CMS-Z7 can be purchased using the ordering
¢ode 841.1350.02. The connection is made as
follows:

{viewed onto soldered side)
1 Instryment ground

2+
3 free

Note:

Connector 42 can only be inserted in one
position and thus prevents incorrect polarity.
The instrument is not protected against incorrect
polarity, however, e.q. when _soldering the

battery socket.

Spare fuses for battery mode are included in the
accessories.

Once the connection to the DC supply has been
made, the instrument can be switched on using
the rocker switch 41 on the rear panel (BATT
position}. The instrument is switched off when in
the OFF position, even if the battery cable is
connected (no standby mode). The power
consumption is approx. 40 W.
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2.3 Operation

The instrument functions are possible in three
main operating modes:

¢ Manual operation
& Autorun control
® Remote control via IEC/IEEE bus.

2.3.1 Power-Up Status

A selftest including various internal operating
point adjustments is carried out foliowing
power-up. The selection menu is output in the
display if no errors are detected, otherwise the
corresponding error message is output (cf.
Section2.11.11).

The instrument is equipped with a back-up
battery so that the set parameters and measured
values are retained when the instrument is
switched off or in the event of a power failure.
Only the settings for the selection menu and RF
and AF levels do not correspond to the status
prior to switch-off. This is for clarity reasons as
well as for the safety of devices under test and
the instrument itself.

A status independent of the previous settings is
achieved using the keys SHIFT RESET. Apart from
data entered by the user (such as e.g. tone
sequence frequencies), this state corresponds to
the state when delivered.

If the RESET key is actuated and retained during
switch-on, all data entered - except for the
autorun control programs - are reset (factory-
setting).

2.3.2 Controls
The instrument controls comprise the keys and
the VAR spinwheel 12.

All instrument outputs with respect to manual
operation are on the display 1.

2.3.2.1 Softkeys

The softkeys have alternate functions. The
respective function is output on the dispiay
directly next to the softkey. Together with the
display, the softkeys are the main elements for
menu operation.

840.0009.52

Maximally two functions are output on the
display next to a softkey depending on the menu.
he function indicated in inverted form (light

/ characters on dark background) is applicable; the

other function can be selected using the SHIFT
key 13 or by pressing again the same softkey.

2.3.2.2 Hardkeys

2.3.2.2.1 Function-based Hardkeys

An active cursor on the display (3) indicates the
current function. The hardkeys refer to this
function.

Function-based hardkeys:

RANGE, VAR, REF, -TOL, +TOL, MENU |
{DOWN), dimension keys, ENTER, CLEAR

Examples of hardkey applications:
RANGE

The full-scale value of the analog display usually
matches itself to the measured value {auto-
ranging). It is sometimes necessary to fix this
value during adjustments.

RANGE /ENTER
The full-scale value is held at the current value.

RANGE /CLEAR
Autoranging becomes active again.

RANGE /number/ENTER

The full-scale value is the entered number or next
higher number ir steps of 1-2-5. The dimension
corresponds to that in the display.

RANGE /number/dimension

The full-scale value is the entered number or next
higher number in steps of 1-2-5 with the selected
dimension.

To indicate that the RANGE HOLD function is
switched on, the full-scale value on the analeg
display is inverted.
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VAR

The VAR spinwheel can be used to vary set
parameters. The VAR function is used to define
the variation increment and the associated
function.

Unless a specific VAR operation is made, the
function of the spinwheel always corresponds to
the current setting parameter with display of
VAR symbol ¢ (see Fig. 2.3-1}.

VAR ENTER

The VAR spinwheel is assigned the selected
function; it can only be changed by vAR or VAR
ENTER with another function. At the same time,
the VAR symbol =is changed tos.

VAR/CLEAR
Cancellation of fixed assignment.

VAR/aumber/ENTER
Sets a desired variation increment. The dimen-
sion corresponds to that in the display.

VAR/number/dimension
Sets a desired variation increment. The dimen-
sion corresponds to that in the disptay.

VAR/G/ENTER
Selection of minimum increment,

Exceptions:

® in the case of a frequency setting on the
modulation generators 1 and 2, the VAR
spinwheel is used to vary frequencies from a
fixed series.

& The VAR function is automaticaily assigned
to certain functions {time, amp. and ¥ pos. on
the scope) without the user having to press
the VAR key.

The assignment of the VAR function is identified
in the display by a symbol.

if a parameter which is assigned the VAR

function is switched off using OFF, rotating of
the VAR spinwheel has no effect.

B40.0009.52

REF

The output of measured values or settings on the
display can be absolute or referred to a reference
value.

Measurements which are always retative values
(SINAD, S/IN) cannot be referred even further to a
reference value. Frequencies are indicated as a
frequency difference relative to the reference
value. All other relative displays are in dB.

REF/ENTER
The current value is defined as reference value.

REF/number/ENTER
The number is defined to be the reference value.
The dimension of the reference value

corresponds to that in the display.

REF/number/dimension
The number with the dimension is defined to be
the reference value.

REF/CLEAR
Return to absolute dimension.

identification of relative displays:

The quasi-dimension dB is a relative display. In
the case of frequencies, the sign (aiso +) shows
that relative frequencies are displayed.

The analog display has a special feature in the
case of relative dimensions or quasi-dimensions:

The Q point is always on the left.

Either the right-hand half of the axis is shown
with a positive full-scale value or the left-hand
haif of the axis with a negative full-scale value
depending on the current measured value. The
full-scale value is always displayed on the right,
however.
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TOL

Entered tolerance values have two effects:

@ [imits are entered on the scale of the analog
display. They serve for opticai orientation
during adjustments.

®# They enable an evaluation during autorun
controf depending on the result:
tolerance in or tolerance out.

+/= TOL/ENTER
The current measured value becomes the
tolerance limit.

+/~ TOL/number/ENTER

The entered number is defined to be the
tolerance limit. The dimension corresponds to
thatin the display.

+/- TOL/number/dimension
The entered number with dimension becomes
the tolerance limit.

+/~ TOL/CLEAR
Deletion of tolerance markers.

Special features:

The two tolerance markers are not always visible.

A tolerance marker is not displayed if it is above
the full-scale value. If one tolerance limit is above
0 and the other below 0 in the case of a relative
display, not more than one tolerance marker will
be visible on the screen because only one of the
two branches (either above 0 or below () can be
displayed depending on the measured value.

Take care with the sign when selecting the
tolerance marker if a relative dimension is
present:

e.g. -105 dBm is smaller (-TOL) than -95 dBm
{(+ TOL).

840.0009.52

MENU | (DOWN)

tf the function which the active cursor points to
in the display has a submenu, this is indicated in
the status line by an arrow pointing downwards.
The corresponding submenu is selected by
pressing the MENU | key, and a further sub-
menu can be called if present by pressing again.
(MENU T (UP): return to status existing before
MENU | (DOWN) was entered).

Dimension keys

For settings:

Number/dimension
Setting of value including dimension.

Dimension
Conversion of set value into selected dimension.

With measurements:

Dimension
Representation of measured value in selected
dimension.

Entered dimensions are modified by the in-
strument automatically if the desired dimension
is not compatible with the dispiay format.

Exception:

When entering tone sequences, the dimension
keys have the significance of digits. The
termination function is also cancelled in this
context. Tone sequence entries are terminated by
the ENTER key.

ENTER, ON
The ENTER key terminates input strings.

These can be commands (REF/ENTER), or also
inputs. The ENTER key is used if the dimension is
to remain unchanged or if the entered value has
no dimension. ENTER can also be used to restore
set values previously switched off by CLEAR.
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CLEAR, OFF

The 4 functions of CLEAR are:
@ Abortion of a commenced input string.

e Switching-off of hardkey functions such as
REF, RANGE, VAR or TOL.

® Switching-off of set wvalues; particularly
suitable for relative settings with a
logarithmic scale since the number "0" has
the meaning "Reference value"” in this case
and not the meaning "Off".

@ Deletion of a deletable message in the
second status line.

2.3.2.2.2 Mode-related Hardkeys

The instrument can be operated in & different
modes:

Manual operation mode

{EC/IEEE bus mode {remote) *)
Autorun control RUN mode
Autorun contro!l HOLD mode
Autorun control LEARN mode
Autorun control AUTORUN menu

The functions of the hardkeys START, RETURN

and STOP correspond to the instrument mode
selected.

IEC/AEEE bus mode (Remote) *)

STOP

Allows for entering the manual mode providing
RWLS {remote with lockout state) was not set.
(Meaning : local).

Autorun control: RUN mode

STOP

Results in leaving the RUN mode and entering
the HOLD mode.

Autorun contro!: HOLD mode
START

The autorun control enters the RUN mode and
continues the program. {(Meaning: continue).

*) depending on mode! or aption
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STOP
Change from HOLD mode to manual operation.
{Final stop)

RETURN
Entering the AUTORUN menu of autorun control.

Autorun control: LEARN mode

START
Start of LEARN mode.

tearn mode commences in the selection menu
when it is called for the first time. it commences
in the last processed menu if it is called again.

Autorun controi: AUTORUN menu

START
start of selected program (new start in contrast
to continue}.

2.3.2.2.3 Independent Hardkeys

The hardkeys described here always have the
same meaning. .

SHIFT

A key pressed upon entering SHIFT selects the
second function. This is the function indicated in
the top line on the hardkeys. With the softkeys,
this is the function with the non-inverted label,
which ¢an be output in the dispiay next to the
corresponding softkey in the top or bottom line.

CLEAR
Cancels an unintentional input of SHIFT.

RESET

Sets the instrument to a defined initial status.
Only user-specific parameters such as the
assignment of tone frequencies to digits or
programs are retained.
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MENU 1 {UP)
Return to next higher menu. This key has no
effectin the selection menu.

STORE
This key has 2 functions:

® In the autorun control (LEARN mode),
completely entered commands are stored in
autorun control programs. The STORE key
has a terminating function in this case.

e In addition, instrument states are transferred
to the memory using the STORE key.

Syntax: STORE/number/ENTER

Numbers 1, 2 or 3:
Internal storage of complete instrument
settings.

Frequencies for AF1 are stored only if the
function AF COUPL (submenu DIST/SINAD,
DIST) is off.

Numbers4to9:
Storage of instrument settings on the chip
card.

Numbers 20 to 39 (two-dig:t):
Storage of RF frequencies.

RECALL
The RECALL function corresponds to the STORE
function.

& The internally-stored instrument status is set
by entering
RECALL/number (single-digit)/ENTER

e The stored frequency is output in the status
line by entering
RECALL/number (two-digit}
and can be accepted using ENTER or deleted
using CLEAR.

The STORE and RECALL functions can also be
integrated in an autorun control program.

*}  depending on model or option
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Example:
10/MHz STORE STORE/3/ENTER STORE

Set 10 imple- Store RF setting | Imple-

Mz mentation | in memory 3 mentation of
inan storage pro-
auytorun cedure in the
controi autorun con-
program troi program

H.COPY *)

Produce hard copy of current display on a printer.

2.2.2.3 VAR Spinwheel

In contrast to specific entry of parameters using
the keys, the VAR spinwheel is used for
parameter variation. Its function is very similar to
that of the VAR key (see function-based hardkeys
{VAR), Section 2.3.2.2.1). The VAR spinwheel can
either be specifically assigned to a desired
function or can be assigned to the current
function. The variation is possible in any step
sizes, also logarithmic. The setting values are
increased by rotating clockwise and decreased by
rotating counterclockwise. The VAR spinwheel is
automatically assigned to the scope functions
amplitude, time and Y-position.

Special features of VAR spinwheel:

The input VAR/O/ENTER does not fead to the
minimum increment in the case of a frequency
setting on modulation generators 1 and 2. In this
case, frequencies from a fixed series are varied
using the spinwheel:

0.3/06/1/125/27/3/6/10kMz
{default settings)

The YAR spinwheel has nc effect (even in
background mode) if it is used on a set value
which has been switched off using OFF,
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if RF levels are reduced using the VAR spinwheel,
these settings differ from the corresponding
direct key entries in the following manner:

The spinwhee! variation utilizes the interruption-
free, electronic reduction in level as far as
possible {-19.9 dB with FM and ¢M, -4.9 dB with
AM), whereas the mechanically switched atte-
nuators are used as far as possible to set the level
with a key input.

Entry of level via keys:

Best possible broadband S/N ratio, but inter-
ruption in level when changing (audible
switching of attenuator set).

Entry of tevel using the VAR spinwheel:
Interruption-free level variation, e.g. for squelch
measurements.

In contrast to all other settings, an analog display
is also provided for the RF level setting. This
represents the interruption-free level fine
variation (when reducing from right to left).

In the case of the two-function softkeys (e.g.
COUNT/SET RF), when the VAR spinwheel can
only be used for one of the softkey functions, the
activated VAR symbol is displayed also if the
softkey function without possible VAR operation
isselected.

2.3.2.4 Display

The functions of the display are to indicate user
inputs, to display setting and measured values in
analog and digital form and to describe the
respective function of the softkeys.

Status lines

The operating mode of the instrument is
described in the top status line. The second status
line contains messages.

Softkey inscriptions

The respective function of the softkeys is output
at the right-hand and left-hand margins of the
display, directly next 10 the softkeys. The
function displayed in inverted form is currently
active. If the softkey is assigned two functions,
the second function can be activated using the
SHIFT key. The active curser is positioned next to
one of these fields (see fig. 2.3-1). It marks the
function which can be manipulated by entering
values or by using the function-based hardkeys
{see Section 2.3.2.2.1).

840.0008.52

The VAR symbol e is changed to «if the adjacent
parameter has been set for VAR spinwheel
vatiation.

Representation of measured and set values

Measured and set values are output in the centre
of the display. Set values are usually displayed in
digital form only {exception: RF level setting with
VAR spinwheel). Measured values are displayed
in digital and analog form. Attributes such as
RMS or PK refer to the nature of the measured
value. The analog dispiays may be provided with
tolerance markers {(see function-based hardkeys
{TOL), Section 2.3.2.2.1).

The submenus at the lowest position in the
hierarchy usually fill a small section of the display
only. These display fields overwritten by the
submenu are emphasized by italic lettering.

The display can also copy the oscilloscope or
spectrum monitor display in addition to the
digital and analog outputs of individual
measured values. It is only used as an editing or
disptaying tool in certain menus.

The disptay characteristics are described in detail
in the individuat menus.

If the CMIS is not operated on for some time, the
display will become dark so as to save energy
(which is of particular importance when the CMS
is operated from battery}. It will be bright again
by pressing any key. This keystroke does not have
any other function then.

Active cursor  yAR symbol

BSEd) ~~  100.00000 MKz
1.000 uV 34 0

Fig. 2.3-1 Active cursor and VAR symbol
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2.3.4  Error Reaction

If erroneous operation occurs, the instrument outputs an error message in the status line and
produces an audible signal, and rejects the setting. Range violations beyond the minimum value are
replaced by the minimum value. Range violations above the maximum value are rejected in order to
protect the connected device under test. The instrument also reacts to faulty test routines by display of
a message and by an audible signal.

2.3.5 Connection of the Device under Test
{(DUT)

— TX-TEST

Settings

-¥1 Radigtele- ““[ﬂ —i Radiotele- - —Q

phone ghoene

Fig. 2.3-3 Connection of the device under test

2.3.6 Selection Menu

After switching on the instrument the selection menu offers all main menus.

0 |Rrx-TeEsT | SELECT M - tecal B I
o auTOIST| 9
2 | Dx-TEST RADIOCOMMUNICATION i +0
3 | seect SERVICE MONITOR = H
. ILS/MB | 12
5 |seriaL e
6 NATION GB 14
. P SELFCHX] 15

Fig. 2.3-4 Selection menu
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2.4 Transmitter Test (TX-Test)

0 | Rx-TEST | TX~TEST M5 - Local l LOCK 8

y Ql} counT 0.00000 MHz| 1.0000 k2 1.00 mv 9
Seit ar v R

: =y - Pttt | . |
F’t_f-'«‘ER W 0025 6.3000 kHz ¢.00 mv e 10

X Q| CEMOD wen kHz F+—+—+—+—| | DEMOD
PX_HLD RMS  +0.025 | AMP:0.5 kHz/ry TIME:0.2 ms/a‘ MODE 11

g EEE vee - L ST S SR SO SN B BEST 12
COUNT Dol RANGE

b |igthsxy! ofF AMp 13

e
S/N 1.000 kHz +0.025 TIME 14
INPUT] [T

7 el 00 g EXT ATT Y POS 15

Fig. 2.4-1 Main menu TX-TEST

Starting with the main menus of the selection menu, the main menu TX-TEST (transmitter test) can be

entered by pressing the softkey TX-TEST.

This menu contains all controls required to carry out a standard transmitter test. Almost every function
contains submenus. These provide controls for more transmitter test functions, which are less often

required.

Softkey 0 can be used to directly branch to the main menu for the receiver test (RX-TEST).

2.4 RF Measurement

In the case of simple transmitter tests the
instrument measures the transmitter frequency
and sets the demodutators to this frequency. The
receiver frequency of the instrument can also be
preset if the device under test outputs several
carrier frequencies or if the time for counting is
insufficient for the demodulator to respond
rapidly (demodulation of a fast acknowledge-
ment).

COUNT Function

The count function is constantly active if the
COUNT field isshown in inverted form.

The normal count function only operates at the
connector RF iIN/OUT.

840.0009.52

The counter resolution can be set using the
following input sequence: softkey COUNT/number
1 or 10/terminating key Hz Of ENTER, Thus 1 Hz
{stow) or 10 Hz (fast) is selected as the counter
resolution.

The sensitivity of the RF counter in particular
with frequencies < 1 MHz can be enhanced by
switching the iF filter on (FILTER submenu 2,
softkey 6: iIF-NARROW}.

Relative counting

There are two possibilities for selecting a
reference frequency for relative counting.

input of softkey COUNT/REF/ENTER declares the
frequency just measured as the reference
frequency; input of softkey COUNT /REF /number
/termination key dimension Or ENTER declares the
entered frequency as the reference frequency.
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A sign in front of the result indicates that a
relative frequency count is being carried out.
Absolute frequency counting can be reselected
by entering softkey COUNT/REF/CFF.

The dimensions MHz, kHz or Hz can be selected
for direct or relative counting, e.g.
COUNT /Hz.

softkey

COUNT function: Submenu

The function COUNT has a submenu which is
output in the display fields next to softkeys 3, 4

2 RS i _ ’
and5. T Th syi{eoen |1 I
FRQ
3 |pmpser| 110000 MHz
4 n‘xat:cr
COUNT 100 kHz
Frl
5 7rans
i 69 % fe et ]
301 155kHz 1
HRUE  oocs
INPUTR 0.0dg EXTAIT

Fig. 2.4-2 COUNT submenu

The normal count function comprises a coarse
direct broadband count and a subsequent exact
narrowband IF count. The direct count is possible
only at the connector RF IN/OUT, the IF count is
possible at both inputs (RF INJOUT and RF IN 2).

Softkey 3: FRQ PRESET (IF count)

A frequency count can be initiated in a narrow-
band range (approx. 100 kHz) by entering a
frequency.

Switch-on: Softkey3/number/dimension or
ENTER
The entered frequency replaces
the coarse count.

Switch-off: Softkey3/OFF

840.0009.52

Applications:

The IF count method can also be used at the
input RF IN 2. If a source outputs several carrier
frequencies with a sufficiently large spacing
(approx. > 1.5 MHz), this method can be used to
select a carrier frequency and to selectively count
it. (Method of selection: see softkey 5 (FILTER:IF
NARROW) in the main menu}.

Note:

If the squelch function of the CMS is deactivated
{(submenu DEMOD), only a restricted COUNT

function is possible:

OFF: no function

ON: first apply the RF signal to be measured,
then press softkey COUNT,

Softkey 4: DIRECT COUNT

Switch-on: Softkey 4/number 160 or 1000/
dimension Hz or ENTER Direct
counting is carried out with a
resolution of 100 or 1000 Hz, but
only via the connector RF INJOUT.

Switch-off: Softkey 4/0FF

Applications:

Measurements can be performed on relay
stations even if the instrument is not equipped
with a duplex modulation meter. The signal
generator of the instrument stimulates the
receiver of the relay station, while the direct
counter determines the frequency of the relay
station transmitter, which may also be in a
completely different frequency band.

Softkey 5: FRQ TRANS (Transfer function)

Actuating this softkey once transfers the
measured frequency as CMS receiver frequency.

In the main menu, this action switches from the
COUNT function to the SET function.

Application:

Softkey 5 facilitates operation with regard to the
entry of multi-digit and often unknown trans-
mitter frequencies as CMS receiver frequency.
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SET RF Function

The receiver frequency of the instrument is fixed
using the SET RF function. It is not based on the
counter result. If the SET RF function is not
already active (displayed in inverted form), it can
be activated by entering SHIFT/softkey SET RF.
The CMS receiver frequency is usually entered
and displayed as a frequency value,

The CMS receiver frequency is entered using
softkey SET RF/number/dimension Of ENTER.

The receiver frequency seiting can be varied
using the VAR function and the VAR spinwheel.
The receiver frequency setting can also be
relative.

The reference frequency can be entered using
sofkey SET RF/REF/ENTER if the current frequency
is to become the reference frequency, or. using
the softkey SET RF/REF/number/dimension Of ENTER
if a frequency is to be set different from the
reference frequency.

SET RF Function: Submenu

The SET RF function has a submenu which is out-
put in the display fields next to softkeys 3to 7.

FR)
3 | rring

DUPLEX
4 jevers +0.00000 MHz

EE'E;JNEL +120.00000 MHz 0

CH- +2500 kHz
SPACE

CH-
NIMEER

5
6
7

Fig. 2.4-3 SET RF submenu

Softkey 3: FRQ TRANS
{Frequency transfer function)

Actuating this softkey switches the frequency
transfer function on or off.

An activated transfer function has the following
effects:
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® At the point of switchover from TX-»RX, the
RX RF frequency is calculated from the RF
frequency set or counted in the TX test and
the duplex spacing.

® At the point of switchover from RX = TX, the
TX RF frequency is calculated from the RF
frequency set in the RX test and the duplex
spacing, if the RF counter in the TX test is off.

8 ‘When the RX RF frequency in the duplex
menu is changed, the TX RF frequency con-
tinuously follows displaced by the duplex
spacing, if the RF counter is off.

# ‘When the TX RF frequency is changed (by RF
counter or setting), the RX RF frequency
follows displaced by the duplex spacing.

Softkey 4: DUPLEX SPACE

The duplex spacing is entered by sequence sign/
number/{dimension OF ENTER).

Values between -500MHz and +500MHz are
possible.

The duplex spacing is positively counted if the RX
RF frequency is larger than the TX RF frequency.

Softkeys 5, 6 and 7 serve to define the channel
numbers.

Softkey 5: REF CHANNEL {Reference channel)

The reference channel is entered by
ENTER.

Values between 0 and 9999 are possible.
Entries are permissible only if the channel num-
ber mode is off {(softkey 7).

This entry establishes reference between
frequencies and channel numbers. In addition to
the reference channe! entry, also the respective
reference frequency is displayed. '

At a duplex spacing not equal to zero, the
reference frequency in the TX and RX test is
different. In the DX test, the reference frequency
is always referred to the RX frequency.

number/

Softkey 6: CH-SPACE
{Defining of channel spacing)

The channel spacing is entered by sequence
sign/ number/(dimens:on OF ENTER}.

Values between -1MHz and + 1MHz are possible.
Entries are permissible only if the channel num-
ber made is off (softkey 7).

A positive sign means that higher channel num-
bers correspond to higher frequencies.




Softkey 7: CH NUMB. (channel number)

Actuating softkey 7 switches the channel number
mode on or off.

When channel number mode is on, frequencies
are only displayed as channei numbers plus off-
set. Reference between channel numbers and
frequencies is made when the reference channe!
is entered.

if the channel number mode is activated in the
RX or DX test, the RX RF frequency is assigned to
the reference channel selected by softkey 5. The
TX channel number is calculated from the TX RF
frequency and the duplex spacing and displayed
if present in the menu.

if the channel number mode is activated for the
TX test, the TX RF frequency is assigned to the
reference channel selected by softkey 5.

With VAR spinwheel variations, also the frequen-
cies are varied in the channel number mode. This
gives the offset to the channel number.

Offset also occurs if the RF counter counts
frequencies that are not exactly in line with the
channel spacing.

Frequencies with channel numbers below 0 or

above 9999 are not indicated as channel number
plus offset, but by normal frequency display.

242

Power Measurement

The broadband RF power measurement can only
be performed at the RF INJOUT socket; the
selective RF power measurement can also be
carried out at the RF IN 2 socket (input 2). The
dimensions of the broadband RF power
measurement are W or dBm, those of the
seiective RF power measurement are mV, W,
dBuV or dBm,

A logarithmic relative display based on a
reference value can be selected. Tolerance
markers can be set on the analog bar for the
dimensions mentioned above; Autorange or
Range Hold can be selected on the analog dispiay
for the fuli-scale value. '
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Selective power measurement:

In this measurement meode the CMS is auto-
maticaily operated in the mode BEAT mode with
an IF of 2 kHz (L.O frequency of the local oscillator
is 2 kHz below the frequency indicated).

The demodulator is switched off. The test
bandwidth is approximately the set receiving
frequency * 50 kHz.

The dynamic rangé is depending on the input:
RF IN/OUT: ca.125 uV {(-65dBm) to 50 V (47 dBm)
RFIN2  :ca 22wV (-80dBm)to4mV {-35dBm)

Measurement sensitivity can be increased by
reducing the test bandwidth using the filters
available in the CMS.

The use of the CCITT filter may cause problems as,
in accordance with the definition, it features no
constant attenuation characteristic in the pass
band.

in contrast to the broadband RF power measure-
ment, the selective RF power measurement also
includes the Peak Envelope Power {= PEP). With
AM results that are up to 6 dB higher (100%) are
therefore obtained.

Calibration of the selective RF power measure-
ment is not required.

Note:
Limiting sensitivity may be reduced as a result of
strong  signals outside the measuring

bandwidth. If the frequency of the device under
test strongly deviates from the nominal
frequency, the measurement may be impaired.
{Remedy: Monitoring the 2-kHz beat signal by
way of the loudspeaker or scope.

POWER Function: Submenu

Pertaining to the POWER function a submenu is
available, which is assigned to the fields beside
the softkeys 3 10 6 in the display.

3§ PEP

EoXY rast siow

0.0 ¢B

0.0 ¢B EXT ATT

INPUTZ

fig. 2.4-4 POWER submenu
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Softkey 3: PEP
The type of RF power measurement {selective or
broadband) is selected using this softkey.

ON:
OFF;

Selective RF power measurement
Broadband RF power measurement

Softkey 4: TIME

With broadband RF power measurements a low-
pass filter in the measurement path is switched
on (SLOW) or off {FAST) using this function. With
the setting AUTO the lowpass is switched on
during AM modulation; otherwise the lowpass is
off. its cutoff frequency is about 4 Hz.

Softkey 5: POWER HOLD

Storage of the maximum value is switched on
when actuating this softkey, i.e. the highest
measured value of each RF power measurement
(selective or broadband) is stored unti! deletion.
The maximum value is deleted by pressing the
softkey 6 (POWER HLD RES) or softkey 2
(POWER).

Softkey 6: POWER HLD RES

The maximum value of RF power measurement
currently stored is deleted provided that softkey
5 (POWER HOLD) is activated.

" ACP Function *

Adjacent Channel Power Measurement (ACP)
The desired channel and the adjacent channel
are measured using the filters described in the
specifications (FT 17 TR 2049, ETS 300086) and set
in relation to each other.

Measured value (dB) = 10 x log (power of used
channel / power of adjacent channel)

*)  depending on model or option
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The following values are specified for the CMS:
Channel spacing 25 kHz

ACP filter bandwidth 16 kHz

Required spacing 70 dB

Before switching on the adjacent channel power
measurement, the desired reference frequency
must be entered using the softkey "SET RF”.

The ACP function has a submenu which appears
in the display adjacent to the softkeys 3 to 6.

aoicr | I
20 125 10 kHz
- R

EZEE +25.00kHz
INPUT1 ) 0.0 dB
INPUTZ EXT ATT: 0.0 dB

Fig. 2.4-5 ACPsubmenu

Softkey 3: ADJICNT CH
Channel select for the first/second and
upper/iower adjacent channel.

Softkey 4: CH SPACE
Selecting specified channel spacing with
automatic filter switching.

Softkey 5: FILTER
Fiiter selection when choosing "free” channel
spacing.

Softkey 6: FREE CH
Selecting a user-defined channel spacing up
to1000 kHz in 10-Hz steps.




2.4.3 Demodulation

Softkey 3 is assigned two functions:

DEMOD {continuous demodutatign)
PK HLD (demodulation with peak hold function)

The first or second function is selected using the
SHIFT key.

DEMOD Function

The instrument is able to demodulate the
transmitter signal according to AM, FM or ¢M.
One of the three demodulation modes is selected
by the following input:

softkey DEMOD/dimeasion. FM demodulation is
then used for the dimensions Mz and kHz, AM
demoduliation for % and oM demoduiation for
rad.

Different weighting modes can be selected in the
submenu. I peak weighting is selected, the
positive and negative peaks are displayed at the
same time. Tolerance markers and decision
criteria such as e.g. branching in the autorun
control program always refer to the positive peak
valtue, however. The RMS weighting generates
only one measured value.

Modulation sensitivity

The medulation sensitivity is integrated in a
search routine, which varies the AF voltage of the
modutation generator at the transmitter input
until a predefined modulation depth, frequency
deviation or phase deviation is attained as
transmitter modulation. '

The entry is made using:

Softkey DEMOD/number/dimension.

peak value applies if the fixed full-scale value is
to be derived from the currently measured value.

Tolerance markers can be entered in the analog
display {see function-based hardkeys (TOL),
Section 2.3.2.2.1). In the event of two measured
values it is again the positive peak value which is
used for the tolerance weighting.

DEMOD Function: Submenu

The DEMOD function has a submenu which is
output in the fieids in the display next to softkeys
4107

GEMOD } - kHz
BE HLD RMS  +0,025
' [ e
5 AUTO JEPEY /2 - RMS
v +DK/2
AVE 2 3 4
6 LEVEL n
7 ik foY2 eIV SO UEL CH

Fig. 2.4-6 DEMOD submenu

Softkey 4: FM GEEMPH (deemphasis)
Softkey 4 can be used to switch on or off a 750-

ps-deemphasis. This  function is only of
significance with FM selected.

Softkey 5: WEIGHT {rectifier)

Softkey 5 is used to select the detector. There are
five different possibiiities:

dul AUTO:  Noise signals are RMS weighted and
T_he number correqunds tq the entered mo u’a— wanted signals are peak weighted.
tion vaiue a?d the dimension to the demodula- Small signals are automatically
tion mode of the CM5. considered to be noise signals and
. large signals to be wanted signals.
if the demodulation mode output in the display gesig '9
is to §3e ret‘ained, ENTER can be input instead of The limit (RMS) is
the dimension. 200 Hz frequency deviation for FM
. . 0.2 rad phase deviation for $M
The anlog dxs'play can be assigned a full-scale 1 % modulation depth for AM,
value depending on the measured vaiue or a
fixed fuli-scale value {see function-based hard- PK: Sim - .
) .. : uitaneous positive and negative
keys (RANGE}, Section 2.3.2.2.1). The positive peak-value measurements.
840.0009.52 219 E-7--



RMS: Real RMS measurement.

V2« RMS: Real RMS measurement multiplied
by 1.41.

This measurement is used for
determination of the peak vaiue
when maodulating with sinewave
signals, and the integrating effect
of the RMS detector is to be used at
the same time (e.g. with noisy
signals).

+ PK/2: Average of positive and negative

peak-value measurement,

Softkey 6: AVE LEVEL (averaging factor)

Softkey 6 can be used to select an averaging
factor for RMS and 1.41 RMS measurements. Four
averaging possibilities are provided.

11 One measurement determines the resuit.

2: The result is the average of two measure-
ments.

3: The result is the average of three measure-
ments.

4: The result is the average of four measure-
ments.

Each single measurement corresponds to the
average of 5 AD measurements.

in IEC bus mode, the single measurements are
repeated following a delay time in the case of
large changesin signal level.

The peak-value measurement is always perform-
ed with one cycle only.

Averaging factors are selected if reproducible re-
suits or a constant analog display are desired de-
spite noise. The repetition rate of the measure-
ments is of course reduced with high averaging
factors.

Softkey 7: DEMOD {demodulator}
Softkey 7 offers the following alternatives:
OFF: Switching off demodulator

ON: Switching on demodulator
SQUELCH: Activation of squelch

840.0009.52

The squelch switches on the demodulator with a
sufficiently high IF level and switches it off at a
low level. :

Applications:

It is recommended to have the demodulator
continuously  switched on for remote
measurements, The squelch function is activated
if the noise of the uncontrolied demodulator
results in interferences (e.g. before and after a
transmitter burst of limited duration).

The OFF function (demodulator off} is provided
as a precautionary measure for switching off e.g.
a high-level signal at the output of the
demodulator to prevent interference with other
sensitive measurements in the CMS.

PK MLD Function

The demodulation mode for the PEAK HOLD
function is based on the DEMOD function.
Pressing the PK HLD softkey resets the display
and stores the largest measured value of the
positive peak-value meter until cleared again.

it is also possible with PEAK HOLD to program
the full-scale value of the analog display just as
with DEMOD. The setting of tolerance markers is
also possible.

Using the functions "750-us deemphasis” and
“Squelch® of the demodulator from the DEMOD
submenu with the PEAK HOLD function is also
advantageous. :

Nevertheless, a submenu has not been produced
for PEAK HOLD so that functions from the main
menu which are used particutarly frequently
together with the PEAK HOLD function, e.g.
decoding of a tone sequence, are not covered by
the submenu. If these functions are required,
they can be set in the DEMOD submenu and used
for the PEAK HOLD function.

See Section 2.9 for further special functions.
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2.4.4 AF Measurement

Softkey 4 is assigned two functions:
DECODE (tone sequence decoding)

COUNT (frequency measurement of de-
modulated or beat signal)

The shift key is used to select between first and
second function.

DECODE Function

The tone sequence decoder is activated following
actuation of SoftkeyS/ENTER. A decoding resuly is
deleted if present in the display and the tone
sequence decocde expects a sequence for
decoding. Once this has arrived, it is output in
two lines on the dispiay together with the
designation of the standard.

The digits 0 to 9 and possibly the special
characters A to F are displayed, and also * and #
with dual-tone sequences. X indicates a non-
decodable frequency and P indicates a pause. The
PEAK HOLD function is activated together with
the deceding function since the modulation is
usually also of interest in addition to the contents
of the tone sequence,

nction : Submenu 1

The function DECODE branches into two sub-
menus, which are output in the display fields
next to softkeys 3 to 7. By pressing ENTER, the
decoder can also be started from this menu.

3 Noid Tims] Frg[Hz]l Devil%]
a 00 2 70 10581 - 1,09
g1 P 32 2530.6 0.0
025 75 20000 +0,80
03 7 68 1826.1 - 0,92
04 5 72 152%.6 - 093

I

Fig. 2.4-7 DECODE submenu 1

*}  depending on model or option
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2.2t

This submenu reads out the contents of the
decoded telegram in more detail. Each entry in
the measurement buffer is identified by a
sequential number starting with 0.

The column "T" gives the measured duration of
each displayed tone.

With the tone sequence standards 1 to 9, addi-
tionally the frequency measured for each
received tone is displayed in the column "FRQ
[Hz]”, as well as the deviation from the rated
frequency in percent in the column “Devi [%]".
No information will be shown for invalid tones or
tone pauses or, as the case may be, dual tones.
Restarting the decoder in submenu 1 causes the
data of the new telegram to be output sequen-
tially - beginning with "0” - when the tone
sequence has been received completely.

Softkey 3: PREV (Page down)

The display pages down to the previous page.
This softkey has no function when the first page
is already displayed.

Softkey 4: TONE NUMBER *)
(Printing of individual lines)

By programming <TONE:NUMBER value>, the
contents of a respective line can be printed in the
report. If no value is entered, all the lines are
printed in form of a table.

Softkey 7: NEXT (Page up)
The display pages up to the next page. This

softkey has no function if the iast tone that was
decoded is aiready shown.

Fig. 2.4-8 DECODE submenu 2
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Softkey 3: DECODE {tone sequence standard)

Softkey 3 is used to select the tone sequence
standard. The entry is made using softkey
3/number/ENTER where each number is assigned a
tone sequence standard.

5::;‘:::’ unmodified modified
0 5td.0 Fixed Frequencies std.0
1 Std.1 ZVEI 1 Std.1
2 Std.2 ZVEI 2 Std.2
3 $td.3 COIR 5td.3
4 Std 4 EEA Std.4
5 Std.5 EIA Stc.5
3 Std 6 VDEW Std.6
7 $td 7 EURO 5t3.7
8 Std.8 CCITT 5td.8
9 Std 9 NATEL $td.9
10 $td.10 DTME 5td 10
11 Std.11 VDEW direct dial —

Standards 1 10 9 are the most common single-
tone sequences. To differentiate between un-
modified and modified tone sequences, the CMS
outputs the standard number and name in the
display or, with modified tone sequences, only
the standard number.

The assignment of frequencies to numbers is
displayed in the definition menu for tones and
can also be modified. Standard 0 reacts like a
completely normal tone sequence standard. in
this case the freguencies are the fixed
frequencies for the AF generators. Standard 10 is
the duai-tone standard and cannot be modified
for evaluation purposes.

Softkey 4: DIGIT REPEAT

Softkey 4 can be used to switch on/off the digit
repeat. Since tone length information cannot be
used for evaluation purposes, a double digit is
not represented by an extra-long tone but by a
tone followed by a further tone {tone E} as the
repeat tone. The double digit appears with the
digit repeat function switched on, the digit and
the special character E appear with the digit
repeat function switched off.
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Softkey 5: EVAL BNDWTH (evaluation band-
width]

The evaluation bandwidth of the decoder is
programmed by entering softkey 6/number/ENTER.
The number should be selected as the magnitude
in % which is permissible as a positive or negative
deviation from the rated frequencies.
Frequencies within this window are decoded as
valid. Frequencies oautside this window are
marked by X.

The tolerance window should not be extended
too far, especially in the case of tone sequences
with narrow frequency steps, since this could
lead to overlapping of the tolerance ranges and
thus ambiguous decoding resutts.

Softkey 6: MAX PAUSE (tolerable pause)

The decoder waits for brief pauses and then
continues decoding. The tone sequence s
considered to be terminated if the pauses are too
long, then the result is displayed. This time limit
¢an be defined using softkey 6/number/enNTER, The
dimension of the numberis ms.

This pause definition must not be confused with
the pause between two tones which is defined in
the standard and which can be influenced in the
definition menu for tones. The latter is smaller
than the previously defined time limit. A "P" is
set during the evaluation if only the intertone
pause is exceeded.

Softkey 7: SOURCE (signal source)

Softkey 7 is used to select gither the demodulator
or the AF voltmeter socket (AF/SCOPE} as the de-
coder source.

Section 2.8 contains more detailed information
and applications on the decoding function.

-:;: COUNT Funct

The frequency of the demodulated signal or the
beat signal is counted by pressing softkey 4.

A relative measurement can be made in two
different manners:

® The currently measured frequency is selected
as the reference frequency by entering
softkey 4/REF/ENTER.
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& The frequency corresponding to the number
is selected as the reference freguency by
entering REF/number/dimension OF ENTER,

The relative result is the difference from the
reference frequency. Relative measurements are
identified by asign in front of the result.

COUNT Functlon Submenu

The COUNT function has a submenu which is
output in the fields in the display next to softkeys
5andé6.

DEMOL e kHz Tt
PK HLD RMS  +0.025
DECODE ’ e kHz
COUNT

5 m DEMOD BTN

5 m PERTOD ITNE:
i gugdl 0.0 d8
= atea % o0 gp  EXT ATT

Fig. 2.4-8 COUNT submenu

Softkey 5: SOURCE (Signal source)

Softkey 5 can be used to switch between the
signal sources DEMOD {demodulated signal} and
BEAT (beat signal).

Since the beat measurement is usually carried out
with an unmodulated signal, the AF-generator of
the CMS is switched off following the activation
of softkey 4 (COUNT) provided that Beat is
selected.
Softkey 6: MODE (Operating mode and
resolution of counter)

There are two alternatives:

Period counting
Gate time counting

Period counting has a resolution of 0.1 Hz up to
100 kHz; the resolution is 1 Hz at frequencies
above this value. Period counting is fast but
requires a signal without noise.

Gate tlime counting is less sensitive to noisy
signals.

*y  depending on model or option
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Filter Selection

245

FILTER Function

Various AF filters can be switched on or off using
softkey 570N or 0F¢. The IF and AF filters and their
characteristic frequencies can be selected in two
submenus.

FILTER Function: Submenu 1
The FILTER function branches to two submenus,

which are both output in the display fields next
to softkeysd4 and 7.

UEMUL ——— kHz
PK HLD AMS
HP

300 Hz

Lp
3.4 KKZ

+0.025

PSOPH

EXT
FILTER

~ M W b

Fig. 2.4-10 FILTER submenu 1

Softkey 4: HP 300 Hz (300-Hz highpass)

Switching the 300-Hz highpass on and off.

Softkey 5: LP 3.4 kHz (3.4-kHz lowpass)

Switching the 3.4-kHz lowpass filter on and off.

Softkey 6: PSOPH (psophometric filter, option
CMS-B5 or CMS-B20}*)

Switching the psophometric filter on and off. The

psophometric filter is a CCITT filter or a C-
message filter.

2.23 E-7




Softkey 7: EXT FILTER *)

Switching the external filter on and off. An input and output for the external filter are fitted to the
rear of the device (CONTROL sacket 47; pin 10 = input/pin 42 = gutput).

With the option CMS-833*) installed, the same is activated and deactivated using EXT FILTER. In this
case there is no longer any input and output for the external filter at the rear of the device.

The FILTER submenu 2 can be called by pressing the MENU | (DOWN) key. .

Example of an external filter

Connections at the

CONTROL socket
[ m e
]
]
t
H
. '
1
1
1 2.2 uF
104 fl 1
1T Y H W
Rog = 100 ! 10k
i
LF156 :
i
[’ SR
9,12,26 0r43

*) depending on model or option
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+10V

Ripy = 100 k0

Dimensioning for a
300-+z fowpass filter

A0V




--— kHz

BK_HLD RMS +3.025

B3 NARROW
EEl on oFf

4

5 |reson
:
7

Fig. 2.4-11 FILTER submenu 2

Softkey 4: NOTCH (notch filter)

The notch filter is switched on using softkey 4/0N
and off using softkey 4/0FF.

Stop frequency of notch filter:

The stop frequency of the notch filter is aiso
selected using softkey 4. The entry is made using
softkey 4/number/dimension OF ENTER.

Since the resolution of the set frequencies cannot
always be set as required, the actually set fre-
quency is cutput in the display.

Softkey S: RESON {resonance fiiter)

The resonance filter is switched on using softkey
5/0N and off using softkey 5/0FF.

Resonance frequency of resonance filter:

Softkey 5 is used to select the resonance
frequency of the filter. The entry is made using
softkey 5/number/dimensica or ENTER. The actually
set frequency is displayed as with the notch filter.

*\  depending on mode! or option
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Filter combinations®)

For better understanding all filters can be
envisaged as a series connection of three filter
groups:

® Highpass fiiter - lowpass filter
# Psophometric filter - external filter
® Notch fiiter - resonance filter

Highpass and lowpass filters can be combined
independently into four different filter con-
figurations.

The psophometric filter and the external filter
cannot be combined, the same applies 1o the
notch filter and the resonance filter. Since the
notch filter is used for distortion and SINAD
measurements, the last filter group cannot be
used for evaluation during a distortion or SINAD
measurement.

Notch filter and resonance filter are also being
switched off when quitting or selecting anew RX-
test and TX-test, since in this case SINAD or DIST
measurements automatically continue to run.

|

fxt,

riter [
Fsoph.

Fifter

Mo_uxlf | 3.a4ke] |
300-Hz4 Low

DEMOD High- pass

BEAT ]V
pass

AF

—

Notch-

Fiiter j
Resona

Filter

Fig. 2.4-12 Signai paths
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Softkey 6: IF (IF filter)

The {F filter can be switched on and off using
softkey 6. The IF bandwidth is limited to approx.
25 kHz by the NARROW filter. This improves the
S/N ratio, especially when receiving small RF
levels, but also results in a distortion at higher
deviations and/or modulation frequencies.

Softkey 7: iIF-ATT {IF attenuation)

The attenuator of the IF control can be switched
on or off {important with AM demodulation).
Also an automatic function is available.

Distortion and S/N
Measurements

2.4.6

Softkey & is assigned two functions:

DIST (distortion measurement)
S/N (S/N measurement)

The SHIFT key is used to select between first and
second function.

DIST Function

The distortion measurement can be performed
with the dimension % or dB. The test frequency
may vary between 100 Hz and 4 kHz.

Dimension

The measurement is performed in dB by entering
softkey 6/dimension/d8 and in % by entering
softkey 6/dimension/%,

Test frequency

The test frequency is defined using softkey
6/number/dimension/Hz OF kHz.

The full-scale value can also be influenced in the
analog display for the distortion measurement:
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The currently measured value is used to define
the full-scale value by entering softkey B/RANGE/%
or d8 or ENTER.

A number is used to define the full-scale value by
entering Softkey 6/RANGE/number/% or dB or
ENTER.

Tolerance markers can be set in the analog
syntax:

display using the same
6/TO0L/number/% ar dB or ENTER.

softkey

DIST Function: Submenu

The DIST function branches into one submenu,
which is ouput in the dispiay fields next to
softkeys 5 and 7. Softkey 6 is assigned to the main
menu.

+24.45 av
7% HLD -24.47 qv l 4
K 25
$TD1: 27812
COHRET
aF
S CouPL
— s % ¥
2 ' 1.56 kHz 0 1
7 B2 3 4

Fig. 2.4-13 DIST submenu

Softkey 5: AF COUPL (test frequency)

Softkey 5 can be used to define whether the test
frequency selected in the main menu under
distortion is also to define the frequency of the
modulation generator or not.

Application:

Generaily, coupling offers advantages. The
modulation generator supplies the signal tc be
measured by the distortion meter following the
device-under-test. However, coupling is switched
off if the radiotransmitter has a scrambler, and
the modulation generator signal is set independ-
ently of the distortion test frequency. '
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Softkey 7: AVE LEVEL {(averaging factors)

Softkey 7 selects four averaging factors:
1: One measurement determines the result.

2: The result is the average of two measure-
ments.

3: The result is the average of three measure-
ments.

4: The result is the average of four measure-
ments.

Each single measurement corresponds to the
average of five AD measurements.

in IEC bus mode, the sinale measurements are
repeated after a delay time in the case of large
changes in signal level.

S/N Functi

Whereas the wanted signal is masked out by a
filter in the case of a distortion measurement, it is
switched off with the S/N measurement.

This measurement can also be performed in two
dimensions; the dimensions are selected by
entering softkey 8/dimension % OF dB.

The current measured value is used to define the
fuli-scate value in the analog display by entering
softkey B6/RANGE/% OF dB Or ENTER.

The entered numeric value is used to define the
full-scale value by entering softkey  B/RANGE/
number/% Or dB OF ENYTER.

Tolerance markers can be set in the analog

display by entering softkey 6/TOL/number/% Or dB
or £NTER.
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S/N Function: Submenu

The S/N function branches to one submenu which
is output in the display fields next to softkeys 5
and 7. Softkey 6 remains assigned to the main
menu.

DEFOD +24.45 kHz
PE_HLD -24.47 KHz PK 25
mamsmd|  sto1: 27812
COLINT

5 unysep e
DIST ) 0.9 % A
SN 1.55 kHz 1
AUE

7 s B o2 3 ¢

Fig. 2.4-14 S/N submenu

Softkey 5: GEN 2 (modulation generator 2)

The wanted modulation signal is switched on and
off aiternately in the course of the S/N measure-
ment. Softkey 5 is used to select whether the
modulation generator 2 is to to follow this rythm
or not.

Softkey 7: AVE LEVEL {averaging factors)

Softkey 7 selects four averaging factors:

1: The result is the average of one signal
measurement and two noise measurements.

2: The result is the average of one signal
measurement and three noise measure-
ments.

3. The result is the average of two signal
measurements and four noise measurements.

4: The result is the average of two signal
measurements and five noise measurements.

Each single measurement corresponds to the
average of five AD measurements.

in manual operation and EC bus mode, the
single measurements are repeated after a delay
time in the case of large changes in signal level.
{Different 9/N ratios (measurement times) may be
the resuit).
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2.4.7  InputSwitchover

INPUT 1/INPUT 2 Function

The selected RF input (RF IN/OUT or RF 2} is
shown in inverted form. The other input can be

selected by entering SHIFT/ softkey 7. It is
possible to inform the CMS of the attenuation
value connected prior to the associated input. By
entering softkey 7/number/d8 or ENTER the CMS
takes into account the entered attenuation for
the level with RF measurement and setting.

2.4.8

Lock

Softkey 8 is assigned a simple changeover key
function.

If the LOCK mode is active, TX test can only be
reached by operation in the RX test. With the
LOCK function deactivated the switchover from
RX test to TX testis only possible by applying an
RF power to the RF iINJOUT socket 29. The RX test
is automatically activated again by an RF voltage
drop. This return to RX test can, however, be
eliminated when switching over to the TX test via
keys or by calling a submenu in the TX test.

Application:

The LOCK status is used if discontinuous trans-
mitter tests are performed, e.g. power puises of
fimited duration with superimposed modulated
data messages. The LOCK function prevents the
CMS from returning to the receiver test following
each pulse. A typical example is an acknowledge
call. The LOCK function is automatically switched
on in this case and with certain other measure-
ments such as e.g. cellular radio.
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2.49  Modulation Generators

Softkey 9 is assigned all functions of the first
modulation generator, softkey 10 those of the
second modulation generator. The frequency is
the first function and the level of the modulation
generator is the second. Switching between the
two  functions is possible by entering
SHIFT/seftkey 9 Or 10.

AF 1/AF2 Function

The frequency is entered using softkey 9 or
10/number/dimension Or ENTER. The modulation
generator is switched off by entering softkey 9
or 10/0FF. This switch-off function for the level
with a frequency entry has the following
purpose:

The levels of tone sequences generated naturatly
by modulation generators are set using the level
function. if the modulation generator is not
switched off using the above-mentioned
method, the valid continuous tone is output
before and after the tone seguence. The
modulation generator ¢an be switched on again
using seftkey 9 or 10/0N.

Variation function

The variation increment for the VAR spinwheel
can be entered using softkey 8 Or 10/VAR/number/
dimeasion OF ENTER. In contrast to usual operation,
VAR/O/ENTER does not set the minimum increment
but leads to variation with the fixed frequency
series (see VAR function, Section 2.3.2.2.1 and
definition menu for tones, Section 2.8).

Reference function

The selected frequency is defined to be the
reference by entering REF/number/dimension or
EKTER. The set frequencies must be understood as
a difference from the reference frequency {(see
REF function, Section 2.3.2.2.1).
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Since the source impedance®} of the modulation
generator is very low {approx. 2 Q}, the setievel is
to be understood as the EMF.

The modulation generator ievel is entered using
softkey 9 Or 10/aumber/dimension @r ENTER. The
power is referred to 600 Q when the dimension
dBm is selected. The level is switched off using
softkey 9 or 10/0FF, and the previously valid level
is switched on again using softkey & or 10/0K (a
special method for switching off the level is
described with the AF1/AF2 function). Calling the
beat frequency measurement automatically
switches off the two modulation generators.

Vatiation function

The variation increment on the VAR spinwheel
can be set using softkey 9 Orf 10/VAR/number/
dimension OF ENTER.

Application:

The modulation signal must be overloaded by 20
dB in the case of certain measurements. [t is
recommendable to enter softkey 8§ or 13/VAR/
20/d8 in this case. One step on the VAR spinwheel
switches the 20-dB overload on and off
independent of the selected level.

Reference function
The variation increment for the level on the VAR

spinwheel can be set using softkey 9 oOf
10/REF/number/dimension OF ENTER.

2.4.10 Oscilloscope /DC Measurement

The scope mode is activated by means of the soft-
key SCOPE MODE. if the active cursor is located at
this position, a submenu may be called for hand-
ling the signal sources for the scope and
activating the DC measurement.

*)  depending on model or option
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If the active cursor is located at this position, it
can also mean when entering

<CLEAR> : Switching on the FREEZE mode.
Signal recording is stopped.
"FREEZE" appears in the display.

<ENTER>: Switching off the FREEZE mode.

Signal recording continues.

Quitting the current main menu leads to
deactivation of the FREEZE mode.

SCOPE MODE Function

Softkey 12: BEST RANGE

The automatic amplitude scaling ¢an be switched
on and off using this softkey. With the automatic
amplitude setting switched on, the best gain
(filling the complete format) is set in steps of 1-2-
5. The associated scale is displayed on the scope
screen.

Softkey 13: AMP (amplitude setting)
With softkey 13 activated (active cursor), the gain
setting can be seiected manually in steps of 1-2-5

using the VAR spinwheel without specificaily
assigning the VAR function to the AMP function.

Softkey 14: TIME {time scaling)

if softkey 14 is activated, the time scale can be
varied using the VAR spinwheel in steps of 1-2-5.

Softkey 15: Y POS (Y-position)

Activating softkey 15 allows for shifting the
pasition of the displayed signal in the vertical
direction using the VAR spinwheel.

2.29 E-7




men

sC

The CONT function has a submenu which is dis-
played in the fields next to softkeys 11 to 15.

SOURCE
11
. SOURCE
vopexT [EEEAIM AF | ppy 12
DIST 13
we ¥ F———+—{  |DC-
+0.025 |voiTace| 14
- V| |OC
+0.025 |CURRENY 15

Fig. 2.4-15 SCOPE MODE submenu

Softkey 11: SOURCE AUTO
(automatic signal source selection)

If softkey 11 is used to switch on the automatic
source selection, the demodulated signal is
automaticatly displayed in the transmitter test
and the signal at the AF/SCOPE connector in the
receiver test.

Softkey 12: SOURCE FIX {Manual selection of
signal source)
AF: AF signal at AF/SCOPE connector

DEMOD/BEAT: Selection of demodulated signal
or beat signal. The beat signal is
displayed on the scope screen.

MOD EXT: Modulation input for external

signals.

*} depending on model or option
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2.30

Softkey 13: DIST

When this softkey is activated, the signal path
SOURCE DiST shown in Fig. 2.4-14 will be applied
to the sope.

T |

xt.

Filter
i Psoph

Filter

MODEXT i 3akHz |
. 300-+iz ] Low
pass

) ]"'-_

Notch Source

fiter | | | pist
Resona.

Fifter

Fig. 2.4-16 Signal paths

Softkey 14: DCVOLTAGE *)

The DC voltage measurement is initiated by
pressing softkey 14. The voltage between the Vp¢
connectors on the rear panel is dispiayed in
digitat as well as analog form. The measurement
is stopped by pressing the CLEAR key or again the
softkey 14,

Softkey 15: DC-CURRENT *)

The DC current measurement is initiated by
presing softkey 15. The current is determined
using a shunt of 50-mQ between the ipc con-
nectors on the rear panel and displayed in digital
as well as analog form.

The measurement is stopped by pressing the
CLEAR key or again the softkey 15.

Note:

DC.voltage and DC-current measurements are
both possible simultaneously.
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2.5 Receiver Test (RX-Test)
0 TX-TEST RX_TEST CMS - Local 8
1 100.00000 MHZz| 1.0000 kHz 2.80 kHz g
 SEREE AF MOD
2 1.000 uV *'2'“0"‘&'8"‘“* + +0E 0.3000 kHz 0.00 kHz 10
3 | 0.0 mV Y——+——— [AF
RMS +0.26 | AMP:50 mv/C TIME:0.2 ms/m 11
4 ZVEI1 123456 7890ABCDEF i 12
COUNT
5 OFF AMP 13
--- dB e e e
6 1.000 kHz +0.025 TIME 14
. e e
7 Jsm d8 o oot vy pos | 15

Fig. 2.5-1 Main menu RX-Test

Starting with the main menus of the selection menu, the main menu RX-TEST (receiver test) can be

reached by pressing the softkey RX-TEST.

it contains all controls required to carry out a standard receiver test. Almost every function contains
submenus. These contain controls which can be used for more seldom receiver test functions.

Softkey 0 can be used to directly branch to the main menu for the transmitter test (TX-TEST).

2.5.1 RF Setting

. SETRF Function

The signal generator frequency of the instrument
can be set using the SET RF function. This
function is entered by means of sequence SET
RF/number/dimension OF ENTER.

The signal generator frequency setting can be
varied using the VAR function and the VAR
spinwheel.

The signal generator frequency setting can also
be made in relative mode.

The reference frequency is entered using softkey
SET/REF/ENTER, if the current frequency is to
becorme the reference frequency, or using
softkey SET REF/number/dimension OF ENTER if
another frequency is to be set as the reference
frequency. ;
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2.31

: SET RF Function: Submenu

The SET RF function has a submenu which is out-
put in the display fieids next to softkeys 310 7.

FRO
3 Irrins

DUPLEX
 SPACE

+ 0.00000 MHz

REF-

el + 120.00000 MKz o

+25.00 kkHz

-
7| vumeer

Fig. 2.5-2 SET RF submenu
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Softkey 3: FRQ TRANS
{Frequency transfer function)

Actuating this softkey switches the frequency
transfer function on or off.

An activated transfer function has the following
effects:

¢ At the point of switchover from TX s RX, the
RX RF frequency is calculated from the RF
frequency set or counted in the TX test and
the duplex spacing.

® At the point of switchover from RX = TX, the
TX RF frequency is calculated from the RF
frequency set in the RX test and the duplex
spacing, if the RF counter in the TX test is off.

e \When the RX RF frequency in the dupiex
menu is changed, the TX RF frequency con-
tinuously follows displaced by the duplex
spacing, if the RF counter is off.

& When the TX RF frequency is changed (by RF
counter or setting), the RX RF frequency
follows disptaced by the duplex spacing.

Softkey 4: DUPLEX SPACE

The duplex spacing is entered by sequence sign/
number/{dimeasion OFf EATER).

Values between -500MHz and +500MHz are
possible.

The duplex spacing is positively counted if the RX
RF frequency is larger than the TX RF frequency.

Softkeys 5, 6 and 7 serve to define the channel
numbers.

Softkey 5: REF CHANNEL (Reference channel)

The reference channel is entered by number/s
ENTER.

Values between 0 and 9999 are possible.

Entries are permissible only if the channel num-
ber mode is off (softkey 7).

This entry establishes reference between
frequencies and channel numbers. In addition 1o
the reference channel entry, also the respective
reference frequency is displayed.

At a duplex spacing not equal to zero, the
reference frequency in the TX and RX test is
different. In the DX test, the reference frequency
is aiways referred to the RX frequency.
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Softkey 6: CH-SPACE
(Defining of channel spacing)

The channel spacing is entered by sequence
sign/ number/(dimension Or ENTER).

Values hetween -1MHz and + 1MHz are possible.
Entries are permissible only if the channel num-
ber mode is off (softkey 7).

A positive sign means that higher channel num-
bers correspond to higher frequencies.

Softkey 7: CH NUMB. {Channel nhumber}

Actuating softkey 7 switches the channel number
mode on or off.

When channel number mode is on, frequencies
are only displayed as channel numbers plus off-
set. Reference between channel numbers and
frequencies is made when the reference channel
is entered.

if the channel number mode is activated in the
RX or DX test, the RX RF frequency is assigned to
the reference channel selected by softkey 5. The
TX channe! number is calculated from the TX RF
frequency and the duplex spacing and displayed
if present in the menu.

If the channel number mode is activated for the
TX test, the TX RF frequency is assigned to the
reference channel selected by softkey 5.

With VAR spinwheel variations, the frequencies
are also varied in the channel number mode. This
gives the ofiset to the channel number.

Offset also occurs if the RF counter counts
frequencies that are not exactly in line with the
channel spacing.

Frequencies with channel numbers below 0 or
above 9999 are not indicated as channel number
plus offset, but by normal frequency display.
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2.5.2

RF Level Setting

The signal generator level can be set using the RF
LEV function. The entry is made using softkey
2/number/dimension Or ENTER. If a number i$ not
entered, this sequence can be used to convert the
dimension of the set level.

The RF level can be switched off temporarily
using softkey 2/0FF. The previously valid level
can be switched on again using softkey 2/0N,

Whereas directly entering parameters or varying
parameters using the VAR spinwhee! are simply
different methods of operation which lead to the
same result, adjustment af the RF level using keys
or the VAR spinwheel {eads to different resuits.

The interrupt-free electronic level fine variation
is used for varying the level to smalier values by
means of the VAR spinwheel. The level can be
reduced interruption-free by 19.9 dB in FM and
®M modes, and by 4.9 dB in AM mode. The range
used by the electronic level fine variation for the
reduction in level is indicated in the analog
display (in the field next to softkey 2} by a marker
leading from right to left. On the other hand,
setting the level using the digital keypad mainly

uses the mechanical attenuators (audible
switching).
Note:

Frequent level variations in automatic test
systems might reduce the life utility of the
attenuator. It is therefare recommended to carry
out the level settings in few steps only, using the
electronic level variation if possible.
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Application:

The interrupt-free electronic level fine variation
is used to search for the squelch pomnt and the
squelch hysteresis of the radio receiver. On the
other hand, entering the level on the digital
keypad always results in the optimum broadband
S/N ratio of the CMS signat generator, increased
jevel accuracy and a reduced AM distortion
factor.

The variation increment can be set using softkey
SET RF/VAR/number/dimension ©OrF ENTER (see
function-based hardkeys {VAR), Section 2.3.2.2.1
and spinwheel, Section 2.3.2.3).

The signal generator level setting can also be
made in relative mode.The reference level can be
entered using softkey  SET/REF/ENTER if the
current level is to become the reference level, or
using softkey SET/REF/number/dimension or ENTER if
a different level is to be set as the reference level.

RF LEV Function: Submenu

The RF LEV function has a very important sub-
menu which contains the automatic test routines
of the receiver test. The RF LEV submenu is out-
put in the display fields next to softkeys 3 to 5
and 7.

it is important with the automnatic test routines to
emsure that the radiotelephone is completely
connected to the CMS. The connectors RF INJOUT
and AF/SCOPE are used for this purpase.

Since the automatic test routines may require a
lengthy period of time, they can be aborted
during the measurement by pressing the RF/LEV
softkey.

3 [BNDWTH
MEAS
SQULCH
4 MEAS
i 17 dB SEARCH VAL
5 E?‘E’ ’ 20dB FOUND VAL
7 Bl KR ewr

Fig. 2.5-3 RF LEV submenu
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Softkey 3: BNDWTH MEAS
{bandwidth measurement)

Softkey 3 starts the bandwidth measurement.
The measurement is run as follows:

1. initial setting: RF frequency = nominal re-
ceiver center frequency. The receiver squelch
is switched off.

2. Definition of the AF noise level with RF level
switched off.

3. Increase in RF level until the AF noise level
has decreased by 10 dB. Storage of AF noise
level.

4. Increase in RF ievel by further 6 dB.

Offset of RF frequency to higher frequencies
unti! the AF noise level of point 3 is obtained
again.

6. Offset of RF frequency to lower frequencies
until the AF noise level of point 3 is obtained
again.

7. The receiver band limits defined under points
5 and 6 serve for determining the receive
bandwidth and the center frequency offset.
These two values are displayed.

Softkey 4: SQULCH MEAS
(squelch measurement)

Softkey 4 starts the squelch measurement.

The measurement is run as follows:

1. Initial setting: The RF level is set to the
minimal value. The receiver squelch is switch-
ed on.

2. The RF level is increased interrupt-free until
the AF leve!l is switched on on the radio-
telephone. This is the squelch switch-off
point.

3. The RF level is decreased until the AF level on
the radiotelephone is switched off again. The
squelch hysteresis is the difference between
the two RF levels.

4. Squelch inset and squelch hysteresis are dis-
played.

Softkey 5: QUIET

The measurement is run as follows:

1. Initial setting: RF frequency = receiver center
frequency. RF level = off The receiver
squelch is switched off.

2. The AF noise level is measured.

The RF level is increased until the AF noise
lave!l has decreased by the number specified
as the quieting criterion.

4. This RF level is displayed as result.

Softkey 7: LEVEL
(EME-PD switchover)

Softkey 7 can be used to select whether the
output RF voltage is to be displayed as a no-load
voltage (EMF) or as a terminal voltage (PD)
accross a 50-Q load.

2.53

AF Level Measurement

The AF level measurement is selected by pressing
softkey 3. The dimension can be selected by
subsequently pressing a dimension key; the
dimensions mV, W, dBpV and dBm are possible.
Measurements in W and dBm are usually based
on a load resistance of 600 Q. This can be
changed, however, in the definition menu for
special functions. (Section 2.9).

Tolerance markers can be set in the analog
display using softkey 3/TOL/number/dimension O
ENTER.

The currently measured value is used to define
the full-scale value on the analog display using
softkey 3/RANGE/dimension Or ENTER. The value
corresponding to the number is used to define
the fuil-scale vaiue using softkey 3/RANGE/number
/dimension OF ENTER,

The current measured value is defined as the
reference value using softkey 3/REF/dimension Of
ENTER, and the subseguent measurements are
made in dB referred to this value. A reference

{quieting measurement) value can Dbe defined wusing softkey

3/REF/number/dimension or ENTER. An integer

The quieting measurement is initiated via Softkey ~ multiplier, which is then part of the AF-LEV

§/number/dimension d8 or ENTER. The number in result, can be specified wusing Softkey
dB corresponds to the quieting criterion. 3/number/ENTER,
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AF LEV Function: Submenu

The AF LEV function has a submenu which is
output in the fields in the display next to softkeys
4to7.

-
RMS  +0.25
4 w BB v2+ mus«px -PK
=18
5 g B o2 s ¢
6 0C/3Hz  DC/WIDE
7 ON  OFF

Fig. 2.5-4 AF LEV submenu

Softkey 4: WEIGHT

Softkey 4 can be used to select four different
types of weighting.

RMS:
V2« RMS:

Real RMS weighting

Real RMS weighting multiplied by
1.41.

This weighting is used if the peak
value is to be determined when
modulating with sinewave signals,
and the integrating effect of the
RMS detector is to be used at the
same time (e.g. with noisy signals).

+ PK:
- PK:

Positive peak weighting
Negative peak weighting

Softkey 5: AVE LEVEL (averaging factor)

Softkey 5 can be used to select an averaging
factor for RMS and V2 + RMS weighting. Four
averaging possibilities are provided.

1: One measurement determines the result.

2: The result is the average of two measure-
ments.

3. The result is the average of three measure-

Each single measurement corresponds to the
average of 5 AD measurements.

In IEC bus operation, the single measurements
are repeated with high changes in signal level
following a delay time.

Application:

A higher averaging factor results in more
reproducible results compared to a single
measurement especially in the case of noisy
signals. An average measurement takes longer,
however. The AF voltmeter is often used in the
receiver test to measure the AF noise of the
receiver which is not supplied with an RF signal.
The reproducibility of these noise measurements
is improved by averaging.

Averaging is not carried out for peak weighting.

Softkey 6: COUPL {AC/DC coupling)

Softkey 6 can be used to couple the detectors to
the signal source in three different manners:

AC coupling: Only AC voltages =50 Hz are
measured.

DC/3Hz: Pure DC measurement. AC
components above 3 Hz are
suppressed.

DC/WIDE: AC and DC components are RMS

or peak weighted together,

Softkey 7: AF ATT (input divider)

The CMS has a seiectable input voltage divider in
order to expand the dynamic range of the
measurement points at higher values. This is
usually switched on or off automatically
depending on the measured value.

It the automatic feature does not meet all
requirements, it can be switched off (e.g. to save
time).

Selection is possible using softkey 7 between:

AUTO:  Automatic adaptation to measured

value

ON: A dynamic range of 24 dB is jost at
small measured vaiues.

ments. OFF: ':'czpvhmnt of measuring range approx.
4. The result is the average of four measure-

ments.
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2.54 Code, Count

Softkey 4 is assigned two functions:
CODE (Code outputs)

COUNT (AF frequency counting)

The first or second function is selected using the
SHIFT key.

CODE Function

An already stored selective call can be sent to the
radiotelephone via the RF path using softkey
4/ENTER.

A new call number can be entered and sent using
softkey 4/number/ENTER. The digits can be 0 to 9
and A to F, and also * and # with dual-tone
sequences. A sequence with up to 30 digits can
be entered.

A tone sequence can be incorporated in a
continuous tone of constant modulation or
output as a modulation burst. Section 2.59
describes the setting of the two modes.

. Code Function: Submenu 1

The CODE function has two submenus which are
output in the fields in the display next to softkeys
3to7.

These submenus are used for the most significant
configurations in conjunction with code trans-
missions.

Other configurations which are required less

often, but then for longer periods, are set up in
the "Definition menu for tones" {Section 2.8).

840.0009.52

Std.01 IVEi L

gl ON + RF-OFF

~N M W & W

0.0 %

Fig. 2.5-5 CODE submenu 1

Softkey 3: CODE (selection of standard)

One of 12 standards can be selected using sof tkey
3/number/ENTER. A number is assigned to each
standard.

Section 2.4.4 expiains the meaning of the
numbers in more detail.

" For further explanations refer to Section 2.8.

Softkey 4: MSG REPEAT (Message Repeat)

Softkey 4/rumber/ENTER is used to define how
often the message is to be repeated. A value of 1
corresponds to the normal setting.

Larger numbers are entered if the response
sensitivity of a radiotelephone to the telegram is
to be determined. The RF level is then varied
whilst the telegrams are sent until the receiver
responds. Uninterrupted repetition of telegrams
can be stapped by pressing the OFF key.

Softkey 5:REPEAT TONE

The digit repeat function can be switched on or
off using softkey 5.

With the digit repeat switched on, the second
digit of a double digit is replaced by the repeat
digit {E). With the digit repeat switched off, the
second digit is repeated, which usually leads to
an extra-long tone. The digit repeat of the
decoder is coupled to this function (see Section
2.4.4).
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Softkey 6: ACK TEST (acknowledgement test)

The automatic seguence "Acknowledgement call
test" is started by pressing softkey 6; it is then
started by activating softkey 4 CODE in the main
menu RX-test. The sequence comprises the
following steps:

1. Transmission of previously selected tone
sequence.

2. Following the last tone in the sequence, the
CMS is transferred to the transmitter test
with all settings belonging to this test. Note
in particular that the transmitter test
operating frequency must still be set in the
transmitter test to the frequency at which the
reply from the radiotelephone is expected. In
the position + RF OFF the RF-carrier of the
CMS is additionally switched off after the last
tone of the tone sequence, since some radio-
telephones only reply without input signai.

3. The result of the acknowledgement test is
the decoded tone sequence and the
modulation.

Softkey 7: FRQ DEVI (frequency deviation)

in order to carry out frequency limit tests on the
selective call evaluator, a relative frequency
deviation of up to %10 % can be selected
uniformiy for all tones in the sequence.

This is entered using softkey 7/number with or

without sign/ENTER. The number corresponds to
the frequency deviationin %.

- CODE Function:

1
3 10 ms
4 70 ms
h 0 ms
6 2060 ms
7

Fig. 2.5-6 CODE submenu 2

Softkey 3 is assigned two functions. The SHIFT
key is used for selecting first or second function.
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Softkey 3: NO SPC

This function is used to select a tone of the
selective-call sequence which is to be subjected to
extended tone duration. This is normally the first
tone of extended duration compared to the
other tones. The entry is made using Softkey 3
(NO SP{)/number (tone duration in ms}/ENTER.

Softkey 3: LENGTH

Softkey 3 is assigned two functions. The SHIFT
key is used for selecting first or second function.

Certain selective call principles can also address
receivers with sleep mode. An extended tone in
the selective call sequence then bridges the
"sleeping pause” of the receiver. The duration of
the first tone can be set using softkey 3
LENGTH/numbar/ENTER and corresponds to the
number in ms.

Sofikey 4: OTHER LENGTH
{duration of other tones)

The duration {in ms} of the following tones can
be uniformly set by entering softkey
4/number/ENTER.

Softkey 5: DIGIT PAUSE

Pauses can be defined between the tones (in ms)
uniformly for a tone sequence by entering soft-
key/5/ number/ENTER.

The tone and pause durations need only be
selected if values different from the standard are
required. These values are components of the
standard and can be assigned to the individual
standards in the "Definition menu for tones”
(Section 2.8}

Softkey 6: MSG PAUSE (message pause)

The pause {in ms} between two messages is
defined by entering softkey 8/number/ENTER.
Softkey 7: RESET STD

The original parameters, modified by softkeys 3
to 6 can be reset using this softkey.
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COUNT Fu

This function is used to determine the frequency
of the signal connected to the AF/SCOPE
connector 24.

A reference frequency can be entered using
softkey 4/REF/number/dimension OF ENTER and is

always subtracted from the absolute counter
result. The currently measured frequency is set as
using

the reference frequency
4/REF/dimension OF ENTER.

softkey

COUNT Function: Submenu

The COUNT function has a submenu which is out-
putin the display field next to softkey 5.

- - +21.57 v F———tt¥

&F LEW aMS +25

SO0

’ 0.7071 kHz
3| mooe  [lPERIODRERE

SINAD 3.8 dB p—tt—-—

GLzT 1.55 kHz +5
p—t—— ]

SN 1.9 % +2.5

Fig. 2.5-7 COUNT submenu

Softkey 5. MODE (operating mode and resolu-
tion of counter)

Selection between 2 modes is possible:

Period counting
Gate time counting 1 Hz

Period counting has a resolution of 0.1 Hz up to
100 kHz; the resolution is 1 Hz at frequencies
exceeding this vaiue. Period counting is fast but
requires a signal without noise.

Gate time counting is less sensitive to noisy
signals.

*)  depending on model or option
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2.5.5 Filter Selection

Various AF filters can be switched on or off using

softkey 5/0N or OFF. The AF filters and their
characteristic frequencies can be selected in two
submenus.

The FILTER function has two submenus. The first
submenu is output in the display fields next to
softkeys 4 and 7, the second submenu in the
fields next to softkeys 410 5.

!Hi!ﬁi' 0.1 mv ——r——
AMS +0.25

HP

300 Hz

Lp

3.4 kHz

PSOPH

-~ O v, i

EXT
FILTER

Fig. 2.5-8 FILTER submenu 1

Softkey 4: HP 300 Hz (300-Hz highpass filter)

Switching the 300-Hz highpass filter on and off.

Softkey 5. LP 3.4 kHz (3.4-kHz lowpass filter)

Switching the 3.4-kHz lowpass filter on and off.

Softkey 6: PSOPH {psophometric filter)*)

Switching the psophometric filter on and off. The
psophometric fiiter is a CCITT filter or a C
message filter.
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Softkey 7: EXT FILTER *)

Switching the external filter on and off. An input
and output for the external filter are fitted to the
rear of the device (CONTROL connector 47; pin
10 = input/ pin 42 = output). With the CMS-
B33*) option installed, the same is switched on
and off using EXT FILTER. Input and output for
external filter are no longer available at the rear
of the device (see also example of filter in section
2.4.5).

The FILTER submenu 2 is called by pressing the
MENU | (DOWN]) key.

N 0.1 mv }—‘--‘l'“:"""l'——‘}—'i
aF LEY NS +0.25
4 | 1,060 kHz
1) RE3SCN
-e- dB
BISY 1.000 kHz +0.025
34N --- dB -
+0,025

Fig. 2.5-9 FILTER submenu 2

Softkey 4: NOTCH {notch filter)

The notch filter is switched on and off using
softkey 4/0% and OFF.

Stop frequency of notch filter:

The stop frequency of the notch filter is also
selected using softkey 4. It is entered using
softkey 4/number/dimensicn Or ENTER.

%} depending on model or option
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Since the resolution of the set frequencies cannot
always be set as required, the frequency that is
actually setis displayed.

Softkey 5: RESON (resonance filter)

The resonance filter is switched on and off using
softkey 5/0N and OFF.

Resonance frequency of resonance filter:

Softkey 5 is used to select the resonance
frequency of the filter. The entry is made using
softkey 5/number/dimension OF ENTER. As with the
notch filter, the frequency that is actuaily set is
displayed.

Filter combinations*)

Al filters can be envisaged as a series connection
of three filter groups:

® Highpass fiiter - lowpass filter
e Psophometric filter - External filter
& Notch filter - resonance filter

Highpass and lowpass can be combined
independently to four different filter
configurations.

The psophometric filter and the external filter
cannot be combined, the same applies to the
notch filter and the resonance filter. Since the
notch filter is used for distortion and SINAD
measurements, the last filter group cannet be
used for evaluation during 2 distartion or SINAD
measurement.

Notch filter and resonance filter are also being
switched off when quitting or selecting anew RX-
test and TX-test, since in this case SINAD or DIST
measurements automatically continue to run.
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2.5.6 SINAD and Distortion

Measurements
Softkey 6 is assigned two functions:

SINAD
DIST

{S/N measurement)
{distortion measurement)

The SHIFT key is used to select either the first or
second function.

Both measurements are performed using the
same method. The result is displayed in dB for
SINAD and in % for distortion.

Test frequency

The test frequency is defined via softkey 6/
number/dimension Hz Of kHz. It is possible to select
in the submenu whether the modulation
generator is to be set to this frequency or not.

Automatic search routine

The automatic search routine is started using
softkey 6/number/dimension % {distortion) ar dB
{SINAD). The routine is run as follows: The RF
level is modified until the measured value cor-
responding to the number is reached. The RF
ievel obtained at the end of the search routine
corresponds to the receiver sensitivity. The search
routine can be aborted by pressing softkey 6.

The full-scale value can also be influenced in the
analog display for the SINAD or DIST measure-
ment.

When softkey B/RANGE/% or dB or ENTER are
pressed, the currently measured value is used for
defining the fuli-scale value.

When softkey 6/RANGE/number/% or dB or ENTER
are pressed, the entered number is used for
defining the full-scale value.

Tolerance markers can be set in the analeg

SINAD/ DIST Function: Submenu

A submenu is available for the SINAD/DIST
function, which is output in the display fields
next to softkeys 3 to 5 and 7. Softkey 6 remains
assigned to the main menu.

aF
I coupL.

5 lr:gg%ﬂ m CONTINUE
W} 3.8 48 e e
GL=T 1.55 kHz +5

AUE
7 ey Bz o3 e

Fig. 2.5-10 SINAD/DIST submenu

Softkey 3: AF COUPL (test frequency)

Softkey 3 can be used to define whether the test
frequency selected for the distortion is also to
define the frequency of the modulation gene-
rator 1 or not.

Application:

Coupiing usually has advantages. The modula-
tion generator supplies the signal, which is to be
measured by the distortion meter or the SINAD
meter following the device-under-test. However,
if the radio receiver has a scrambler, the coupling
is switched off and the modulation generator sig-
nal is set independently of the distortion/SINAD
test frequency.

Softkey 4: WINDOW (abort window)

Softkey 4 can be used to define a criterion for
aborting the automatic search routine. The range
around the target value to be measured is de-
termined by entering softkey 4/number/dB or
%.The entered number defines the magnitude in
% or dB around the target value as the abort
window. When a measured value from this range

display using the same syntax: softkey 6/TOL/ < asihed in the search routine for the first time,
number/% or dB or ENTER. the search routine is aborted.
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Softkey 5: LEVEL SEARCH
(Stop/continue search routine)

Softkey 5 selects whether the RF level variation is
to be stopped when the abort window is reached
or not.

Application:

if the receiver sensitivity is to be determined by a
measurement, the "stop” position is selected.
The “continue” position is selected if the receiver
sensitivity is to be set to a maximum during the
search routine.

Softkey 7: AVE LEVEL (averaging factors}

Four averaging factors are available to be
selected via softkey 7.

t: One measurement determines the result.

2: The result is the average of two measure-
ments.

3: The result is the average of three measure-
ments.

4: The result is the average of four measure-
ments.

Each single measurement corresponds to the
average of 5 AD values.

in IEC bus operation, the single measurements
are repeated with large changes in signal level
following a delay time.

2.5.7 S/N Measurement

7 - S/N Function

The S/N measurement is very similar to the
distortion or SINAD measurement except that the
wanted modulation is switched off during the
noise measurement and not eliminated by a
filter.

Dimension

The S/N ratio is displayed either in % or dB by
entering softkey 7/dimension % Or dB.
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The full-scale value can aiso be influenced in the
analog dispiay for the S/Nmeasurement.

The currently measured value is used to define
the full-scale wvalue by entering softkey
7/RANGE/%/ OF dB Or ENTER.

The number is used to define the full-scale value
by entering softkey 7/RANGE/number/%/ Or dB oOfF
ENTER. ‘

Tolerance markers can be set in the anaiog dis-
play with the same syntax: softkey  7/TOL/
aumber/% Or dB or ENTER,

Automatic search routine

An automatic search routine is initated via softkey
7imumberidimension % or dB. The routine is executed
as follows:

The RF level is modified until the measured value
corresponding to the number is reached. The RF
level at the end of the search routine corresponds
to the receiver sensitivity.

The search routine can be aborted by pressing
softkey 7.

A submenu is available for the S/N function,
which is output in the display fileds next to
softkeys 3to 7.

3 m unusen =Y
4 unusen  REAY
5 20d8

6 E1E0d  CONTINUE
7 H 2 3 4

Fig. 2.5-11 S/Nsubmenu
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Softkey 3: GEN2 {modulation generator 2)

The modulation is switched on and off by
modulation generator 1. Softkey 3 can be used to
select whether the modulation generator 2 is to
follow this rythm or not.

Softkey 4: EXT {external modulation)

Softkey 4 can be used in the same manner as
described above to select whether the external
modulation applied to the MOD EXT connector
26is to follow this rythm or not.

Softkey 5: WINDOW {abort window)

Softkey 5 can be used to define a criterion for
aborting the automatic search routine. The range
around the target value to be measured is de-
termined by entering softkey 5/number/dB or
%2.The entered number determines the magni-
tude in % or dB around the target value as the
abort window. When a measured value from this
range is reached in the search routine for the first
time, the search routine is aborted.

Softkey 6: LEVEL SEARCH
(stop/continue search routine)

Softkey 6 selects whether the RF tevel variation is
to be stopped when the abort window is reached
or not.

Application:

if the receiver sensitivity is to be determined by a
measurement, the “stop” position is selected.
The “continue” position is selected if the receiver
sensitivity is to be set to a maximum during the
search routine.

Softkey 7: AVE LEVEL (averaging factors)

Four averaging factors can be selected using
softkey 7:

1. The resuit is the average of one signal
measurement and two noise measurements.

2: The result is the average of one signal
measurement and three noise measure-
ments,
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3: The result is the average of two signal
measurements and four noise measurements,

4: The result is the average of two signal
measurements and five noise measurements,

Each single measurement corresponds to the
average of five AD measurements.

In local and IEC bus mode, the single measure-
ments are repeated following a delay time in
case of large changes in signal level. (Different
S/N ratios {(measurement times) may resuit.)

258 Lock

- LOCK Function

Softkey 8 is assigned the function of a simple
changeover key.

If the LOCK maode i5 active, TX test can only be
reached by operation in the RX test. With the
LOCK function deactivated the switchover from
RX test to TX test is only possible by applying an
RF power ta the RF IN/QUT socket 29. The RX test
is automatically actuated again by an RF voltage
drop. This return to RX test can, however, be
eliminated when switching to the TX test via keys
or by calling a submenu in the TX test.

Application:

The LOCK status is used if discontinuous trans-
mitter tests are carried out, e.g. power puises of
limited duration with superimposed modulated
data messages. The LOCK function prevents the
CMS from returning to the receiver test following
each pulse. A typical example is a acknowledge-
ment call. The LOCK function is switched on
automatically in this case and with certain other
measurements such as e.g. celluiar radio.
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2.5.3 Modulation Generators

Softkey 9 is assigned all functions of the first
modulation generator, softkey 10 those of the
second modulation generator. Each softkey is
assigned the frequency as first function and the
modulation as the second. Switching between
the two functions is possible by entering
SHIFT/softkey 9 Or 10.

AF1/AF2 Function

The frequency is entered using softkey & Of
10/number/dimension or £NTER. The modulation
generator is switched off by entering softkey 8
or 10/0FF. This switch-off function for the level
when making a frequency entry has the
following function:

The modulation of tone sequences generated
naturally by modulation generators are set using
the MOD function. If the modulation generator is
not switched off using the above-mentioned
method, the valid continuous tore is output
before and after the tone sequence. The
modulation generator can be switched on again
using seftkey 9 or 10/0N.

Variation function

The variation increment for the VAR spinwheel
can be entered wusing softkey 8 or
10/VAR/number/dimension Of ENTER. In contrast 1o
usual operation, vAR/G/ENTER does not set the
minimum increment but leads to variation with
the fixed fregquency series (see VAR function,
Section 2.3.2.2.1 and definition menu for tones,
Section 2.8).

Reference function

The selected frequency is defined to be the
reference by entering REF/number/dimension OF

MOD1/MOD2 Function

The modulation is entered using

softkey
a/number/dimension OF ENTER. The operating mode

of the instrument is determined by the
dimension selected for the 1st modulation
generator. ‘

Selection of the dimension % sets the CMS to AM
mode, selection of the dimension kHz or Hz to
EM mode and selection of the dimension rad to
M mode.

The modulation mode of the 2nd modulation
generator follows that of the 1st (dual-tone
moduiation).

{An external modulation source is used for dual-
tone modulation.)

The modulation can be switched off using
softkey 9 or 10/0Ff, and the previously valid
modulation can be switched on again using
softkey 90Or 10/CH.

MOD1/MOD2 Function: Submenu

There is a submenu for the MOD1/MOD2
function which is output in the fields in the dis-
piay next to softkeys 11 to 14. This submenu can
be selected by means of softkey 9 or softkey 10.

oo B

MO OFF: 12

MOD EXT
=R

14

3000 kMz

ENTER. The set frequencies are to be understood cowrr. | 19
as a difference from the reference frequency {see
REF function, Section 2.3.2.2.1). ]
Fig. 2.5-12 MOD1/MOD2 submenu
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Softkey 11: MOD EX {external modulation)
An external modulation signal can be connected
to the MOD EXT connector and can be entered
using softkey  ti/number/dimension ©Of ENTER.
Moduiation mode AM {multi-tone) is possible via
the external input if the instrument is in AM
mode. The dimensions used are %, kHz or Hz.

Further FM modulation {muiti-tone) is possible
via the external input if the instrument is in FM
mode.

Softkey 12: MOD OFF

{switching off modulation)
All modulation is switched off by pressing softkey

12; the modulation modes are retained.

MOD EXT CAL {external calibra-
tion)

Softkey 13:

Softkey 13 should be pressed if the voltage
applied to the MOD EXT connector is unknown.
The instrument then measures this voltage
{output in the display) and takes it into account
when setting the modulation. (Subsequent
changes in voitage are not taken into account.)
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MOD EXT REF
{input of modulation voltage)

Softkey 14:

Softkey i4/number/dimension Qr ENTER can be used
to inform the instrument of the voltage applied
to the MOD EXT connector which is to be used as
the basis for the external modulation setting. The
number corresponds to the peak voltage; input
ranges between 50 mV and 2 V with dc coupling
and hetween 5 mV and 2 V with ac coupling can
be taken into account, otherwise a message is
output in the display.

Softkey 15: AM-COUPL

This softkey is used to select AC or DC coupling
with external AM modulation.

DC coupling is selected when the RF signal
amplitude is to be varied using an external DC
voltage, e.g. for simulation of a fading signal.

2.5.10 Oscilloscope / DC Measurement

Operation and use of the oscilloscope and the DC
measurement feature are analogous to that as
described in Section 2.4.10 for the transmitter
test.
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2.6 Duplex Test (DX-Test)*)

0 | Rx-TEST | DX-TEST (M5 - Lecal TX-TEST | 8
1 100.00000 MHz 0.00000 MHz F 9
_ fpommprt—] o L+-+—+—¢—| @

3 0.1mV kY ---kHz T—————] 11
il RAMS +0.25 RMS  +0.025 | il
4 2.800 kHz 1.3000 kHz 1.06 av 12

LGUIERS 0.000 kHz LEV1
5 'FI_LTER DEF 0.3000 kHz 6.00 mv 13
. R v
DIST 1,300 kHz +0.025 NARROW m 14
» Vet tmee] G.0 48 IﬂPL’Ti
7 lsm - dB +0.025 EXT ATT 0.0 dB INELT S 15

Fig. 2.6-1 Main menu DX-Test

Starting with the main menus of the selection menu, the main menu DX-TEST (duplex test) is accessed
by actuating softkey DX-TEST.

it contains all controls required to perform a standard duplex test. Submenus are provided for almost
any function. Also, these submenus contain controls to be used for less often required duplex test
functions.

Softkey 0 is available to directly branch to the main menu for the receiver test (RX-TEST), softkey 8 can
be used to directly reach the main menu for the transmitter test {TX-TEST).

The duplex test is a combination of the most important transmitter test and receiver test functions.
Mutual dependences, e.g. influence of the transmitter power on the receiver sensitivity can thus be
immediately detected.

2.6.1 RF Setting

- SETRF Function: Submenu

. SETRF Function

The SET RF function is used for setting the signal  The SET RF function has a submenu which is out-
generator frequency of the instrument. The putinthedisplay fields next tosoftkeys3to7.
function is entered by key sequence softkey SET
RF/number/dimension Or ENTER.

FRQ
For variation of the signal generator frequency 3 TRANT
setting, the function VAR and the VAR spinwheeal DUPLEX +0.00000 Mz
are provided. The signal generator frequency can 3PACE '
also be set in relative mode.

+120.00000 MHz 0
The reference frequency is entered either via key
sequence softkey SET RF/REF/ENTER, if the current , +25.00 kHz
frequency is to be defined as reference frequen-
¢y, or key sequence softkey SET RF/REF/number/ 7 ﬁﬂwgp
dimension ©Or ENTER, if another frequency value is ' -
to be entered as reference frequency. Fig. 2.6-2 SET RF submenu

*)  depending on option
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Softkey 3: FRQ TRANS
{Frequency transfer function}

Actuating this softkey switches the frequency
transfer function on or off.

An activated transfer function has the following
effects:

# At the point of switchover from TX < RX, the
RX RF frequency is calculated from the RF
frequency set or counted in the TX test and
the duplex spacing.

8 At the paint of switchover from RX=TX, the
TX RF frequency is calculated from the RF
frequency set in the RX test and the duplex
spacing, if the RF counter in the TX test is off.

®  ‘When the RX RF frequency in the duplex
menu is changed, the TX RF frequency con-
tinuously follows displaced by the duplex
spacing, if the RF counter is off.

® ‘When the TX RF frequency is changed {by RF
counter or setting), the RX RF frequency
follows displaced by the duplex spacing.

Softkey 4: DUPLEX SPACE

The duplex spacing is entered by sequence siga/
number/{dimension Of ENTER),

Values between -500MHz and +500MHz are
possible.

The duplex space is positively counted if the RX
RF frequency is larger than the TX RF frequency.

Softkeys 5, 6 and 7 serve to define the channel
numbers,

Softkey 5: REF CHANNEL (Reference channef)

The reference channel is entered by numbers
ENTER.

Values between 0 and 9998 are possible.

Entries are permissibie only if the channel num-
ber mode is off (softkey 7).

This entry establishes reference between
frequencies and channel numbers. In addition to
the reference channel entry, also the respective
reference frequency is displayed.

At a duplex spacing not equal to zero, the
reference frequency in the TX and RX test is
different. In the DX test, the reference frequency
is always referred to the RX frequency.
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Softkey 6: CH-SPACE
{Defining of channel spacing)

The channel spacing is entered by sequence
sign/number/(dimension Or ENTER}.

Values hetween -1MHz and + 1MHMz are possible.
Entries are permissible only if the channel num-
ber made is off (softkey 7).

A positive sign means that higher channel num-
bers correspond to higher frequencies.

Softkey 7: CH NUMB. (Channel number)

Actuating softkey 7 switches the channel number
mode on or off.

When channel number mode is on, frequencies
are only displayed as channel numbers pius off-
set. Reference between channel numbers and
frequencies is made when the reference channel
is entered.

If the channel number mode is activated in the
RX or DX test, the RX RF frequency is assigned to
the reference channel selected by softkey 5. The
TX channel number is calculated from the TX RF
frequency and the duplex spacing and displayed
if presentin the menu.

If the channel number mode is activated for the
TX test, the TX RF frequency is assigned to the
reference channel seiected by softkey 5.

With VAR spinwheel variations, the frequencies
are also varied in the channel number mode. This
gives the offset to the channel number.

Offset also occurs if the RF counter counts
frequencies that are not exactly in line with the
channe! spacing.

Frequencies with channel numbers below 0 or
above 9999 are not indicated as channel number
plus offset, but by normal frequency display.
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2.6.2  RF Level Setting

RF LEV Function

The RF LEV function sets the signal generator
level. The entry is made by key sequence softkey
2/number/dimension or ENTER. If no number is
entared, this sequence can be used to convert the
dimension of the set level (pV o dBm & dBuv).

The RF level can be temporarily switched off by
softkey 2/0FF, To reactivate the previously valid
level, the key sequence softkey 2/0N is used.

Whereas directly entering parameters or varying
parameters using the VAR spinwheel are simpiy
different methods of operation that lead to the
same result, adjustment of the RF level using keys
or the VAR spinwheel leads to different results.

The interrupt-free electronic level fine variation
is used as much as possible for variation of the
level to smaller values by means of the VAR
spinwheel, The level can be reduced interrupt-
free by 19.9 dB in FM and M modes, and by 4.9
d8 in AM mode. The range used by the electronic
tevel fine variation for the reduction in level is
specified in the analog display (in the field next
to softkey 2) by a marker leading from right to
left. On the other hand, setting the level via the
digital keypad mainly uses the mechanical
attenuators (audible switching).

The interrupt-free electronic level fine variation
is used to search for the squelch point and the
squelch hysteresis of the radio receiver. However,
entering the level on the digital keypad always
results in the optimum broadband S/N ratio of
the CMS signal generator, increased level
accuracy and a reduced AM distortion factor,

The variation increment can be set by means of
key sequence softkey RF LEV/VAR/number/dimen-
sion or ENTER. The signal generator level can
also be set on the instrument in relative mode.
The reference level is entered either via key
sequence softkey RF LEV/REF/ENTER, if the current
level is to be defined as reference level, orkey
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sequence softkey RF LEV/REF/number/dimension

or ENTER, if another fevel value is to be entered as
reference level.

The RF LEV function branches in a very important
submenu that contains the automatic test
routines of the receiver test. The RF LEV submenu
is output in the display fields next to softkeys 3 to
S5and7.

It is important with the automatic test routines to
make sure that the radiotelephone is completely
connected 1o the CMS. The connectors RF INJOQUT
and AF/SCOPE are used for this purpose.

As the automatic test routines may take a
lengthy period of time, they can be aborted
during the measurement by pressing softkey RF
LEV.

SNDWTH
3 |heas
4 |souLcH

MEAS

) 17d8 SEARCH VAL.
5 QUIET || R vt
yaR1 LeveL [ 0 VY

Fig. 2.6-3 RF LEV submenu
Softkey 3: BNDWTH MEAS

{Bandwidth measurement)
Softkey 3 starts the bandwidth measurement.
The measurement is run as follows:

1. Basic setting: RF frequency = nominal re-
ceiver center frequency. The receiver squeich
is switched off.

2. Definition of the AF noise level with RF level
switched off,
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3. Increase in RF level until the AF noise level
has decreased by 10 dB. Storage of AF noise
level.

4. Increase in RF level by further 6 dB.

Offset of RF frequency to higher frequencies
untif the AF noise leve! of point 3 is obtained
again.

6. Offset of RF frequency to fower frequencies
until the AF noise level of point 3 is obtained
again,

7. The receiver band limits defined under points
5 and 6 serve for determining the receive
bandwidth and the center frequency offset.
These two values are displayed.

Softkey &4: SQULCH MEAS
(Squelch measurement)

Softkey 4 starts the squelch measurement.
The measurement is run as foliows:

1. Initial setting: The RF level is set to the
minimal value. The receiver squelch is switch-
ed on.

2. The RF level is increased interrupt-free until
the AF level is switched through on the radio-
phone. This is the squelch switch-off point.

3. The RF {evel is decreased until the AF fevel on
the radiophone is switched off again. The
squelch hysteresis is the difference between
the two RF levels.

4. Squelch inset and squelch hysteresis are dis-
played.

Softkey 5: QUIET
(Quieting measurement)

The key sequence softkey S/number/dimension dB
or ENTER initiates the guieting measurement. The
number entered in dB corresponds 1o the quiet-
ing criterion,

The measurement is run as follows:
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t. Initial setting: RF frequency = receiver center
frequency. RF level = off. The receiver
squelch is switched off,

2. The AF noise level is measured.

3. The RF level is increased until the AF noise
level has decreased by the number specified
as the quieting criterion.

4. This RF level is displayed as result.
Softkey 7: LEVEL
{EMF-PD switchover)

Softkey 7 can be used to select whether the
output RF voltage is to be displayed as a no-load
voltage (EMF} or as a terminal voltage {PD)
accross a 50-Q foad.

2.6.3  AF Level Measurement

AF LEV Function

The AF tevel measurement is selected on actua-
tion of softkey 3. The dimension can be selected
by subsequently pressing a dimension key. The
dimensions mV, W, dBuV and dBm are available.
Measurements in W and dBm are normally based
on a load resistance of 600 Q.

Tolerance markers can be set in the analog
display using the key sequence softkey 3/2TOL/
number/dimension or ENTER.

The currently measured value is used to define
the full-scale value on the analog display via
sequence softkey 3/RANGE/dimension or ENTER.
With the key sequence softkey 3/RANGE/number/
dimension or ENTER, the value corresponding to
the number is used to define the full-scalevalue.

The currently measured value is defined’ as the
reference value using key sequence softkey 3/
REF/dimension or ENTER, which means that all the
subsequent measurements are made in dB re-
ferred to this value. A reference value can be
defined using softkey 3/REF/number/dimension or
ENTER,
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The AF LEV function branches to a submenu
which is output in the display fields next to soft-
keysd to 7.

B 0.t my Yt
L. W ETGHT, V2 - RMS +PK  -PK
BUE
5 rag B @2 3 ¢
6 [ DC/3Hz DC/WIDE

Fig. 2.6-4 AF LEV submenu

Softkey 4: WEIGHT
{Weighting)

Softkey 4 can be used to select four different
types of weighting:

RMS:

V2 + RMS:

Real RMS weighting

Real RMS weighting muiltiplied by
1.41.

This weighting is used if the peak
value is to be determined when
modulating with sinewave signals,
and at the same time the integra-
ting effect of the RMS detector is
to be used {(e.g. with noisy signals).

+PK:
- PK:

Positive peak weighting

Negative peak weighting

Softkey 5: AVE LEV
{Averaging factor)

Softkey 5 is used to select an averaging factor for
RMS and V2 = RMS weighting. Four averaging
possibilities are provided:

1: One measurement determines the result.

In IEC bus operation, the individual measure-
ments are repeated if high changes in signal level
occurred following a delay.

Application:

Compared with a single measurement, a higher
averaging factor gives more reproducible results
in particuiar in the case of noisy signals. However,
a highly averaged measurement takes longer.
Often, the AF voltmeter is used in the receiver
test to measure the AF noise of the receiver
which is not supplied with an RF signal. The
reproducibility of these noise measurements is
improved by averaging.

No averaging is carried out with peak weighting.
Softkey 6: COUPL

(AC/DC coupling)
Softkey 6 can be used to have the detectors

coupled to the signal source in three different
ways:

AC coupling: Only AC voltages =50Hz are
measured.

DC/3Hz: Pure DC measurement. AC com-
ponents of more than 3 Hz are
suppressed.

DC/WIDE: Both AC and DC components

are considered for RMS or peak
weighting.

Softkey 7: AF ATT
{Input divider)

In view of expanding the dynamic range of the
measurement points at higher vaiues, the CMS is
fitted with a selectable input voitage divider. In
general, this divider is automatically switched on
or off depending on the measured value.

in case the automatic feature should not meet all
requirements, it can also be switched off (e.g. to
save time).

Three states are available for sefection via softkey
7

AUTO:  Automatic adaptation to measured
2: The result is the average of two measure- value.
ts. . R
men ON: A dynamicrange of 24 dB is lost at
3: The result is the average of three measure- small measurement values.
ments. OFF: Upper limit of measuring range
4: The result is the average of four measure- approx. 1.4V,
ments.
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2.6.4 Modulation

Softkey 4 selects the modulation generators. The
modulation generator currently activated is indi-
cated by inverse display. Using the SHIFT key,
maodulation generator 1 and 2 can be selected,

The modulation is entered using the sequence

softkey  4/number/dimension or  ENTER. The
modulation mode is determined by the dimen-
sion selected for the 1st modulation generator.

Setection of the dimension % sets the CMS to AM
mode, selection of the dimension kHz or Hz to
FM mode and selection of the dimension rad to

M.

The modulation mode of the 2nd modulation
generator follows that of the 1st (dual-tone
modulation). Modulation 2 is therefore termina-
ted only by ENTER.

The modulation is switched off by means of soft-
key 4/0FF, softkey 4/0N switches the previously
valid modulation back on again.
Variation function (MOD1 only)
The increment for data variation via the VAR
spinwheel is entered using the sequence softkey
A/VAR/number/dimension OF ENTER.
Reference function (MOD1 only)
The sequence softkey 4/REF/pumber/dimension of

ENTER is used to define the selected modulation
as reference.

*) depending on model or option
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2.6.5 Filter Selection

FILTER Function

Various AF filters can be switched on or off using
softkey 5/0N or offF. The AF filters and their
characteristic frequencies can be selected in two
submenus.

The filters are switched on as in the RX test.

The FILTER function has two submenus. The first
submenu is output in the display fields next to
softkeys 4 and 7, the second submenu in the
fields next to softkeys 4 to 5.

AF LEW I F——t—
—— RMS

0.1 mv
+0,25

HP
300 Hz
Lp
3.4 kHz

PSOPH

~ N N

EXT
FILTER

Fig. 2.6-5 FILTER submenu 1

Softkey 4: HP 300 Hz (300-Hz highpass filter)

Switching the 300-Hz highpass filter on and off.

Softkey 5: LP 3.4 kHz (3.4-kHz lowpass filter)

Switching the 3.4-kHz lowpass filter on and off.

Softkey 6: PSOPH (psophometric filter)*)

Switching the psophometric filter on and off. The
psophometric filter is a CCITT filter or a C-
message filter.
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Softkey 7: EXT FILTER

Switching the external filter on and off. An input
and output for the external filter are fitted to the
rear of the device {CONTROL connector 47; pin
10 = input/ pin 42 = output).

The FILTER submenu 2 is called by pressing the
MENU | (DOWN) key.

0.t my Tt
AF LEV T 0.t5
4 W 1.000 kHz
5 | RE3OM
--- dB
oLt 1.000 kHz +0.025
SiH
! a8 +0.025

Fig. 2.6-6 FILTER submenu 2

Softkey 4: NOTCH (notch filter)

The notch filter is switched on and off by softkey
470N and OFF.

Stop frequency of notch filter:

The stop frequency of the notch filter is aiso
selected by softkey 4. It is entered using softkey
4/number/dimension OF ENTER.

Since the resolution of the set frequencies cannot
always be set as finely as required, the actually
set frequency is output in the display.

*) depending on model or option
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Softkey 5: RESON (resonance filter)

The resonance filter is switched on and off using
softkey 5/0M and OFF.

Resonance frequency of resonance filter:

Softkey 5 is used to select the resonance
frequency of the filter. The entry is made using
softkey 5/number/dimension or ENTER. The actually
set frequency is displayed as with the notch filter.

Filter combinations*)

All filters can be envisaged as a series connection
of three filter groups:

e Highpass filter - lowpass filter
e Psophometric filter - external fiiter
e Notch filter - resonance filter

Highpass and lowpass can be combined inde-
pendently to four different filter configurations.

The psophometric filter and the external filter
cannot be combined, the same applies to the
notch filter and the resonance filter. Since the
notch filter is used for distortion and SINAD
measurements, the last filter group cannot be
used for evaluation during a distortion or SINAD
measurement.
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2.6.6 SINAD and Distortion

Measurements
Softkey 6 is assigned two functions:

SINAD
DIST

(S/N measurement)
(distortion measurement)

The SHIFT key permits switching between the
two functions.

: SINADY/

Both measurements are performed using the
same method. The result is displayed in dB for
SINAD and in % for distortion.

Test frequency

The test frequency is defined via softkey &/
number/dimension Hz Or kHz. It is possible to select
in the submenu whether the modulation
generator is to be set to this frequency or not.

Automatic search routine

The automatic search routine is started using
softkey 6/number/dimension % (distortion) or 48
(SINAD). The routine is run as follows: The RF
level is modified until the measured value cor-
responding to the number is reached. The RF
level obtained at the end of the search routine
corresponds to the receiver sensitivity. The search
routine can be aborted by pressing softkey 6.

The full-scale value can also be influenced in the
analog display for the SINAD or DIST measure-
ment,

When softkey 6/RANGE/%Z or dB or ENTER are
pressed, the currently measured value is used for
defining the full-scaie vatue.

When softkey 6/RANGE/number/% or dB or ENTER
are pressed, the entered number is used for
defining the full-scale value.

Tolerance markers can be set in the analog dis-

play by the same syntax: softkey 8/TOL/ number/%
or dB or ENTER.
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A submenu is available for the SINAD/DIST
function, which is output in the display fields
next to softkeys 3 to 5 and 7. Softkey 6 remains
assigned to the main menu.

3

4 W 20dB

5 m CONTINUE
W’ 3.8 dB P—*—*——*'%:—;
DIST 1.55 kHz

= |

Fig. 2.6-7 SINAD/DIST submenu

Softkey 3: AF COUPL (Test frequency)

Softkey 3 can be used to define whether the test
frequency selected for the distortion is also to
define the frequency of the modulation gene-
rator 1 or not.

Application:

Coupling usually has advantages. The modula-
tion generator supplies the signal, which s to be
measured by the distortion meter or the SINAD
meter following the device-under-test. However,
if the radio receiver has a scrambiler, the coupling
is switched off and the modulation generator sig-
nal set independently of the distortion/SiNAD
test frequency.

Softkey 4: WINDOW (Abort window)

Softkey 4 can be used to define a criterion for
aborting the automatic search routine. The range
around the target value to be measured is de-
termined by entering softkey 4/number/dB or
%.The entered number defines the magnitude in
% or dB around the target value as the abort
window. When a measured value from this range
is reached in the search routine for the first time,
the search routine is aborted.
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Softkey 5: LEVEL SEARCH
(Stop/continue search routine)

Softkey 5 selects whether the RF level variation is
to be stopped when the abort window is reached
or not.

Application:

i the receiver sensitivity is to be determined by a
measurement, the “stop” position is selected.
The "continue” position is selected if the receiver
sensitivity is to be set to a maximum during the
search routine.

Softkey 7: AVE LEV (Averaging factors)

Four averaging factors are available for selection
with softkey 7.

1. One measurement determines the result.

2: The result is the average of two measure-
ments.

3: The result is the average of three measure-
ments.

4: The result is the average of four measure-
ments.

Each single measurement corresponds toc the
average of 5 AD values.

In IEC bus operation, the single measurements
are repeated with large changes in signal level
following a delay time.

2.6.7 S/N Measurement

S/N Function

The S/N measurement is very similar to the
distortion or SINAD measurement except that the
wanted modulation is switched off during the
noise measurement and not eliminated by a
filter.

Dimension

The $/N ratio is displayed either in % or dB by
entering softkey 7/dimension % Or dB.
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The full-scale value ¢can also be influenced in the
analog dispiay for the S/N measurement,

The currently measured value is used to define
the full-scale value by entering softkey
7/RANGE/%/ OF dB Or ENTER.

The number is used to define the full-scaie value
by entering softkey 7/RANGE/number/%/ Or dB or
ENTER.

Tolerance markers can be set in the analog dis-

play with the same syntax: softkey  7/TOL/
number/% Or dB Or ENTER.
Automatic search routine
An automatic search routine is initated via

softkey 7/number/dimension % or dB. The routine is
executed as follows:

The RF level is modified until the measured value
corresponding to the number is reached. The RF
level at the end of the search routine corresponds
to the receiver sensitivity.

The search routine can be aborted by pressing
softkey 7.

S/N Function: Submenu

A submenu is available for the %N function,
which is output in the display fields next to soft-
keys3to7.

UNUSED @

unusep  PIEEY

20dB
el BT continue

ajE -
LEVEL H

3EAED

Z 3 4

Fig. 2.6-8 S/Nsubmenu
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Softkey 3: GEN2 {Modulation generator 2)

The modulation is switched on and off by
modulation generator 1. Softkey 3 can be used to
select whether the modulation generator 2 is to
follow this rythm or not.

Softkey 4: EXT (External modulation)

Softkey 4 can be used in the same manner as
described above to select whether the external
modulation applied to the MOD EXT connector
26 is to follow this rythm or not.

Softkey 5: WINDOW (Abort window)

Softkey 5 can be used to define a criterion for
aborting the automatic search routine. The range
around the target value to be measured is de-
termined by entering softkey 5/number/¢8 or
%.The entered number determines the magni-
tude in % or dB around the target value as the
abort window. When a measured value from this
range is reached in the search routine for the first
time, the search routine is aborted.

Softkey 6: LEVEL SEARCH
(Stop/continue search routine)

Softkey 6 selects whether the RF level variation is
to be stopped when the abort window is reached
or not.

Application:

if the receiver sensitivity is to be determined by a
measurement, the “stop” position is selected.
The “continue” position is selected if the receiver
sensitivity is to be set to a maximum during the
search routine.

Softkey 7: AVE LEVEL (Averaging factors)
Four averaging factors can be selected using
softkey 7:

1: The result is the average of one signal
measurement and two noise measurements.

2: The result is the average of one signal
measurement and three noise measure-
ments.
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3: The result is the average of two signal
measurements and four noise measurements.

4: The result is the average of two signal
measurements and five noise measuraments.

Fach single measurement corresponds to the
average of five AD measurements,

In local and |EC bus mode, the single measure-
ments are repeated following a delay in case of
targe changes in signal level. (Different $/N ratios
{measurement times) may result.)

2.6.8 RF Frequency Measurement

In the case of simple transmitter tests, the instru-
ment measures the transmitter frequency and
sets the demodulators to this frequency. Also the
receiver frequency of the instrument can be pre-
set if the device under test outputs several carrier
frequencies {remote measurement) or if the time
for counting is insufficient for the demodulator
{demodulation of a fast acknowledgement).

COUNT Function

The count function is continuously activated if
the COUNT field is shown in inverse display. The
function can be activated by entering SHIFT/
Softkey COUNT.

The regular count function operates only at the
connector RF IN/OUT.

The counter resolution can be set using the fol-
lowing input sequence: softkey COUNT/ number 1
or 10/ terminating key Hz or ENTER.Thus 1 Hz
{slow) or 10 Hz (fast) is selected as counter
resolution.

It is possible to have the sensitivity of the RF
counter enhanced in particular with frequencies
< 1 MHz by switching the IF filter on.
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Relative counting

There are two possibilities for selecting a
reference frequency for relative counting.

Input of softkey COUNT/REF/ENTER declares the
frequency just measured as the reference
frequency; input of softkey COUNT /REF /number
/terminating key Of ENTER defines the entered
frequency as reference frequency.

A sign in front of the result indicates that a
relative frequency count is being carried out.
Absolute frequency counting can be reselected
by entering softkey COUNT/REF/QFF.

The dimensions MHz, kHz or Hz can be selected
for direct or relative counting, e.g. softkey
COUNT/Hz,

SET RF Function

The receiver frequency of the instrument is fixed
using the SET RF function. it is not based on the
counter result. if the SET RF function is not
already active (displayed in inverted form), it can
be activated by entry SHIFT/softkey SET RF. The
CMS receiver frequency is usually entered and
displayed as a frequency value.

The CMS receiver frequency is entered using
softkey SET RF/number/dimension Or ENTER.

The receiver frequency setting can be varied
using the VAR function and the VAR spinwheel.
The receiver frequency setting c¢an aiso be
relative.

The reference frequency can be entered using
softkey SET RF/REF/ENTERif the current frequency
is to become the reference frequency, or using
softkey SET RF/REF/number/dimension or ENTER if a
frequency is to be set different from the
reference frequency.

“. SETRF Function: Su

This submenu is identical to the submenu assign-
ed to softkey 1 and already described in Section
26.1.
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2.6.9

Power Measurement

POWER Function

The RF power measurement can only be perform-
ed at connector RF IN/OQUT with the dimension W
or dBm. It is possible to set tolerance markers for
both dimensions on the analog bars.

A logarithmic relative display based on a refer-
ence value can be selected with RF power
measurements,

Autorange or range hold can be selected on the
analog display for the full-scale value.

2.6.10 Demodulation

DEMOD Function

The instrument is capable of demodulating the
transmitter signal according to AM, M or M.
Input of softkey DEMOD/dimension selects one of
the three demodulation modes. FM demodula-
tion is then effected with the dimensions Hz and
kHz, AM demodulation with % and $M demo-
dulation with rad.

The associated submenu allows selection of
different weighting modes. If peak weighting is
selected, the positive and negative peaks are
simuitaneocusly displayed. However, tolerance
markers and decision criteria such as for instance
branching in the autorun control program are
always referred to the positive peak value. The
RMS weighting generates one measured value
oniy.

Modulation sensitivity

The modulation sensitivity is integrated in a
search routine, which varies the AF voltage of the
modutation generator at the transmitter input
untit a pre-defined modulation depth, frequency
deviation or phase deviation are attained as
transmitter modulation.

The entry is made via:

softkey DEMOB/number/dimension,
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The number corresponds to the entered moduia-
tion value and the dimension to the demodula-
tion mode of the CMS.

if the demodulation mode indicated in the dis-
play is to be retained, ENTER can be input instead
of the dimension.

The analog display can be assiged a fuli-scale
value depending on the measured value or a
fixed full-scale value. The positive peak value
applies if the fixed full-scale value is to be derived
from the currently measured value.

Tolerance markers can be entered in the analog
display. In the event of two measured values it is
again the positive peak value that is used for the
tolerance weighting.

2.6.11  Modulation Generators
Softkeys 12 and 13 are assigned the frequency of
the respective modulation generator as first
function and the level of the respective modula-
tion generator as second function. The SHIFT key
permits switching between the two functions.

The frequency is entered using the key sequence
softxey 12 Or 13/number/dimension Of ENTER. The

switches the
12 or 13/0N

sequence softkey 12 Or 13/0FF
modulation generator off, softkey
switches it back on again.

Variation function

The increment for data variation via the VAR
spinwheel is entered using the sequence softkey
12 or 13/VAR/number/dimension or ENTER.IN con-
trast to the usual operation, actuation of var/0/
ENTER does not set the minimum increment but
teads to variation with the fixed frequency series
(300 Hz, 600 Hz to 10 kHz).

Reference function

The instantaneous frequency is defined as the
reference by entering REF/number/dimension or

LEVY/LEV2 Function

As the source impedance of the modulation
generator is very low {about 2 (2), the set level is
to be understood as the EMF.

The moduiation generator level is entered using
softkey 12 Or 13/number/dimension oOr ENTER. The
power is referred to 600  when the dimension
dBm is selected. Softkey 12 or 13/0fF switches
off the level, Softkey 12 or 13/08 switches the
previously valid level back on again.

Variation function

The increment for data variation via the VAR
spinwheel is entered using softkey 12 or 13/VAR/
number/dimension Or ENTER.

Reference function

The increment for level variation via the VAR
spinwheel is entered using softkey 12 or 13/REF/
number/dimension OF ENTER.

2.6.12 [FFilter

The IF filter can be switched on and off via
softkey 14. The IF bandwidth is limited 1o approx.
25 kHz by the NARROW filter, which improves
the S/N ratio especially when receiving smal! RF
tevels, but also results in a distortion at higher
deviations and/or modulation frequencies.

2.6.13 Input Switchover

. INPUT 1/INPUT 2 Function

The selected RF input {RF INJOUT or RF IN2) is
shown in inverted form. The other input can be
selected by entry SHIFT/softkey 15. |t is possible
to inform the CMS of the attenuation value
connected prior to the associated input. By entry
softkey 15/number/dB Or ENTER, the CMS takes into
account the entered attenuation for the level

ENTER. The set frequencies must then be under-  with RF measurement and setting.

stood as difference from the reference

frequency.
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2.7 Spectrum Monitor/Tracking™)
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Fig. 2.7-1 Main menu SPECT

Starting from the main menu display in the selection menu, the main menu SPECT (spectrum monitor)
can be entered by pressing the SPECT softkey. Display is always 10 dB/DIV.

in this CMS operating mode, all the RF functions of the instrument are used even if the duplex
synthesizer is fitted. Thus no duplex operation is possible.

Softkey 0 can be used to directly branch to the main menu for the receiver test (RX-Test). Actuation of
softkey 8 directly gives access to the main menu for the transmitter test (TX-Test).

2.7.1 RF Attenuation

| RF ATT/AUTO Functio

For measurements via connector RF IN/OUT, the
spectrum monitor input disposes of switchable
attenuator pads in the range from 0 to 60 dB.
This input attenuation can be manually selected,
or it is automatically set by the instrument de-
pending on the power measured by the power
meter.

Switchover from automatic attenuation to
manual attenuation and vice versa is performed
by entering (SHIF7)/ softkey 1.

No RF level adaption is possible for measuring
smaller voltages via the sensitive input connector
RF IN2. The functions RF ATT or AUTO are irrele-
vant in this case.

*} depending on option
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Manual attenuation setting:

The RF atienuation is manually defined by enter-
ing softkey 1/ number /dB or ENTER.If high input
levels are applied, an attenuation below 20 dB
cannot be selected. Also, with incoming power
the 20-dB attenuator is immediately activated.

Automatic attenuation setting:

The power measurement, on the basis of which
the attenuation is set, is performed before each
new test run. For security reasons, a 20-dB
attenuation is always switched on even with
small test voltages.
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2.7.2  Input Selection

NPUT1/INPUTZ Function

Entering {SHIFT)/Softkey 2 switches over from
the test input RF INJOUT to test input RF IN2 {or
vice versa).

The CMS can be informed which attenuation
value is set before the respective input. When
softkey 2/ number /dB or ENTER are entered, the
CMS considers the entered attenuation with RF
level measurements separately for both RF
inputs. The entered external attenuation for the
respective inputis displayed as EXT-ATT: -- ¢B.

2.7.3 Measurement Filter

150 Hz/6 kHz/16 kHz/50 kHz Function

Softkeys 3, 4, 5 and 6 are used to select four filter

bandwidths. This selection however depends on

the current frequency spans {softkeys 7, 15}

Filter bandwidth 150 Hz is suitable for frequency
spans up to 30 kHz

Filter bandwidth 6 kHz is suitable for frequency
spansupto 1.2 MHz

Filter bandwidth 16 kHz is suitable for frequency
spansup to 3.2 MHz

Filter bandwidth 50 kHz is suitable for frequency
spans up to 10 MHz

For selecting a smaller filter bandwidth, first the
frequency span must be suitably reduced. Vice
versa, if a larger frequency span is selected the
filter bandwidth is automatically switched over if
reguired.

Applications:

Filter bandwidth

150 Hz:  Modulation spectra within one or few
¢hannels.
B40.0009.52

6 kHz: For channel assignment observation of
10-kHz and 12.5-kHz channel steps.

16 kHz: For channel assignment observation of
20-kMz and 25-kHz channel steps.

50kHz: Forlarge frequency spans.

2.7.4  Frequency Axis

- CENTER/START Function

: SPAN/STOP

Settings on the frequency axis are performed by
softkeys 7 and 15, which are interdependent soft-
keys. The frequency axis can be divided up either
via the functions CENTER and SPAN or $TART and
STOP. Entering (SHIFT)/Softkey 7 or
{SHIFT)/Softkey 15 switches over between the
two features. One keystroke is sufficient for
switchover. The setting parameters are entered
with softkey 7 or 15/ number / dimension oOr
ENTER. Under certain conditions, these settings
can influence the filter selection (cf. Section
2.7.3).

2.7.8 Level Reference Line

* REF LEV Function

The reference level is entered using softkey 8/
number / dimension Or ENTER. It is automatically
defined such that it corresponds to the upper
edge of the screen. Also the RF attenuator pads
or the attenuator pads switched before the test
inputs RF IN/OUT or RF IN2 are taken into
consideration.

Please note that the spectrum monitor of the
CMS does not have any overload capability. In
the case of intermodulation measurements on
SSB-transmitters (dual tone), for example, a
reference level that has been increased by 6 dB
must therefore be selected.
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2.7.6 Freeze Mode

~ FREEZE Function

The so-calied "Freeze” mode is switched on and
off by pressing softkey 12.

in the Freeze mode the picture is frozen after the
sweep has been terminated; it is now possible to
vary the X-position of the marker (identified by a
cross) as required using the spinwheel VAR,

During Freeze mode it is possible to listen to the
frequency defined by the marker provided that
the level is sufficiently high (squelch switched
on). FM only is used.

The corresponding marker frequency and the RF-
level at this position is then additionally
displayed.

The marker frequency displayed can be defined
as centre frequency by way of softkey 13 (MKR —
CF). Softkey 14 (MKR — REFLEV) serves to turn
the indicated marker level into the reference
level.

Both actions lead again to a sweep in order to
indicate the modified display.
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2.7.7 Tracking Mode*)

1 1
! CMS with CMS-BS/CMS-B59 i
i i
| 1
! i
i i
? RF 0.4 o 1000 Mz S 1101000 MHz | !
ectrum
: Generator -128t00dBm P <-27dBm :
i unmoduiated i
§ 3
; ¢
i . ;
E Tracking mode i
i F
i |
RFIN/OUT INPUT 2
DUT
} Filters I

Separating Filters

Frequency-converting modules

The frequency offset between the RF generator and the spectrum evaluation filter is
user-definable from 0 to max. £ 999 MHz (dependent upon selected center frequency

and display width).

Evaluation dynamics: 50 dB {1 to 500 MHz)

45 dB (500 to 1000 MHz)

As in Spectrum mode, four evaluation filters are available:
150 Hz, 6 kHz, 16 kHz and 50 kHz for user-definable display widths from 0 to 10 MHz.

_ TRACK Function

By pressing softkey 10 tracking mode (tracking
generator) is switched on and off. In this mode
an RF signal is output to the RF IN/JOUT socket in
correspondance with the selected span and the
level can be displayed at the RF IN 2 socket. This
serves eg to display fifter frequency responses.

*) depending on option
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Softkey 11 is used to set the level at the RF
INFOUT socket.

The RF OFFS function allows to define the differ-
ence in frequency between the RF INJOUT socket
and the RF IN2 socket, eg for measurements on
frequency-converting modules. The measured
value may either be positive or negative.
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2.8 Definition Menu for Tones

0 RX-TEST TONES CMS - Local TX-TEST 8
5TD UPLED

1 Std.01 ZVEIL INDEPENDENT  TEIINEY g

| NO SPC 1 0: Fix-frq.  4:EEA 8 CCITT 10000 ms 10
LENGTH 70 ms 1: ZVEI1 5: EA 9: NATEL i

2: ZVEI2 6: VDEW 10:DTMF ‘ : -

K Il OTHER | 70 ms | 3. cOR 7:EURO  11:VDEWd 151TONE/RuE Y
PAUSE 3 ms 2ndTONE

F. | TORE O 2450.0 Hz 9.0 Hz 2000.0 Hz 0.0 Hz 12
TONE 1066.0 Hz 0.9 Hz 2260.0 Hz 0.0 Hz

RRLTONE 2 1160.0 Hz 0.0 Hz 2759.9 Hz 0.0 Hz TONE A 13
TONE 3 1270.8 Hz 0.0 Hz 810.0 Hz 0.0 Hz TONE B

B L TONE 4 1460.0 Hz 0.0 Mz 870.0 Kz 0.0 Hz TONE C© 14
TONE 5 1530.0 Hz 0.0 Hz 886.0 Kz 0.0 Hz TONE D

7 TOMNE & 1670.0 Hz 0.0 Hz 2599.9 Hz 0.0 Hz TONE E 15
TONE 7 1830.0 Hz 0.0 Hz 0.0 Hz 6.0 Hz TONE F

Fig. 2-8-1 Main menu TONES

Starting with the main menus of the selection menu the main

tones) is reached by pressing the softkey TONES.

menu TONES {definition menu for

it contains all controls required to define parameters such as frequency, tone duration, pause duration
and further parameters for output of the tone sequence and evaluation. The parameters are used in

the transmitter and receiver test menus.

Softkey 0 allows far direct branching to the main menu for the receiver test and softkey 8 for

branching to the transmitter test.

2.8.1 Selection of Standard

STD/RESET Function

The standards are named and called by numbers.
These can be used according to the original
standard or be modfied as required.

{ :‘s‘:f:;.) unmodified modified
0 Std.0 Fixed Frequencies 5td.0
; Std.1 ZVEL T Std.1
2 Std.2 ZVEI 2 Std.2
3 5td.3 CCIR Std.3
4 Std 4 EEA Std.4
5 5td.5 EIA 5td.5
6 5td 6 VDEW Std.6
7 5td.7 EURD Std.7
8 Std.8 COITT 5td.8
9 5td.9 NATEL 51d.9
10 $1d.10 DTME 5td 10
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Standards 1 to 9 represent the usual single-tone
sequences, For differentiation of unmodified and
modified tone sequences the CMS displays
standard number and name for unmodified tone
sequences, but only the standard number for
modified tone sequences.

The assignment of frequencies to numbers is dis-
played in the main menu for tones and can be
modified. Standard 0 reacts like a completely
normal tone sequence standard. in this case the
frequencies are the fixed frequencies for the AF
generators. Standard 10 is the dual-tone
standard; it cannot he modified for evaluation
purposes.

Softkey 1 allows for caliing any standard in order
to modify it (5TD) or to reset the original para-
meters for the selected standard (RESET).. The
SHIFT key is used to select between these two
possibilities.

E-7




The standard is called by entering softkey
1(STD)/number/ENTER. A standard is reset to the
original state by entering softkey
1(RESET)/number /ENTER.

Note:

Std. 11 (VDEW d) consists of the data records of
Std. 7 {ZVEL 1) and STD. 10 (DTME) and therefore
can not be selected in this menu, but only from
the CODE submenu 1 or DECODE submenu 2.

2.8.2 Tone Duration

NO SPCULENGTH Function

Softkey 2 is assigned two functions. The SHIFT
key is used to select the first or second function.

Softkey 2: NO SPC

This function is used to define, which tone of the
selective-call sequence is to be subjected to
special tone duration.

Normally this is the first tone of extended tone
duration compared to the other tones. The entry
is made using softkey 2 {No SPC)/number ({tone
duration in ms})/ENTER,

Softkey 2: LENGTH

Each individual standard is assigned a tone
duration, which can, however, also be influenced
using softkey 2 (LENGTH). The duration can be
selected independent of the other tones. It is
entered using softkey 2 (LENGTH)/number (tone
duration in ms)/ENTER.

840.0009.52

2.8.3 Pause

OTHER/PAUSE Function

Sofikey 3 is assigned two functions. The SHIFT
key is used for selecting the first or second
function.

Softkey 3: GTHER

This softkey is used for determining the tone
duration of the other tones by entering softkey 3
{OTHER) /number (tone duration in ms)/ENTER,
Softkey 3: PAUSE

The pause duration between the tones defined

by entering softkey 3 (PAUSE)/number (tone
duration in ms}/ENTER.

2.8.4 Frequency Definition

5 TONE Function

The complete lower half of the screen is available
for definition of frequencies. 8 softkeys with dual
function (4 to 7, 12 to 15) are provided for the
entry of 16 different frequencies or frequency
pairs. The ione numbers correspond to the
numbers (incl. A to F) of the "dialling number”.
The digits * and# are used for standard 10
{DTMF) instead of E and F. Again,
SHIFT/softkey.. is used for switching between
first and second function of a softkey.

A frequency or frequency pair can be entered for
each digit, i.e. standards can consist of single or
dual tones or even be mixed of single and dual
tones. Single tones are produced by selecting 0 in
the right softkey column. The selection of right
or left column is made by pressing softkey 11.
Again, SHIFT/softkey 11 is used to select the first
function (left softkey column) or the second
function (right softkey columny) or vice versa.
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The frequencies are entered by softkey../
number/ENTER. The frequencies are displayed in Hz.

The range for standard 0 is 100 Hz to 20 kHz and
for standards 1 to 10itis 300 Hz to 4 kHz.

The frequencies thus defined are valid for
standards 0 to 10 (modified or unmodified) for
output of tone sequences. For evaiuation the
frequencies of the first softkey column apply
(modified or unmodified), however, only for
standards 0 to 9. The lower tone number {digit} is
decoded in case of frequency repeats. With
standard 10 selected, the double tones of the un-
modified standard are decoded.

2.8.5

Coupling of Standards

' DECODE -» CODE

Softkey 9 is used to determine, whether coder
and decoder work with the same standard or not.
in the first case a change of standard for the
coder automatically leads to a change of
standard with the decoder and vice versa (normal
operation). In the other case coder and decoder
can be set individually.
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2.8.6 Decoding Time

. DECODE TIME Function

This function is especiaily of interest in automatic
operation (|JEC/IEEE bus and autorun control). The
decoding time set here causes abortion of
decoding after this time elapsed, independent of
tones following or not.

The decoding time is entered using softkey
10/number {decoding time ia ms)/ ENTER.

Application:

With acknowledgement call operation the CMS
sends out a cail, then evaluates the reply. Or the
transceiver first sends a call; starting with this call
the CMS first waits until the decoding time set via
softkey 10 has passed, then continues the
program by a reply selective call or any other
action. This function is required for the signalling
operation within the Swiss mobile telephone
system NATELB.
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2.9

Definition Menu for Special Functions

0 CO“FIG {MS ~ Lecal l 8
1 120000 ms  TIMEOUT R&S-PON [ REEr PE-IPETER 9
a EPSON NEC-p7 | LRAGSH
TEEE e |3
2 &DRESS 24 GV NORMAL B TRANSF 10
| [T oFr/HaLF &
SRR 1LLU | RN REFERENCE R: 500 0 g 11
4 P ' (MS-B1/B2 OCXO CMS- |REF FRQ
CTRL 22 | EXTERN 12
CMS-BS CCITT KEY
5 | z00m iy 13
6 CMS-B9 Duptex, M
L0 HIGH £MS-B13 CR-Simylator 14
7 MAIN-SW: X 1.71 02.10.90 MASTER | 4 g
GRAPHIC-SW: X 1.80 23.01.91 RESET

Fig. 2.9-1 Main menu CONFIG (special functions)

Starting with the main menus of the selection menu the main menu CONFIG {definition menu for
special function) is entered by pressing the softkey CONFIG.

2.9.1 Search Routines

. SEARCH R

The timeout value can be determined for the
search routines using this function.

. SEARCH ROUTIN Function: Submenu

A submenu is available for the SEARCH ROUTIN
function, which is output in the display fields
nextto the softkeys 2to 7.

SEARCH
mm-m_ ) 126000 ms

TIMEOUT

2 10.06 mV UPLIMIT
310K 100V UPLMIT
4 50.0 mv

5 25 ms

6 200 ms PEAK HOLD
7 500 ms PEAK HOLD

Fig. 2.9-2 SEARCH ROUTIN submenu
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Softkey 2: RF LEVEL

Softkey 2 can be used to define the upper RF
level limit with search routines.

Softkey 3: AF LEVEL

Softkey 3 can be used to define the upper AF
tevel limit with search routines.

Softkey 4: SQULCH THRESH

Softkey 4 can be used to define the threshold
value for squelch on or squelch off with AF level
measurements.

Softkey 5: SQULCH DELAY

Using softkey 5, the delay time for slowing down

the test cycle with the squelch measurement can
be defined.




Softkey 6/7: ATTACK TEIME/MEAS TIME
tn [EC-bus or autorun mede the PK HOLD measurement is a single, time-limited process.

MEAS TIME means the time during which the peak value meter evaluates all the voltage peaks
occurring. ATTACK TIME is the time by which evaluation is delayed after command execution.

- ATTACK TIME -—-s-ie— MEASTIME —

——= Qutput of Results

T | T
I[EC-autorun command  Start  PK HOLD Stop
PK HOLD measurement

2.9.2  |EC/IEEE Bus *)

IEEE ADRESS Function

This function is used to select the [EC/IEEE-bus address. The address range is between (to 30. The entry
is made using softkey 2/ number/ ENTER. Standard setting is address 24.

2.9.3 Display lliumination

Hiumination of the dispiay can be switched on and off using softkey 3 (ILLUM).

ON: Hlumination of the CMS remains activated.
OFE/HALF:  Humination of the CMS is deactivated or switched to half brightness.

5min:
1h: After 5 min/1 h the CMS switches illumination off or to half brightness, if no key was
activated during this time.

2.9.4 Relay and TTL Interface *)
(Cf. also Fig. 2.9-4: pin assignment of the CONTROL connector)

CTRL Function :

Pressing the CTRL softkey calls the submenu CTRL.

*y depending on model or option
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CTRL Function: Submenu

The CTRL function has a submenu, which is output in the display fields next to softkeys 2to 7.

FO: 11110000

EZ o:c

A84: 1010 1000 0100
[ oec

IN_OUT
ouf _IN out_ouT

~ o bW N

Fig. 2.9-3 CTRLsubmenu

Softkey 2: RELAIS SET

All relays can be set and reset individually or jointly. The two less significant hexadecimal positions
determine which relay is infiuenced. '

1. Setting all relays: range of values between 0 and 255 (0 and FF Hex)

All relays are set irrespective of the previous setting in accordance with the binary number.

e.g. setting all relays:

previous setting: 55Hex = 01010101B
entered value: O0FHex = 00001111B
new setting: OFHex = 000011118

L————T—— relays are set

all relays are to be set

-

2. Settingindividual relays: range of values between 0and 255 + 256 (100 and 1FF Hex)

L3

All indicated relays with the binary number “1” are set, relays with binary value "0" are not

influenced.

e.g.: setting all less significant relays, leaving the more significant relays unaffected.
previous setting: 55Hex = 010101C1B
entered value: 10FHex = 000011118
new setting: SFHex = 010111118

! T— relays are set
relays not infiuenced
individual relays are to be set

3. Resettingindividual relays: range of values between  0and 255 + 512 (200 and 2FF Hex)

L

All indicated relays with the binary number "1” are reset, relays with binary value "0" are not
influenced.
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e.g.: resetting all less significant relays, leaving the more significant relays unaffected.

previous setting: 55Hex = 01010101B
entered value: 20FHex = 000011%11B
new setting: S5FHex = 010100008
l T—-——— relays are reset
relays notinfluenced
individual relays are to be reset
Note: Some options do not have 8 relays. In this case relays not available are marked by X.

Softkey 3: HEX/DEC

Softkey 3 can be used to select whether the relay position is to be entered in decimal or hexadecimal
form.

Softkey 4: RX/TX CTRL

When softkey 4 is pressed, the most significant relay is switched off with menu changeover to the RX-
Test, and switched on with menu changeover to the TX-Test. An RX-TX switchover with the RF power
does not change the relay.

Softkey 5: TTLIN/QUTY

Softkey S can be used to have the TTL interface read and/or written to. All TTL lines can be set and
reset individually or jointly. The three less significant hexadecimal positions and the respective
programming of the TTL interface by softkey 7 determine which TTL lines are influenced.

Example for TTL IN/OUT (INJOUT CTRL = OUT_OUT)

1. Setting ali TTLiines: range of values between 0 and 4095 {0 and FFF Hex}
All TTL lines are set irrespective of the previous setting in accordance with the binary value.

e. g.: setting all TTL lines.

previous setting: 255Hex = 0010010101018
entered value: 000FHex = 0000000011118
new setting: 25FHex = 0000000011118

l w—-‘ TTLiines are set

TTL lines are to be set

2. Setting individual TTLlines:  range of values between 0 and 4095 + 4096 (1000 and 1FFF Hex)

All indicated TTL lines with the binary number “1” are set, TTL lines with binary value "0" are not
influenced.

e.q.: setting all less significant 4 TTL lines, ieaving all more significant lines unaffected.

previous setting: 255Hex = 0010010101018
entered value: 100FHex = (0000000 1:118
new setting: 25FHex = 0010010111118

l L TTLlines are set
TTL lines not influenced

individuat TTL lines are to be set
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Resetting individual TTLlines: range of values between 0 and 4095 + 8192 (2000 and 2FFF Hex)

All indicated TTL lines with the binary number "1 are reset, TTL lines with binary value "0” are

not influenced.
resetting all less significant 4 TTL lines, leaving all more significant lines unaffected.

previous setting: 255 Hex = 0010010101018
entered value: 2Q0FHex = 0000000011118
25FHex = 0010010100008

new setting: '
! ! T— TTL lines are reset
TTL lines not influenced

individual TTL lines are to be reset

e.g.:

Softkey 6: HEX/DEC
Softkey 6 can be used to select whether the TTL lines are to be entered in decimal or hexadecimal

form,

Softkey 7: IN/QUT CTRL

This functions sets the TTL interface to input or output.

Alt TTL iines are set to input. 12 external TTL lines are read.

IN_IN:

IN_OUT: The upper four TTL lines are set to input and are read, the internal eight TTL lines are
written to.

OUT_IN: The upper four TTL lines are set to output and are written to, the lower eight TTL levels

are read.

OUT_OUT: All TTL lines are set to output and are written to.

Relay
8 7 6 S 4
MS8
17
000000000 0000
pa b3 o2 DV ODATA 1 Ly BT 4 4 4
(5B EXT £XT i ) # i ] ,
FTER [ logic 0
13 IN ! H
OO0 OO0 000000 OO0 0
CLK  RES gy L Y \ A \ ¢
\ ' 1 v i
iogic 1

o8 87 B8 035
EXT  OC

50 ! Y
O O C O OO0 O C OO0 o O O

D12 011 oile pg  STROOPY 4gy g EXT
EXT

MISB EXT PO
FILTER
OuY

Fig. 2.9-4 Pin assignment of connector CONTROL
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295 ZOOM

M

i 00

The ZOOM function is switched on {light charac-
ters on a dark background) and off (dark charac-
ters) using softkey 5 (ZOOM). With the ZOOM
function switched on, analog indications in the
TX-test menu and RX-test menu are shown in
magnified display; the oscilloscope is switched
off in this operating mode.

29.6 LOFrequency LO/HIGH

LO HIGH Function

This softkey is used to set the LO frequency for
conversion into the internal IF frequency of 455
kHz above or below the carrier frequency (LO
HIGH invers: LO frequency bhelow carrier
frequency).

2.9.7 Selection of Printer

" PRINTER TYPE Function

Various printer types may be selected on actua-
tion of softkey 11 (toggle function).

2.9.8 600-9) AF Transformers™)

.© AF-TRANSF Function

One 600-Q transformer can be connected into
the AF voltmeter input {AF/SCOPE) and modula-
tion generator output (MOD GEN), respectively
using softkey 10 {AF-TRANSF) {with setting “600
0" selected). The leve! indications of AF
voltmeter and modulation generator are appro-
priately corrected in this mode.

AF Voltmeter
(Reference Resistance)

299

A

Another load resistance can be selected using this
function. The entry is made using softkey
9/number/ENTER, the number representing the
reference resistance in Q.

2.9.10 External Reference Frequency™)

REF FRQ EXTERN Function

Actuating softkey 10 switches off the internal 10-
MHz reference frequency. This means that all
frequencies of the CMS are inaccurate if option
CMS-B22 is not fitted or no 10-MHz input signal is
avaitable.

2.9.11  Acoustic Acknowledgement

KEY BEEP Function

The softkey KEY BEEP is used for selecting
whether each keystroke is to be acousticaily ac-
knowledged or not.

2.9.12 Warnings

WARNING Function

The WARNING softkey is used to select whether
warning messages are displayed by the CMS or
not. These warning messages are hints to
possible erroneous operation. Hints at real con-
flicts are always indicated in the status iine.

2.9.13 Master Reset

The instrument is set to the factory setting using
the softkey MASTER RESET.

The AF level measurement normally refers to a

ioad resistance of 600 Q.
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*) depending on model or option
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2.10 Remote Control*)

The IEC/IEEE bus interface corresponds to the IEC
625-1 or IEEE 488.1 standard and to IEEE 488.2
alsc approved of by the IEC commission. This
standard describes data transfer formats and
common commands etc.

DG DO GND GND GND LOGIC
6 & (B} (B) () GND

o1 | o fren [GND{GNO[GND
H 7 M@0y

24

Gl )

1

DI0 (210 |EQE NRFDY IFCEATN
L N

DIC DIC DAV NDACSRQ SHIELD
2 4

Fig. 2.10-1 Pin assignment of socket 48

The bus connection socket 48 is fitted to the rear
of the instrument. The instrument is eguipped
with the 24-contact socket according to the IEEE
488 standard. The interface contains three
groups of bus lines:

1. Databuswith8linesDIO1toDIO8
Data transmission is bit-parallel and byte-
serial with the characters in ISO 7-bit code
(ASCi code).
DIO 1 represents the least significant bit and
DIO 8 the most significant bit.

2. Control bus with 5 lines
This is used to transmit control functions:
ATN (Attention)
becomes active Low when addresses, univer-

sal commands or addressed commands are
transmitted to the connected devices,

*) depending an model or option
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REN (Remote Enable)
enables the device to bhe switched to the
remaote status.

SRQ (Service Request)

enables a connected device to send a Service
Request to the controller by activating this
line.

IFC {Interface Clear)

is activated by the controller in order to set
the [EC interfaces of the connected devices to
a defined status.

EQI {End or identify)
is used to identify the end of data transfer
and is used with a parallel poll.

3. Handshake bus with 3 lines
Used to control the data transfer timing.-

NRFD {Not Ready For Data)

an active Low on this line signals to the tal-
ker/controiler that one of the connected de-
vices is not ready 1o accept data.

DAV (Data Valid)

is activated by the talker/controller shortly
after a new data byte has been applied to the
data bus.

NDAC (Not Data Accepted)

is held at active Low by the connected device
until it has accepted the data present on the
data bus

Detailed information on the data transfer timing
is available in the IEC 625-1 standard.

According to the IEC 625-1 standard, devices
controlled via the IEC bus can be equipped with
different interface functions. Table 2-10-1 lists
the interface functions applicable to the
instrument:
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Table 2.10-1 Interface functions

Control .
characters Interface function

St Source Handshake function,
complete capability

AR Acceptor Handshake function,
complete capability

L4 Listener function,compiete capability,
unaddress if MTA

T6 Taiker function complete capability,
capability to reply to serial poi,
unaddress it MLA

SR1 Service Reguest function,
complete capability

PP1 Parallel Poll function, complete capability

RL1 Remote/Local switchaver function,
complete capability

DT Device Cleart function, complete capability

DT0  Device Trigger function,
no Device Trigger

co Controller function,
no controller function

2.10.1 Setting the Device Address

The device address can be set in the CONFIG
menu using the IEEE ADRESS function. The
address between 0 and 30 is entered using the
numeric keys and remains stored when the
device is switched off, The instrument is factory-
set to address 24.

The address is the decimal equivalent of bits 1 to
5 of the Talker or Listener address. This form is
also used with the [EC-bus command of the
controller.
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2.10.2 Local/Remote Switchover

The device is in the Local state {manual mode)
when switched on.

if the instrument is addressed as a Listener by a
controller, it enters the Remaote state in line with
the standard and remains in this state after data
transfer has been compieted. All controls on the
front panel except the STOP(LOCAL) key are
disabled.

There are two methods to return to the “Local”
state:

. by the addressed command GTL (Go to
Local) from the controller.

¢ by pressing the STOP key. Data output from
the controller 1o the instrument should be
stopped before pressing the STOP key for
otherwise the instrument will immediately
enter the Remote state again. The function
of the STOP key can be disabled by the
controller by sending the wuniversal
command LLO (Locai Lockout).

The other device settings are not changed when
switching from Remote to Local state or vice ver-
sa.

When the CMS is switched to the Local state, the
respective main menu of the current operating
mode is indicated.
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2.10.3 Interface Messages

Interface messages (according to 1EC 625-1/IEEE 488 standard) are transmitted to the device on the
data lines where the Attention line ATN is active (low).

2.10.3.1 Universal Commands

The universal commands have codes between 10
and 1F hexadecimal (see Table 2.10-4). They act,
without previous addressing, on all devices con-
nected 1o the bus.

Table 2.10-2 Universal commands

2.10.3.2  Addressed Commands

The addressed commands have codes between 00
and OF hexadecimal (see Table 2.10.-4). They only
act on devices addressed as Listeners (by the
BASIC command “IECLAD addr”).

Table 2.10-3 Addressed commands

Command | Basiccommand Function Command Basic Function
with R&S command with
controliers R&S controllers
DCL {Device HECDCL Aborts processing of the SDC (Selected IECSDC Aborts processing of
Clear) currently received Device Clear) the currently received
commands and sets the commands and sets
command processing the command pro-
software to a defined cessing software to a
initial status. The device defined initial status.
setting is not changed. The device setting i
not changed.
LLO {Local ECLLO The STOP key is
Lockout) disabled. GTL{Go To IECGTL Change 1o Locai state
Local) {manual operation)
SPE (Serial IECSPE * Ready for serial poll.
Poll Enabie)
SPD {Serial IECSPD * End of serial poil.
Poll Disable)
*  The BASIC command "IECSPL adr, status”
contains the commands "IECSPE" and
"IECSPD" and additionally reads the status of
the device with address “adr” and stores this
in the integer variable "status”.
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Table 2.10-4 ASCH/ISO and {EC-character set

Control characters Numbers and Upper-case letters | Lower-case letters
special characters

0 | NUL 16 | DLE 32 sp 48 L] 64 @ 80 p 96 : 112 p

1 SOH | GTL } 17 | DCt | LLO | 33 f 49 1 63 A gy Q 97 a 133 q

2 STX 18 | DC2 34 " 50 2 66 - 82 R 98 b 114 f

3 ETX 19 ; DC3 35 # 51 3 &7 C B3 s 99 ¢ 15 $

4 EOT {sSDC]| 20 1DCA | DCL| 36 $ 52 4 68 D 84 T 100 d 1186 t

5 TENQ]PPC | 21 |[NAK | PPU ] 37 Ya 53 5 69 E 85 u 101 e 17 u

& | ACK 22 | SYN 38 & 54 [ 70 F 86 v 102 f 118 v

7 BEL 23 | ETB 39 53 7 7% G 87 W § 103 g 119 | w

8 BS | GET] 24 | CAN | SPE } 40 ( 56 8 72 H 88 X 104 h 120 X

9 [ Hr l1cT| 25 | EmM [SPD ] 43 ) 57 1 ¢ | 73 i 89 | v Fiwo51 i 1121 | vy
10 | tf 76 | suUB 42 4 « bss | 74 1 & oo z bwel j |122] =2
11w 27 | ESC 43 + 5% : 75 K 37 { 071 k p123l
12 | FF 28 | FS ag |, 60 | ( {76 i b Jezl v fros| ¢t Jizaf |
13 | CR 29 | GS 45 - 61 = 77T M 93 ] 10691 m {1251 }
14 | S0 30 | RS 46 | . 62 y P7s { 8 J9a| - jr0l n |i26] ~
15 | s 31 | us a7 | ¢/ 63 v/ 17 jo}fes| - p11t] o [127]DEL
UNL
mw

Addressed Universal Listener addresses | Talkeraddresses Secondary
commands commands addresses and

commands

Code:

Interface message

ASCll character

Pec¢imal
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2104 Device Messages

Device maessages (in line with iEC 625-1) are
transmitted on the data lines, in which case the
Attention line is High, i.e. not active. The ASCI!
code (IS0 7-bit code) is used (see Tabie 2.10-4).

As can be seen in Table 2.10-5, the device
messages can be grouped according to two
different aspects.

Table 2.10-5 Grouping of device messages
Type of commands Direction of transfer
Messages re- Messages sent
ceived by the by the CMS
CMS

Common device-inde- | ¢f. Table 2.10-6 | ¢f. Table 2.10-7
pendent commands
{in fine with the |EEE

488.2 standard}

Device-specific ¢f. Table 2.10-8 | ¢f. Table 2.10-8
commands
(dependent on the

device characteristics)

in the following text, device messages received
by the CMS are referred to as commands.

Commands with a "?", such as "COUNT:RF?”
request the CMS to output a measured value
where the same format is used as in the com-
mand table. For the given exampile, thisis:

"COUNT:RF 20 000 0007,

when always the basic unit applies {Hz in this
case),

Commands with a "7" and subsequent data give
a specific setting value to the CMS and request
the CMS to output the measured value. In the
case of a search routine, this would be:

S_N:RXTEST?20D8

840.0009.52

2.10.4.1 Commands Received by the
CMS in Listener Mode
(Controller to Device
Messages)

Input buffer:

All commands received are buffered in a memory
of max. 256 bytes; it is also possible to process
command lines which are longer. In this case, the
part of the command line which was first re-
ceived is already processed in the device.

Command syntax:

Fig. 2.10-2 shows the syntax of a command line
{program message). Every command line must
end with a terminator.

Terminators:

8 Newline (ASCll code 10 decimal)

® End (EOt line active} together with the last
useful character of the command [ine or the
new line character.

Since the carriage return character (ASCll code 13
decimal) is permissibie as a filler without effect
before the terminator, the combination of
carriage return + new line is permissible.

All IEC-bus controllers from Rohde & Schwarz
send terminators accepted by the device as stan-
dard. A command line may require more than
one line on the controller screen since it is only
limited by the terminator. The terminator is
automatically added to the end of command text
with most 1EC-bus controliers.

Separators:

A command line may contain several commands
{program message units) separated by semi-
colons (;).
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Command structure:
A command may consist of the following parts:

8 Only aheader
Example: *RST

® Header and question mark

(Query}
Example: POWER:RF?

This combination requests the CMS to transfer
the desired data to an output buffer in order to
transfer them via the IEC bus as soon as it is
addressed as a Talker (see Section 2.10.4.2).

¢ Header and number

Examples: FREQUENCY:RF.TXTEST 20E6
FREQUENCY :RF: TXTEST 20 MHz

To remain in accordance with the IEEE 488.2
standard, the header and number(s) must be
separated by at least one space (ASCH code 32
decimal). In the case of device-specific
commands, the number can be supplemented by
aunit,

® Header and string
Example: FREQUENCY AF:11T ON

The headers and their meanings are explained in
Sections 2.10.4.3 and 2.10.4.4.

Lower case/upper case letters:

Lower case letters are permissible and are equi-
valent to the corresponding upper case letters.
Thus units can be used in the usual form (e.g.:
dBm) instead of the notation using upper case
letters which is also permissible {e.g. DBM).

Spaces:

Additionai spaces may be inserted at the follow-

ing points:

o before a header;

& between header and number;

8 before and after commas {,} and semicolons
()

® before the terminator.

Decimal numbers;

The following notations are permissible for
decimal numbers:

®  With and without sign
e.qgb5 +5 -5
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e With and without decimal point, any position
of decimal pointis permissible.
e.g. 1.234, -100.5, .327

@ With or without exponent to base 10, "E” or
"e" is used as the exponent character.

e.qg..451, 451E-3, +4.51e-2

@ The exponent is permissible with or without a
sign, also a space is permissible instead of the
sign.

e.g 1.5E+3,

1.5€-3, 1.5E3

& Leading zeros are permissible in the mantissa
and exponent.
e.q. +0001.5 -01.5E-03

& The length of the number, inciuding the ex-
ponent, may be up to 30 characters. The
number of digits for the mantissa and expo-
nent is only limited by this condition. Digits
which exceed the resolution of the device are
rounded up or down; they are always ¢onsi-
dered for the order of magnitude {power of
ten).

e. g. 150000000, 0.00000032

If two numeric entries are permissible with one
command, they are separated by comma, e.q.
DISPLAY: MENU 2,0

Note: Specification of the exponent alone
(e.g.: E-3} is not permissible, 1E-3 is
correct).

Hexadecimal and binary numbers:

Hexadecimal numbers and binary numbers are
permissible only without exponent and unit, the
foliowing notations are permissible:

Hexadecimal number
e.g. #H12ffab, #h12FFAB, #HFf19a

Binary number
e.g. #b101011, #B11001

String entries:

The following notations are permissibie for string
entries:

e.g. CODE '01234567890abcdef’
CODE '0123456789abCDEF'
CODE "01234567890abcdef”
CODE "0123456789ADbcdEF”
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Command line

(Y ] ASCHE Vo]
characten
e (") | ASCH .
character
(H) o Hexadec. -
number
b (#)
{B) -d Binary 3>
number
V‘i l Numeric o

IN(SP} vatue (dec.) ‘ Unit T

oY *{sm] Header

! (SP) ! Termnator
L4

(7 ]

Numeric value {decimal)

(Digit) 47 () Y gy 1

{(+)

(Digit)

oy
ed

[
[_(_}JA\

(e}

Fom ] i
(Digit)

} Mantissa ] Exponent

SP:  Any character with ASCH code 0to 9 and 11 to 32 decimal, especially space.

Fig. 2.10-2 Syntax diagram of a command line
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2.10.4.2
Messages)

The CMS sends messages via the IECbusif it

®  has been requested to provide data in its
output buffer by one or more query
messages with a question mark within one
command line,

® indicates by setting bit 4 (message available)
in the status byte that the requested data
are now present in the output buffer (see
also Section 2.10.5), and

® has been addressed as a talker

Note that the command line with the data
request must be transmitted directly before the
tatker is addressed. !f another command line is
present in between, the output buffer is cleared.

The maximum length of the output buffer is 256
bytes.

A query message is formed by adding a question
mark “?" onto the header of Tabie 2.10-8, e.g.
“COUNT: RF?".

tf the CMS is addressed as a Talker directly after
the query message, the bus handshake is disabled
until the requested data are available. This
simple synchronization procedure is certainly
meaningful with the CMS if the execution of a
query message can take place independent of
the execution and termination of a test run.

The syntax of the messages sent by the CMS is
shown in Fig. 2.10-3. The syntax is similar to that
for commands received by the CMS.

A new line (ASCl! code 10 decimai) together with
end {line EQl active) is used as terminator.

840.0009.52

Messages Sent by the CMS in Talker Mode (Device to Controller

The transmission of "header and numbers”
makes it possible that the messages sent by the
CMS can again be returned to the CMS in the
same form, without any amendments as setting
commands. Thus a setting made on the keyboard
can be read, stored in the controller and
repeated later via the IEC bus.

@ |f the CMS receives several query messages, it
aiso returns several messages within one line
separated by semicolons (;).

® Several numbers can be sent as a reply to
certain query messages, they are separated
by commas (,}.

# Header and numbers are always separated by
spaces.

® Headers only consist of upper-case Ietters and
the characters ":", " "and "*".

® The syntax of the numbers is described in Fig.
2.10-3. The exact form of the numbers of
each message is described in Tables 2.10-7
and 2.10-8.

® Messages sent by the CMS do not contain
units. in the case of physical variables, the
numbers are referred to the basic unit of the
units specified in Table 2.10-8 (V, A, W, OHM,
S, Hz, RAD, PCT, DB).
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Special Cases in the Talker Mode

in the Talker mode one result is usually output. There are however the following exceptions, where

several values separated by commas are output:

® Demodulation: DEMODULATION?

Two resuits are output. However, the second resuit makes only sense with peak weighting of the
demodulated signal. Otherwise a zero is output as second result.

® Search Routines

In the case of ali search routines two results in accordance with the following table are output.

Search Routine

tst Result

2nd Result

Bandwidth
Measurement

Squelch

Quieting

Sinad/Dist/SN

Actual value of bandwidth

Act. value of Switch Off RF

Actual value of Quiet
Actual value of Sinad/SN

Nominal value of Demod

Actual value of deita
freguency

Actual value of Squelich
Hysteresis

Actual value of RF Level
Actual value of RF Level

Actual value of AF Levell

Modulation Sensitivity

¢ Read out contents of decoded telegram: DECODE:NUMBER?

The contents of the decoded telegram can be output using DECODE:NUMBER? 0 to 40. The
number specifies which entry in the measurement buffer is to be cutput. Each entry in the buffer
consists of three values:

1st  Time inseconds
2nd  FrequencyinHz
3rg  Deviation in percent from the nominal value
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Output message line

{)

()

{"y < ASClistring + ()
r [

Number Term:inator

\
O Header {5P)

ASCl text

Number

F—*""—i |'-{+) -I F_] P—-—-'] . {(+} N
| {SP) l L o T (Digit) - {} = (Digit) y | (£) " {Digit)

Lonith }

ll Mantissa f Exponent _—{

SP: Space (ASClH code 32 decimal)
ASClitext: Replyto command *IDN? (see table 2.10-7)

Fig. 2.10-3 Syntax diagram of messages sent by the CMS

2.104.3 Device-independent Commands (Common Commands)

These commands are listed in Tables 2.10-6 and € Commands for device-internal sequences (re-
2.10-7 and can be split up into the following set, calibrate) and for synchronizing sequen-
groups: Ces.

e Commands which refer to the Service Re- These are taken from the IEEE 488.2 standard,
quest function with the associated status and  which ensures that these commands have the

mask registers same effect in different devices.

& Commands for device identification

s Commands which refer to the Paraliel Poll The headers of these commands consist of a star
function {*) foliowed by three letters.
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Table 2.10-6 Device-independent commands (common commands) received by the CMS

Command | Number, range Meaning
*RST - Reset
Acts on the instrument setting like the RESET key.
This command does not change the status of the IEC-bus
interface, the set IEC-bus address, the mask register of the Service
Request function and the output buffer.
A current Service Request is only reset if it has not been produced
by a message in the output buffer.
*PSC 0to 65535 Power On Status Clear (reset on power-up)
If >0: with power-up, the Service Request Enable mask register
(SRE) and the Event Status Enable mask register (ESE) are
cleared in addition.
if0: the above-mentioned registers retain their contents when
the device is switched on and off. This enables a Service
Request when the device is switched on.
*OPC - Operation Complete (ready signal)
Sets bit 0 {Operation Complete) in the ESR, if all previous
commands have been processed (see Section 2.10.7).
s - Clear Status
&  Sets the status reqgisters {ESR and 57B) to zero. The mask
registers of the Service Request function (ESE and SRE) are
not changed.
®  (Clears the output buffer.
A present Service Request is cleared (see Section 2.10.5).
*ESE 0to 255 Event Status Enable
The ESE mask reqister is set to the specified value which is
interpreted as a decimal number (see Section 2.10.5).
*SRe 0to 255 Service Request Enable
The SRE mask register is set to the specified value which is
interpreted as a decimal number (see Section 2.10.5).

840.0009.52
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Number, range

Command Meaning
*PRE 010 255 Parallel Poll Enable
The Parailel Poll Enable mask register is set to the specified value
which is interpreted as a decimal number (see Section 2.10.5).
*Wai --- Wait To Continue

Only process the subsequent commands when all previous
commands have been completely executed (see Section 2.10.7).

Table 2.10-7 Device-independent commands sent by the CMS

Output message
Command Data value Meaning
Ne. of digits Range
*1DN? 23 aiphanume- |1dentification Query
ri¢

The following identification text is sent via the
IEC/EEE bus as a reply to the IDN? command.
Example:
Rohde&Schwarz, CMS,0,X. XX
Rohde&Schwarz = manufacturer
CMS = model
0 = reserved for seriai number, (not used with (MS)
XXX = firmware version (e.g. V1.00)

*PSc? 1 Oor1 Power On Status Ciear Query
To read the status of the Power On Clear Flags, see
*pPSCin Table 2.10-6

*OpC? 1 1 Operation Complete Query (ready message)
The message “*OPC 1" is entered into the output
buffer and bit 4 {message available) set in the status
byte if all previous commands have been completely
executed. Bit 0 (operation complete) is also set in the
ESR (see Section 2.10.7}.

*ESR? tto3 0 to 255 Event Status Register Query
The contents of the ESR are output in decimal form
and the register then set to zero.
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Output message
Command Data value Meaning
No. of digits Range

*ESE? 1t03 0to 255 Event Status Enable Guery
The contents of the ESE mask register are output
in decimal form. '

“STa? 1t03 0to 255 Status Byte Query
The contents of the status byte are output in
decimal form.

*SRe? 1103 0to 255 Service Request Enable Query
The contents of the SRE mask register are output
in decimal form.

*TST? 1 0to 255 Self-Test Query
The output value "0 indicates the duly comple-]
tion of the self-test.

*181? 1 Oor1 For reading the actual instrument status
{see section 2.10.5)

*PRE? 1to3 0to 255 The contents of the Parailel Poll Enable register
are output in decimal form.

*OPT? 2 0to 255 Opticn ldentification Query

{alpha- ) . . _
numeric) | The following text is sent via IEC bus in response to

the OPT? command {see table below)

ROHDE&SCHWARZ, CMS, X, X, X, X, X, X, X, X, X, X, X,X,X

840.0009.52

l E FFSK modem
Autorun control
AF amplifier
V/l measurement
Relay/TTL expansion
DTMF/printer
Ext. filter
C-message filter
CCITT filter
OCX0o

CRsignalling

Adj. channel power filter

x=1: option fitted
x = {: option not fitted

Duplex synthesizer
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2.10.4.4 Device-specific Commands

All CMS functions which can be set using the key-
board can also be controlled via the IEC bus. The
effect of the setting commands is the same as the
corresponding entry via the keyboard.

According to the output in the display, the values
of all setting parameters can also be read out via
the IEC bus, especially the marker frequency and
marker level values.

Table 2.10-8 shows the setting commands and
the data request commands with the associated
messages sent by the CMS.

The headers are the same as the key designations
or similar to them. This results in easy-to-read
{self-documenting) programs.

The headers can be abbreviated by omitting any
characters at the end. The shortest possibie
notation is shown in Table 2.10-8 in hold print.

Many headers consist of several parts separated
by colons (:). The abbreviations can be used in
each part of the header (e.g. FR:R:TX instead of
FREQUENCY:RF:TXTEST).

Certain headers contain the underline character
(ASCH code 95 decimal) to facilitate reading.

All setting commands which must be assigned
values are listed in Table 2.10-8 in the column
"Data”. Certain commands may also have a cha-
racter string as the data, e.g. FREQUENCY:RF:
TXTEST ON.

A unit can be added directly to the numbers in
the setting commands. The permissible units are
listed in Table 2.10-8. They may also be
abbreviated and written with lower-case or
upper-case letters. If no unit is used, the
respective default unit applies (V, A, OHM, §, HZ,
RAD, PCT, DB).
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Table 2.10-8 Device-specific setting commands

IEC-bus commands for common device functions

Command Data Units Meaning
XCVARIATION no. ON OFF . Step size of set values
X:REFeRenNCE no. ON OFr - Measured or set value

becomes reference
X:TOLERANCE:UPPER no. ON OFr _ Output of tolerance markers
X:TOLERANCE :LOWER in the analog dispiay
X:RANGE no. ON OFF £ull-seate value of analog dis-
- play
RESET — — Reset to original state
PRESET - - Reset to a defined state
STORE:STATE number (1-3} - Storing of device state
STORE:FREQUENCY number (10-29) - Storing of RF frequency
RECALL:STATE number {1-3) Recall of device state
RECALL FREQUENCY aumber {10-29) Recall of RF frequency
HARDCOPY - - Hardcopy of screen contents
DISPLaY:MENU number number o Direct selection of a meny. The
tirst number selects the main
meny, the second number the
associated submenu (see table
belowy).
HEADER ON OFF —_ The output of the 1EC bus
header is switched on ar off.
Main menu Submenu
index Name Index Name index Name
i Selection menu 4} no submenu 20 RX-CODE 1
1 TX-Testmenu 1 TX-SET-RF 21 RX-CODE 2
2 RX-Test menu 2 TX-POWER 22 RX-FILTER §
3 Duplex-Test 3 TX-COUNT 23 RX-FILTER 2
4 TONES menu 4 ACP1 (ACP) 24 RX-SINAD
5 TONES AF1/AF2 6 DEMOD 25 RX-S/N
B SPECTRUM menu 7 TX-AF-COUNT 26 RX-MOD 1
7 CONFIG menu 8 DECODEN 28 CONFIG search routine
13 SELFCHECK menu 9 DECOBE2 30 CONFIG Control
14 CR-SEL menu 10 TX-FILTER 1 (13 VORALS/SCOPE
15 CRmam menu 11 TX-FILTER 2
16 Maodem menuy 12 DISTORTION
17 VOR 13 TX-S/N
18 1LS-LOC 14 TX-LEVEL
19 1L5-GS 15 TX-SCOPE
20 Marker Beacon 17 RX-RF-LEVEL
21 R232 18 RX-AF-LEVEL
22 R232 Config. 19 RX-AF-COUNT
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IEC-bus commands for TX and RX test

Command Data Units Function
FREQUENCY:RF:TXTEST number Muz KHz Hz RF frequency input in TX-Test
FREQUENCY :RF: TXTESTIVARIATION number ON OFF Mrz KHz H2
FREQUENCY:RF: TXTEST:REFERENCE number ON OFr Muz Kz Hz
FREQUENCY:RFIRXTEST MHz KHz Hz RF frequency input in RX-Test
FREQUENCY:RFIRXTESTIVARIATION number ON OFf Mrz Kuz Hz
FREQUENCY:RF:RXTEST:REFERENCE number ON OFs MHz KHzZ HZ
FREQUENCY:RF:TRANSFER ON OFr Channel numbering
FRzGuUENCY:RE-DUPLEXSPACE number MHz KHz HZ
FREQUENCY:RF:REFCHANNEL nrumber
FREQUENCY:RF:CHANNELSPACE rumber MHZz KHZ HZ
FREQUENCY:RF: NUMBERING ON OF¢
FREQUENCY:AF:IYT number ON OFr Mz KHz Hz AF frequency of modulation
generator 1

FREQUENCY AFIIT:VARIATION number ON OFF Muz Knz Hz

FREQUENCY AF:I1:REFERENCE number ON OFF MHz Krz Hz

FREQUENCY:AF;I2 number ON OFF Mz K1z Hz AF frequency of modutation
generator 2

FREQUENCYAFIH2:VARIATION number ON OFF MHz Krz Hz

FREQUENCY:AF:#2: REFERENCE number ON OFF MHz Knz HZ

COUNT:RF number Muz Knz Hz Counting of RF frequency

COUNT:RF:REFERENCE number ON OFf MHz KHz Hz

COUNnT:RF: TOLERANCE:UPPER rnumber ON OFf Mz Knz Hz

COUNT:RF: TOLERANCE :LOWER rumber ON OFF MHz KHz Hz

COUNT:RF;PRESET number ON OFF MHz KHz Hz Presetting RF frequency for
counting

COUNT:RFIDIRECTCOUNT number ON OFF MHz Kn2 Hz Direct coarse RF counting

COUNT R TRANSFER - - Transfer of counted frequency
as working frequency

COUNT:AFITXTEST number Mrz KHz Hz Counting of AF freguency in
TX-Test

COUNT:AF: TXTEST:REFERENCE number ON OFf Muz KHz Hz

COUNTAETXTEST:SOURCE DeMOD BEAT - Sefection of Demod or Beat

COUNTAF:TXTEST: TOLERANCE : LOWER ON OFr Muz Krz Hz

COUNT:AF:TXTEST TOLERANCE : L PPER ON OFF Muz K+z Hz

COUNT:AF:TXTEST:PERIOD PzrIOD GATE - Operating mode of AF
counter
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Command Data Units Function
COUNT AR RXTEST Mz KHz Hz Counting the AF frequency of
the AF voltmeter
COUNT: AF:RXTEST:REFERENCE number OGN OFF MHzZ KHZ HZ
COUNT: AR RXTEST: TOLERANCE : LOWER ON OFF Muz KHz Hz
COUNT:As:RXTEST:TOLERANCE : LJPPER ON OFr Muz KHz Hz
COUNT:AF:RXTESTIPERIOD PERIOD GATE Operating mode of the AF
counter
POw:eR:RF W Dam Pawer measurement
POwzR:RF:TOLERANCE : LUPPER number ON QFF W Dam
POwWeR:RE:TOLERANCE (LOWER number ON OFF W Dam
POwszRr:RF:REFERENCE number ON OFF W Dsm
POweR:RrF:RANGE number ON OFr W Dsam
POWER:Rr:PEP ON OFr
DEMODULATION number PcTt Mz KHz Hz RAD | Selection of demodulation
type
DEMODULATION: TOLERANCE : UPPER number ON OFF | PCTMHZ KHZ HZ RAD | DEMOD measurement and
search routine
DEMoDULATION:TOLERANCE:LOWER | number ON OFF | PCTMHzK+zZ Hz RaD .
DEMoDuLLATION:: RANGE number ON OFF | PCTMuz Kz HZ RaD
DEMODULATION:REFERENCE number ON OFF | PCTMHZKHZ HZ RaD
DEMoDuLATION:DEEMPHASIS NORMAL SEL..750 Deem phasis: no deemphasis
or 750 us
DEMODULATION:WEIGHTING AuTo PKRMS - Weighting: peak, RMS
RMS __SQRT2 RMS- V2, average of pos.
PK2 and negative peak
DEMODULATION: AVERAGING SEL .1 SEL .2 - Averaging
SEL .3 SEL..4
DEMOoDULATION:CONTROL SqutlcH ON - Demodulation: Squelch on,
OFr off
PEAKHOLD Pt MiHz KHZ HZ RaD | Selection of demodulation
mode and retaining max.
PEAKHOLD: TOLERANCE:UPPER number ON OFF | PcT Mz KHz HZ Ran | value
PEAKHOLD:TOLERANCE : LOWER number ON OFF | PCTMHZ KHZHZRAD
PEAxHOLD:REFERENCE number ON OFF | PCTMHZKrZ HZ RAD
PEAKHOLD:RANGE number ON OFF | PcT Muz KHZ HZ RaD
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ACP:ADIACENT . CHANNEL

PLUS .2
PLUS .1
MINUS -1
MINUS 2

Command Data Units Function
ACP:FILTER ON OFr - Filter selection when choosing
SEL _ 16KHZ any channel spacing
SEL .. 14KHZ
SEL .8 sxuz
ACP; CHANNELSPACE SEL .- 25KHZ — selecting specific channe!
SEL .. 20xHZ spacings
SEL _ 12 - 5KHZ
SEL . 10«Hz
ACP:TOLERANCE :LOWER number ON OFF Uv Mv V Setting lower tolerance
DBUv W markers for adjacent channe!
DBM Ds measuremant
ACE: TOLERANCE | UPPER rnumber ON OFf vy Mv V Setting upper talerance
DBUv W markers for adjacent channel
DBM Ds measurement
ACP:RANGE number ON OFf Uv Mv V Selecting measurement range
DBUy W
DBM D8
ACP:FREECHANNEL
rumber ON OFF Mz Kiz Hz Selecting any channel spacing

Selectian of channe! for the
firstisecond and upper/lower
adjacent channel
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Command Data Units Function
DECooE - — Decoding of sejective cali
DECoDz:STANDARD number Selection of standard (see
Section 2.4 4)
DECODE:DIGITREPEAT ON OFr Digit repeat
DECODE:BANDWIDTH number Pcr Evaluation bandwidth
DECODE:PAUSE number S Ms Us Tolerable pause
DECoDE:SOURCE DenoD - Selection of source
AFVOLT
DECODE:NUMBER number Tene number
COD: string — Transmitting of selective cait
CODE:STANDARD number - Selection of standard (see
Section 2.4.4)
CODe:MSGRePEAT number - Number of telegrams to be
transmitted
CODE:REPrATTONE ON OFr . Tone repetition
CODE:AcKTEST ON OFF RF._OFF Acknowledgement test
CODe:FR.TUNE number pcT Frequency deviation
CODe:SPeciaL NUMBER number - selection of extra tone
COD::SPECIALILENGTH number S Ms Us Length of extra tone
CODE: OTHERILENGTH number S Ms Us Duration of other tones
CODE:BIGITPAUSE number S Ms Us Time elapsing between the
tones
CODe:MSGPauUsE number S Ms Us Time elapsing between the
telegrams
COD::RESET — - Resetting the original
Drameters
FILTER: TXTEST ON OFF - Switching on/off the selected
filters in TX-Test
FILTER:TXTEST:HP ON OFr High pass filter in TX-Test
FILTER:TXTESTILP ON OFrF - Low pass filter in TX-Test
FILTER: TXTEST:PSOPHOMETRIC ON OFr - Psaphometric tilter in TX-Test
FILTER: TXTEST:NOTCH number ON OFr Mz Krz HZ Notch filter in TX-Test
FILTER: TXTEST:RESONANCE rtumber ON OFF Muz Kez H2 Resonance filter in TX-Test

FILTER: TXTEST:EXTERNAL

FILTER:TXTESTIF

ON OFr
WIDE NARROW

External filter in TX-Test

iF filter
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Command Data Units Function

FlLTeR:RXTEST ON OFr -— Switching on/off the selected
filtersin RX-Test

FILTER:RXTEST:HP ON OFF - High pass filter in RX-Test
FILTeR:RXTEST:LP ON OFr - Low pass filter in RX-Test
FILTER:RXTEST: PSOPHOMETRIC OMN OFF Psaphiometric filter in RX-Test
FILTER:RXTEST:NOTCH number ON OQFr MHz KHz Hz Notch filter in RX-Test
FILTER:RXTEST:RESONANCE number ON OFr MiHz KHz Mz Resonance filter in RX-Test

FILTERRXTESTIEXTERNAL ON CFf won Externat filterin RX-Test
ATTENUATION:IF ON OFr AuTO Attenuation of iF control
BISTORTION:TXTEST number Pctr MiHz KHz HZz DB | Distortion measurement of

demodulated signal

TTOLERANCE: UPPER number ON OF¢ PcrMHzKrzHz DB

:TOLERANCELOWER | number ON OFF PcTMHzKHZHZ DB

:RANGE number ON OFF PCcTMHZKHZHZ DS
DISTORTION: TXTEST:AFCOUPLED ON OFr —

-- The frequency of the modu-
iation generator is identical
with the distortion measure-

DISTORTION:TXTEST: AVERAGING ment frequency.
SEL__1SEL_2 Averaging
SEL __3 SEL -4
DISTORTION I RXTEST number PCTMHZKHZ Hz D8 | Distortion measurement of
the signal applied to the AF
:TOLERANCE:UPPER number ON OFF PcTMHZKHZ Hz D8 | voltmeter
:Yorerance:LoweR | number ON OFf PcTMHzKHZHz DB
:RANGE number ON OFF PCcTMuHzZKnzHzZ DS
SINAD:RxTEST number PCTMHZKHZ HZ DB | SINAD measurement of the
signal applied to the AF
voitmeter
SINAD :RxXTeEST:TOLERANCE:UPPER number ON OFF PCTMrzKHZ HZ DB | SINAD search routine
SINAD:RXTEST: TOLERANCE :LOWER number ON OFf PcTMrzKAHZHzZ DS
SINAD:RXTEST:RANGE number ON OFF PcTMHZKHZHZ DB
SINAD__DISTORTION:AFCOUPLED ON OFrF - The frequency of the modula-
tion generator is identical
with the measurement
frequency.
SINAD_.DISTORTION AVERAGING SEL..1SEL_.2 - Averaging
SEL..3 SEL..4
SINAD_DISTORTION ! WINDOW number PcTDe Windaw of SINAD search

routine
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Command Data Units Function

SNCTXTEST number Pcr Do S/N measurement of
demodulated signal

S NI TXTESTITOLERANCE : UUPPER number ON OFF PcT De

S TXTEST: TOLERANCE:LOWER number QN OFF PcT DB

S.N:TXTEST:RANGE number ON OFF PcT D

SN:TXTESTIQENZ USen UNuseD — 2nd modulation gererator is
also used for S/N measure-
ment

SN TXTEST:AVERAGING SEL...15EL..2 — Averaging

SEL.-3 SEL .4

S—NIRXTEST number ON OFf PcT D3 SN measurement of the
signal applied to the AF
voltmeter

SNIRXTEST:TOLERANCE: UPPER number ON OFf PcT D8 SN search routine

SN:RXTEST: TOLERANCE : LOWER number ON OFF PcT D8

S..N:RXTEST:RANGE number ON OF¢ PcT Dg

S-NIRXTEST:EXTERNAL LUSep UNuseD - External modulation is also
used

S__N:RXTEST:AVERAGING SEL.-1SEL__2 Averaging

SEL -3 SEL..4

S NIRXTEST:GEN2 JSED UNuseD - 2nd modulation generator s
also used

S—NIRXTEST:WINDOW number PcT D3 Window of $INAD search
roytine

INPUT; ONE number DB selection of input and
external attenuation

InPuUT:TWO number Ds selection of input and
external attenuation

MODE: Txrx:LOCK ON QFF LOCK function

LEveL:RF number ON QFF Mv Uv DBUV DBM | Level setting of RF synthesizer

LEvEL:RF:VARIATION number ON OFf V My Uv Ds

LEVEL:RF:REFERENCE number QN OFr Mv Uv DBUvV DBM

LEVEL:RFIFINE number ON OFr My Uv DBUY DBM | Leve! setting via fine level
variation

LEVEL:RF:BANDWIDTH . - Bandwidth measurement

LEVEL:RFISQUELCH - — Squelch routine

LEvEL:RFIQUIETING number De Quieting measurement

LEveL:RF RXTEST:LEVEL Po EMF - Level output
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Command Data Units Function
LEveL:AfIN number ON OFr Mv Uv DBUV DBM | tevelsetting of first moduia-
tion generator
LEveL:AFiT:VARIATION number ON OFF V Mv Uv Ds
LEVEL:AF T REFERENCE number ON OFF Mv Uv DBUv DBM
LEVEL:AFIZ number ON QFF Mv Uv DBUv DBM | Leveisetting of second
modulation generator
LEVEL:AFI2:VARIATION number QN OFF vV Mv Uv Ds
LEvEL:AFI2:REFERENCE rumber ON OFF Mv Uv DBUv DBM
LEVEL:AF:RXTEST number Mv Uv W DBUvV Level setting of AF voltmeter
DBM
:ToLERANCE:UPPER number ON OFf Mv Uv W DBUYV
DBM
:TOLERANCE: LOWER number ON OF¢ My Uv W DBUvY
DBM
'REFERENCE number ON OFF Mv Uv W DBUY
DBM
:RANGE number ON OFF Mv Uv W DBUv
DBM
LEVEL:AF:RXTEST:WEIGHTING PLUS_PK - Weighting the AF voltmeter:
Minus...Pk RMS pos. peak, neg peak. RMS,
RMS..SQRT2 RMS - V2, average of pos.
and neg. peak
LEVEL:AF:RXTEST:AVERAGING SEL 1 SEL__2 Averaging
SEL..3 SEL__4
LEVEL:AFRXTEST:COUPLING ACDC3Hz Cut-off frequency of the AF
DCWiDE voltmeter
LEveL: AF:RXTEST:ATTENUATION AuTo ON OFr Internai attenuator
MODULaTiION: AR number ON OFF | PCT MHZ KHZ HZ RAD | Modutation of the RF signat
generator with the first
mogulation generator
MODUATION:AF T VARIATION number ON OFs | PCT MHz KHz Hz RaD
MODULATION: AF:1T:REFERENCE number ON OFF | PCTMHZ KHZHZ RAD
MODULATION:AF:IZ number ON OFf | PCTMHZ KHz HZ RAD | Modulation of the RF signal
: generator with the second
modulation generator
MODULATION: AR T2 VARIATION number ON OFF | Pcr Mrz KHz HZRaAD
MODULATION: AF:12:REFERENCE number ON OF: | PCTMHzZKHZHZRAD
MODULATION:EXTERNAL number ON OFf PCT MHZ KHZ HZ External modulation of the RF
signal generator
VARIATION number ON OF¢ PcTMHz KHZ HZ
:REFERENCE number ON OFF Pcr Muz Krz Hz
:CALIBRATION Modulation: ext. calibration
WVOLTAGE number vV Mv Uv Input of external modulation

voltage
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Command Data Units Function

MODULATION: OFF -

DC:VoLTAGE number Mv V DC voltage measurement
D VOoLTAGE:REFERENCE number ON OFF Mv V Ds

DC:VOLTAGE:RANGE number ON OFF Mv V Ds

DC:VoLTaGe: TOLERANCE :UPPER number ON OFF Mv V Ds

DC:VOLTAGE: TOLERANCE :LOWER number ON OFF My V Ds

DC:CurRENT number Ma A DC current measurement
DC:CURRENTREFERENCE number ON OFF Ma A Ds

DC:CurreNT:RANGE number ON OF¢ Ma A Ds

DC:CUrRRENT: TOLERANCE :UPPER number ON OFr Ma A D8

DC:CUrRENT: TOLERANCE :LOWER number ON OFf Ma A Ds

1EC-bus-command for the SCOPE mode

Command Data Units Function
SCOPz:CONTINGE ON OF - ON: Activation of the scope
OFF: FREEZE mode
SCOpPE:CONTINUE:AUTO —
. Automatic selection of source
SCOPe:CONTINUE:SQURCE MODEXT
DEMOD_BEAT Defined setection of source
AF
SCOPE: CONTINUE:DISTORTION Selection of source: notch
filter, resonance filter
SCOPE:BESTRANGE ON OFr - Selection of best measuring
range
SCOPE:AMPLITUDE number Amplitude setting
SCOre:TIME number - Time setting
SCOPEIYPOSITION number - Y position
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IEC-bus commands for selective call generation

Command Data Units Function

TONES:STANDARD number — Calling of standard (see
Section 2.8)

TONES.RESET number — Resetting of original
parameters

TONES:SPECIAL:NUMBER number - Selection of extra tone

TONES:SPECIAL:LENGTH number S Ms Us Duration of extra tone

ToNES:OTHER:LENGTH number S Ms Us Duration of other tones

Tones:DIGITPAUSE number S Ms Us Time elapsing between the
tones

TONES: COUPLING:STANDARDS COUPLED Coupling of standards

INDEPENDENT

Tongs: DECODE:TIME number S Ms Us Decoding time

TONES:SELECT:FREQUENCY: ONE - - Selection of tones for
generator 1

Tones:SELECT:FREQUENCY:TwWO Selection of tones for
generator 2

Tones: TONEQ number MHzZ KHzZ Hz Assignment of tones to

Tones; TONE1 number MHZ Kuz Kz fraquencies

Tones: TONE2 number Muz KHz H2

Tones: TONE3 number MHZ KHZ HZ

Tones: TONE4 number Muz Kz Hz

ToNES: TONES number Muz KHz Hz

TonEes: TONEG number Muz KHz Hz

Tones: TONE?Z number Mrz KHZ Hz

Tones: TONES number MHz KHz Hz

TONES: TONED number MHz KHZ Hz

TonNES: TONEA number MHz KHZ Hz

Tones: TONEB number Mz KHz Hz

Tones: TONEC number M=z KHZ Hz

ToNES:TONED number M=z KHz HZ

TonNES: TONEE number MHz KHz Hz

TonNeS: TONEF number MHz KHZ HZ

TonES:AF:110 number MHz Kz Hz Assignment of tones ta

ToNES:AF:11 number Muz KHZ H2 frequencies for standard 0

Tones:AF:112 number Mrz KHz Hz {variation series for modula-

TONES:AF:I13 number Mnz Kz HZz tion generators 1 and 2)

TongS:AF:114 number MHZ Krz HZ

TonES:AF:I15 number MHzZ K2 Hz

TONES:AF:116 number MHz K1z HZ

TonES:AFIYT number MHz Kxz HZ

ToneS:AF: 120 number Mz KHz M2z

Tones:AF:121 number MHz Koz HZ

ToneS:AF:122 number Mz KHz Hz

Townes:AF:123 number MHz KHz Hz

ToneS:AF:124 number MHz KHz Hz

ToNESIAF:I25 number Muz KHz H2z

TONES:AF:126 number Mrz KKz Hz

TONES:AfF:2T7 number Miz KHz HZ
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IEC-bus commands for configuration

Command Data Units Function
CON:IGURATION: AF: TRANSFORMER SEL_B00_OHM | NORMAL
CONFIGURATION:R__REFERENCE number OHm rReference resistance of AF

voltmeter
CONFIGURATION:KEYBEEP ON OFr Acoustic key acknowledgement
CONFIGURATION :WARNING ON OFF - Warning in case of erroneous
operation
CONFAIGURATION:CLOCKIEXTERNAL ON OFF — Switching to ext. reference
CONFIGURATION:PRINTER: TYPE Necpe, 7 EPSON Printer type
PoN Cm-z22
CONRIGURATION:SCREEN: LIGHTING ON OFf Lighting of the CMS is switched
SEL_5_ MmN on/off or switched on for 5/60
SEL_1_-H min
CONFricuraTION:ROUTINE:LiniT; TIMEQUT number S Ms Us Timeout value for search
routines
CONFIGURATION:ROuTINE :LIMIT: DELAY number S Ms Us Wait time for slowing down the
test cycie with squelch measure-
ment
CONFRGURATION:ROUTINE :LMIT: THRESHOLD | number My Uv W DBUY | AFlevel (measurement):
DBM threshold value for sguelch
on/off
CONFIGURATION:ROQUTINE :LinviT: AF LEVEL number My Uv W DBUvV | Upper AF level imit for search
DBM routines
CONFiGUrRaTION:ROuTINE ;LinviT: RE LEVEL number My Uv W DBUY | Upper RF level limit for search
D8M routines
CONAGURATIONROUTINE  LiviT: MIEASURE number S Ms Us Measuring time
CONFGURATION: ROUTINE : LIMIT: ATTACKTIME | number S Ms Us Wait time until meas. start
CONmiGURATIONICONTROLITTL number . Input and/or cutput of the TTL
CONFIGURATION:CONTROL: TTLIVARIATION | number - interfaces
CONFIGURATION:CONTROL: TTLIRELAYS number - Programming of the relays
CONFIGURATION:CONTROL: TTL:RELAYS
:VARIATION |number
CONsGURATION:CONTROL INOUT IN_IN Programming of the YTL inter-
ﬂ\i__OUT face
OUT__IN
ouT_0ur
CONFIGURATION:CONTROL: RX TX ON OFr - Setting most significant relays
via RX - TX switchover
LANGUAGE ENGLISH - Language switchover
SWeDISH
DEUTSCH
ITALIAN
FRENCH
SPanIsH
CONeigURATION:LC 1 HIGH ON OFr . LO frequency
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IEC-bus commands for the SP

SPECTRUMIALITO ATTENUATION

Command Data Units Function
SPECTRUM:ATTENUATION number Ds RF input attenyation
SPECTrUM:REFERENCE:LEVEL number Mv v W DBM | Reference leve!

DBUv
VARIATION number ON OFF | Mv Uv W DBM
DBUv
SPECTRUM:STOP number Muz Kz Hz Stop frequency
SPECTRUM:SPAN number MHz KHz Hz Frequency span
SPECTRUM:ISTART Aumber M=z Kz HZ Start frequency
SPECTruM: CENTER number MHz K1z HZ Center frequency
SPECTRUM:FILTER SEL _150 H: Resolution filter
SEL 6 KH:z
SEL .16 KHz
SEL 50 KHz

Automatic RF input attenuation

{EC-bus commands for the sel

Command Data Units Function
SERVICE:BATTERY ON OFF Battery voltage measurement
CALIBrRATION:POWER . - Calibration of power meter
CALlsraTion:PEAK Calibration of peak meter
CALIBRATION:CYCLIC ON Of¢ Cyclic catibration
CALIBRATION:DISTORTION Distorticn calibration
CALIBRATION:DETECTOR: RS Calibration of RMS detector
CALIBRATION:MODULATION: FILTER - - Calibration of AF synthesizer

filters
CALIBRATION:MODULATION: - Calibration of offset and
GENERATOR amgplitude of the AF synthesizerd
CALIBRATION:SYNTHESIZER - = Calibration of synthesizer
deviation
SERVICE:BATTERY - v Battery voltage
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2.10.5 Service Request and Status Registers

The foliowing Fig. shows the status registers and the effective links between them. To remain in
accordance with the IEEE 488.2 standard, the Status Byte (ST8) and its associated mask register
(SRE}, which are also present with older devices, have been supplemented by the Event Status
Register (ESR) and its Event Status Enable Mask Register (ESE).

Power On

User Request
Command Error
Execution Error
Device-dependent Error
Query Error

Request Control
l l—— Operation Compilete

Bit number 7 6 5 4 3 2 1 0 Ever"at Status
Register
Significance | 128 | 64 32 16 8 4 2 i *ESR?

b | i R

AND AND AND AND AND AND AND AND

[ N N [ R I

Bit number 7 6 5 4 3

Event Status
1 0 Enable
2 1 *ESE value

T

Significance | 128 | 64 32 16 8

*ESE?
Y \ ¥
- (OR) -~
not empty
Output buffer
RQS l ¥
MSS | ESB | MAV
Bitnumber | 7 6 5 4 3 2 1 o | StatusByte
*STR?
Significance !28 32 16 8 4 2 1

| I b
AND I AND AND AND AND AND AND

i I I

_ Service Request
Bit number 7 r 5 4 3 1 C | Enable

- s *SRE value
Significance | 128 | v | 32 | 16 8 2 1 *SRE?

P

2

4

LTI
Fig. 2.10-4 Status registers

A bitissetto ”1” inthe ESR in the case of certain events (e.g. fault, ready signai), see Table 2-10-10.
These bits remain set until they are cleared by reading the ESR (by the command *ESR?) or by the
following caonditions:

¢ The commands *RST or *CLS
@ Switching on the ACsupply (the power-on bitis, however set in this case).
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Using the ESE mask register, the user can select the bits in the ESR which also set the sum bit ESB {bit 5
in the status byte) via which a service request can be triggered. The sum bit is therefore only set if at
least one bit in the ESR and the corresponding bits in the ESE are set to "1”. The sum bit is
automatically cleared again if the previous condition is no longer fulfilled, e.g. if the bits in the ESR
have been cleared by reading the ESR or if the ESE has been modified.

The ESE mask register is written by the command "*ESE value” ("value” is the contents in decimal
form) and can be read again by the command *ESE?. It is set to "0" when the AC power is switched on
if the power on status clear flag is “1” (*PSC1).The ESE mask register is not changed by other
commands or interface messages (DCL, 5DC). :

The bits listed in Table 2.10-9 are used in the status byte (STB):

Table 2-10-9 Bit allocation of status byte

Bit number Bus line Designation Meaning
4 DIOS MAV Message Available
Indicates that a message, which can be read, is
present in the output buffer. The bit is “0" if
the output buffer is empty.
5 DIO6 ESB Sum bit of the Event Status Register
6 DIO? RQS Request Service

Note that the status register bits are numbered from 0 to 7 in compliance with the standard, but
the bus data lines are designated DIO1 to DIO8.
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Table 2.10-10 Bit allocation of ESR

Bit Meaning
Number
7 Power On
Is set when the instrument is switched on or if the power returns following a failure.
6 User Request
This function is not implemented in the CMS.
5 Command Error
Is set if one of the following faults is detected in the received commands:
& Syntaxerror
¢ lllegal unit
# lllegal header
® A number has been combined with a header where no number is allowed.
4 Execution Error
is set if one of the following errors was detected during execution of the received
commands
® A number is outside the permissible range (for the respective parameter).
8 Areceived command is not compatible with the current device setting.
3 Device-dependent Error
Is set if functional errors occur.
2 Query Error
This bitis set:
e | the controller wishes to read data from the CMS but no query message has
previously been output.
¢ |f the data present in the output buffer of the CMS have not been read out and a
new command was sent to the instrument instead. The output buffer is cleard in
this case.
1 Request Control
This function is not imptemented in the CMS.
0 Operation Complete
This bit is set by the commands *OPC and *OPC? if all previous commands have been
executed.

840.0009.52

2.98 E-7




Using the SRE mask register, the wuser can
determine whether the ESB, and/or MAV bits of
the status byte are set, and whether a Service
Request is sent to the controller by activating the
SRQ line. Since each bit in the SRE mask register is
assigned to the corresponding bit in the status
byte, the following possibilities result (see Table
2.10-11), and the combinations thereof

Tabie 2.10-11 Bit allocation of the SRE

Contents | Setbit
of SRE No.in Effect
{decimal)} SRE

0 -- No Service Reguest

16 4 Service Request if MAV
hit is set {message in
output buffer)

32 5 Service Request if ESB
bit is set (at [east 1 bit
set and not masked in
the ESR)

The Service Request Enable mask register (SRE) is
written by the command “*SRE value” {"value” is
the contents in decimal form) and can be read
again by the command *SRE?. It is set to e
when the AC power is switched on, if the power-
on clear flag is "1"; the Service Request function
of the CMS is thus disabled. The SRE mask register
is not changed by other commands or interface
messages (DCL, SDC).

Several devices can trigger a Service Request si-
multaneously, the open collector drivers gene-
rate an OR function on the SRQ line. The controi-
ler must read the status bytes of the devices in
order to identify the device which has triggered
the Service Request. A set RQS bit (bit /D107) in-
dicates that the device is sending a Service Re-
quest.

840.0009.52

The status byte of the CMS can be read in the
following manner:

e  Bythe command *STB?.

The contents are then output in decimal
form. The status byte is not changed by
reading out, and the Service Request is not
cleared.

e  ByaSerial Poll.

The contents are transferred in binary form
as one byte. The RQS bit is then set to "0”
and the Service Request becomes inactive,
the other bits of the status byte are not
changed.

The status byte is cleared:
@  Bythe command *CLS.

This command ¢lears the ESR and the output
buffer: the ESB and MAV bits in the status
byte are also set to "0". This in turn clears
the RQS bit and the Service Request.

® By reading the ESR (*ESR? command) or set-
ting the ESE mask register to "0” (*ESE com-
mand) and by reading the contents of the
output buffer.
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2.10.6 Resetting of Device Functions

The following table lists the various commands and events which cause individual device
functions to be reset.

Table 2.10-12 Resetting of various device functions

Event Power on DCL, SDC (Device Commands
Clear, Selected ‘
Powaer-on-clear flag Device Clear) *RST *CLS
0 1

Basic device setting - - - Yes -
Set Event Status Register Yes Yes -- Yes Yes
ESR to zero
Set mask registers ESE - Yes - - -
and SRE to zero
Clear output buffer Yes Yes Yes - Yes
Clear Service Request Yes 1) 2) 3) Yes
Reset command pro- Yes Yes Yes - -
cessing and input buffer

1} Yes, but "Service Reguest on power on” is possible.
2) Yes, if only caused by message in output buffer.
3) Yes, if not caused by message in output buffer.
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2.10.7 Command Processing Sequence and Synchronization

The commands received by the CMS are first stored in an input buffer which can accommodate up to
256 characters. Once the terminator has been received, the commands are processed in the sequence
in which they were sent. During this time, the IEC bus can be used for communication with other
devices. Command lines which exceed the capacity of the input buffer are processed in several
sections. The bus is occupied during this time.

OPERATION COMPLETE:

The commands *OPC and *OPC? (operation compiete) are used as feedbacks to inform on the time at
which processing of the received commands was terminated and a measurement {if any} has been
completely performed.

*OPC sets bit 0 in the ESR, and a Service Request can then be triggered if all previous commands have
been executed.

*OPC? additionally provides a message in the output buffer and sets bit 4 (MAV) in the status byte.

WAIT:

The synchronization can be estabiished within a command line by the command “*WA[", e all
subsequent commands are only executed when the previous commands have been completely
executed. This may be favourable in the case of very short measuring times.
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Program example:

A program example of an RF counter measurement is given in the following, where a Service Request
s triggered in the case of error. The type of error generated is specified in detail.

(The command set of the |EC-bus controllers PCA is used; the IEC bus address of the CMS has been
taken as 24}

10 IECTERM 10 : REM input terminator LF
20 ONSRQ1 GOSUB 300
30 IEC OUT 24, "*CLS; *ESE 60; *SRE 32"

40 REM

50 REM for Service Request in case
60 REM of error

70 |IEC OUT 24, "HEADER ON" : REM header output as well
80 REM

90 IEC OUT 24, "DISPLAY: ME 1,0 : REM TX-Test menu

100 REM

110 1EC QUT 24, "COUNT ; RF?” : REM counting of RF

120 1EC IN 24, HFCOUNT$
130 PRINT HFCOUNT$

140 END

300 REM

310 REM SERVICE REQUEST ROUTINE

320 REM

330 IEC SPL 24,5% : REM Serial Poll

340 IF {S% AND 64} =0 THEN GOTO 420 : REM SRQ not from CMS?
350 IEC QUT 24, "*ESR?” : REM Event Status Register
360 IEC IN 24, X% : REM read

370 B=VAL(X$)

380 IF (B AND 032) < >0 THEN PRINT "COMMAND ERROR”

390 IF (B AND 016) < >0 THEN PRINT "EXECUTION ERROR”

400 iF (B AND 008) < >0 THEN PRINT "DEVIVE DEPENDENT ERROR”
410 IF (B AND 004) < >0 THEN PRINT “QUERY ERROR"

420 ON SRQ1 GOSUB 300

430 RETURN

500 REM
510 REM SERVICE REQUEST FROM OTHER DEVICE
520 REM
530 REM....
540 REM....
620 ON SRQ1 GOSUB 300
630 RETURN

2.10.8  ErrorHandling

All errors detected by the CMS in connection with operation via the IECbus are indicated in the ESR by
setting a bit {bit 2, 4 or 5, see Table 2.10-10). Function faults are signalied by setting of bit 3. These bits
remain set until the ESR is read or is cleared by the commands *RST or *CLS. This is in line with the
standard |EEE 488.2 and enables triggering of a Service Request and program-controlled evaluation of
the type of error.
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2.11  Self-Test

G . SE L FCHK CHMS - Local State 8
PEAK , SATT

1 caL -V CHECK 9
RMS CYCL

2 | 10
DIST '

3 cAL 11
POWER

4 CAL 12
MODGEN

5 ADIUST 13
MODGEN

6 FILTER 14
SYNTH

7| 15

Fig. 2.11-1 Main menu SELFCHK (Self-test)

Starting with the main menus of the selection menu, the main menu SELF CHK (self-test} is reached by
pressing the softkey SELFCHK. Several internal measuring facilities are checked and evaluated.

2.11.1 Calibration of PEAK Meter

| PEAK CAL Function

The PEAK meter in the CMS is adjusted by press-
ing the softkey PEAK CAL,

2.11.2 Calibration of RMS Meter

RMS CAL Function

No signal must be applied to the instrument
during this test. The RMS meter in the CMS is
adjusted by pressing th softkey RMS CAL.

2.11.3 Calibration of Distortion Meter

DiIST CAL Function

The RMS meter of the distortion meter / SINAD
meter is adjusted by pressing the softkey DIST
CAL.

840.0009.52

2.11.4 Power Caiibration

POWER CAL Function -

This test can be carried out only if the RF INJOUT
socket 29 is empty.

The POWER CAL softkey is pressed for once ad-
justing the offset for power measurement at the
respective measuring facilities.

2.11.5 Calibration of Modulation
Generator

MOBDGEN ADJUST Function

An offset adjustment of the modulation genera-
tor output voltage is carried out by pressing the
softicey MODGEN ADIUST.

The foilowing text

"MOD GEN adjust completed? <ENTER>"

is read out in the status line.

A hardware offset adjustment (see CMS Service
Manual) can then be internally performed in the
instrument.

When the ENTER key is pressed, the measure-
ment of the respective calibration data is carried
out.
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2.11.6 Adjustment of the Modulation
Generator Filter

" MODGEN FILTER Function

The frequency response caused by the ouput
filters of the modulation generator is adjusted
using the softkey MODGEN FILTER.

2.11.7 Synthesizer Calibration

[ 1

The deviation of the signal generator in the CMS
is adjusted by pressing the softkey SYNTH CAL.
This procedure takes some soconds and is output
in the status line when completed.

2.11.8 Battery Check

. BATT CHECK Function

The softkey BATT CHECK is pressed for once
measuring the battery of the RAM with backup.
The result is displaved next to the softkey, the
evaluation is read out in the status line.

2.11.9 Cyclic Calibration

The following measuring facilities or generator
functions are calibrated cyclically by pressing the
softkey CYCL CAL: modulation generator offset,
RMS meter, peak-value meter and A/D converter.

If measuring sequences are required at a defined
point in time (especially in automatic operation),
this function should better be switched off in
order to prevent that asynchronous calibration
measurements interfere with the time scale.
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2.11.10 Limits of Calibration Values

Calibration Calibration value Min. Max Linit
PEAK CAL Cutput Offset -20 + 20 my

Gain 09 1.1 2

input Offset

{Path AF AC) -30 + 30 mv

(Path Demod) -30 + 30 my

{Path Dist) -30 + 30 my

{Path Psaph) -30 + 30 my

{Path Hp} -30 + 30 mv

{Path Lp Demaod) -30 + 30 my

(Path Lp AF AC) -30 + 30 my
RMS CAL Output Offset -20 + 20 my

Gain 0.9 11 A

Input Cffset

{Path AF AC) -50 + 50 my

{Path Demad) -50 + 50 my

{Path Dist) -50 + 50 my

(Path Psoph) - 50 + 50 my

{Path Hp} -50 + 50 mv

{Path Lp Demod) -50 + 50 my

{Path Lp AT AL - 50 + 50 my
DIST CAL Offset -40 + 40 my

Gatin 0.9 11 !
POWER CAL Offset -20 + 20 my
MODGEN ADJUST Offset - 270 + 270 my

Amplitude 125 1550 my
MODGEN FILTER min/max Fiiter

Correction Value at

internal Modulation

(GEN) 4152 7118 o

torf > 20 kHz 14236 N

min/max Filter

Correction Value at

MODGEN Output 4152 7118 ¥

forf > 20 kHz 14236 N2

SYNTH CAL mirn/max Deviation

Correction Value at

Oscillator 1 3 254 N

min/max Deviation

Correction Value at

Oscillator 2 5 254 N
BATT CHECK Voltage 3.0 50 Y
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2.11.11 Error Messages

Battery Check

~ arror

Voltage error - falling below

- error2 . Voltage error - exceeding

- error Genera! error

ADC Calibration

- error Offset error

~ arror?2 o Gainerror

- error3  Offseterror of DC ampiifier
v arror General error

Peak Detector Calibration

- efror

- error?
- oerror3
- oerrord
- errors
- errorg
- error7
- error8
- efrorg

errar

Offseterror

Gain error

Offseterrorin AFAC  path
Offset error in Demod path
Offset error in Dist. path
Offset errorin COTT
Offseterrorintp Pfad
Offset errorin Lp Demod
Offset errorin Lp AF AC path
General error

path

path

Modgen Filter Calibration

error 1

errar2
- errord
- @arrord

error

Freq. response error Modgen 1 - falling befow
Freq. response error Modgen 1 - exceeding
Freg. response error Modgen 2 - faliing below
Freq. response error Modgen 2 - exceeding
Generalerror

Modgen Generator Calibration

- arrorl

error2

erfor

Offseterror
Amplitude error
General error

8404.0009.52

RMS Detector Calibration

error1
error?
error3
errord :
errorS
erroré
error?
errorg
error9

errdr

Offseterror

Gain error

Offseterrorin AFAC  path
Offset error in Demod path
Offset error i1 Dist path
Offset error in CCITT
OffseterrorinHp path
Offseterrorin Lp Demod
Offset errorin Lp AF AC path
General error

path

path

Distortion Detector Calibration

error 1

error2 :

error

Offset error
Gain error
General error

Power Meter Calibration

errgri
error2

error

Offset error - exceeding
Qffset error - falling below
Generai error

RF-Synthesizer Deviation Calibration

2.106

error 1

errpr 2
error3
error&

error

Deviation corr. vaiue Osc. 1 - falling below
Deviation corr. value Osc. 1 - exceeding
Deviation corr. value Osc. 2 - falling below
Deviation corr. value Osc. 2 - exceeding
General error
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3

Performance Test

Note:  For troubleshooting we recommend you the Service Manual with the order No. 840.8616.24-
03-
3.1 ‘Required Measuring Instruments and Accessories
Item instrument type, Type Order No. Application
No. required specifications Section
Recommended R&S instrument
i Frequency Counter 322
3.210
uoto 1000 MHz
Errors1-10-%
Resolution t Hz or 6.1 Hz
2 Power Meter 325
3.286
110 1000 MKz
Z=500Q
1101060 mwW
Error<(.1dB
Power Meter NAP 392.4017.02
3 Precision attenuation set 3.27
0 to 1600 MHz
Precision attenuation set RSP 831.3%15.02
4 RF anatyzer 323
3.27
1to 1000 MMz
Dynamicrange >80dB
Spectrum analyzer FSA 884.8010.52
5 Modulat:on analyzer 324
328
101000 MMz 329
AM. FM, $M 3210
3.2.20
Bandwidths: CCITT, 3 kHz, 3222
20 krz, 200 kH2
Peak /RMS weighting
lLevel meter and distortion mater
for the demodulated signai and
external AF
AF counter
Modulation analyzer FAM 334201554
6 AF generator 3282
3292
10Hzto 1 MHz (110°%) 3.2.11
TmVte 10V {%1 %) to
3.2.186
AF generator SPN 336.3019.02 3.2.23
7 RF generator 3217
3219
TMHzto 1 GHz to
Spvtei Vv 3222
AM and FM modulation 3.2.25
RF generator MG 8010001 52
SMPC 300 1000 55
840.0009.52 3.1
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tem o instrument type, Type Order No. Application
No required specifications Section
’ ® Recommended R&S instrument
8 o RF power amplifier 3218
1to 1000 MHz
upto 0w
Z=50%
9 o Seiective-call encoder 3.2.2%
®  Selective-call encoder SCUb 393.7110.02
10 o {EC-bus controller
IEC 625 standard
&  [EC.bus controiier PUC 344.8900.14
or PCAS 375.2010.02
3.2 Testing the Rated Specifications
3.21  General 3.2.2 Reference Frequency

A self-test checking the significant instrument
functions is carried out when the instrument is
switched on.

The self-check menu provides the following
calibration routines:

& Measurement of the battery voltage

& (alibration of the power meter

® Calibration of the RF synthesizer deviation

® <{Calibration of amplitude and offset of the
modulation generator

¢ (Calibration of the modulation generator
filter

¢ Calibration of RMS meter

e Calibration of distortion meter

e Calibration of peak value meter

Befor testing the rated specifications all

calibrations should better be carried out after the
warm-up period.

All keys with acoustic acknowledgement, the

variation spinwheel and the display illumination
can also be checked.

840.0009.52

® Connect calibrated RF counter to the RF
IN/QUT connector

® Receivertest:
-3dBm, 1000 MHz, unmodulated

Instrument without CMS-81 Option:

& frequency accuracy: 1x 10-6

Instrument with CMS-81 Option:

& The warm-up time for the CMS should be at
least 15 minutes {crystal oscillator, OCXO)

® Frequency accuracy: 1 x 107
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3.2.3  Frequency Setting and
Harmonics and Non-harmonics

Ratio

® Connect the spectrum analyzer to the RF
IN/OUT connector

Receiver test: -3 dBm, unmodulated

Set the following frequencies:

1000 MHz, 700 MHz, 500 MHz, 240 MHz,
220 MiHz, 200 MHz, 100 MHz, 50 MHz,
10 MHz, 2 MHz and 0,4 MHz

® Check the frequency accuracy
Check the harmonic ratio (> 25 dB¢)

& Check the non-harmonic ratio especiaily in
the 200 to 250 MMz range (> 50 dB¢})

® Check the non-harmonic ratio near the
carrier (1 kHz) with odd frequencies (e.g
500.001 MHz)

3.2.4  Spurious FM and AM

& Connect the modulation meter to the RF
IN/QUT connector

Receivertest: -3 dBm, unmodulated
Measure the spurious FM or AM by switching
on the CCITT filter or the bandwidth fiiter 30

Hz to 20 kHz and RMS weighting on the
modulation meter.

Carrier Spurious AM Spurious AM
frequency CCnT 30 Hzto 20 kH2z
100C MHz <10 Hz <40 Hz
751 MHz <10 Hz <40 Hz
749 MHz <10 Hz <40 Hz
501 Mhz <10 Hz <40 Mz
450 MMz <5Hz <20 Mz
260 MHz <35 Hz <20 Hz
100 MHz <10 Hz <40 Hz

5 MHz <10 Hz <40 Hz

Carrier Spurious AM Spurious AM
frequency carT 30 Hzto 20 kHz
1600 MMz <{3.03% <03%

30 MHz <003 % <03 %

0.4 MMz <(.03% <03 %

840.0009.52

3.2.5 RFFrequency Response of the

Qutput Level

® Connect the power meter to the RF INJOUT
connector

Receiver test -3dBm, unmodulated

Set carrier frequencies between 0.4 and 1000
MHz '

® The deviation from the rated value must not
exceed 148

3.2.6 Fine Level Setting

e Connect the power meter to the RF INJOUT
connector

Receiver test: -3 dBm, 30 MHz, unmodulated

Reduce the RF fevel by 10 dB and by 10.9 dB
using the VAR spinwheel {fine level setting)

@ The deviation from the rated value must not
exceed 1dB.

3.2.7  RF Attenuator
Test setup:
cMS Attenua- RF
RE INJOUT tor Analyzer

Receiver test: 30 MHz, unmodulated

Set the RF anaiyzer to the 10-pV range (1
dB/div) 30 MHz center with 15 kHz band-
width.

ion of issi
emstevel | AR e | Paeviation
-3dBm 94.54d8 Bezug
-10.5dBm 87 dB <1d8
-18dBm 79.5 4B <1d8
-23dBm 74.5d8B <td8
-25.5d8m 72dB <1d8
33dBm 64.5dB <1dB
A248m 54.5d8 <tds
53 gim 445 d8 <1d8
-63dBm 34548 <1d8
.71dBm 24.5d8 <1d8B
-80.5 d8m 17dB <1ds
-87.5 dBm 10dB <1d8
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3.2.8 FM Modulation
3.2.8.1 Internal FM Modulation
Motes:

The internai M modulation is calcutated from
the FMt mdoulation and must not be individually
checked.

Muititone modulations with FM, oM and AM
must not be checked individually, since they are
digitally added in the computer.

¢ Connect the moduiation analyzer to the RF
IN/OUT connector
{broadband, peak weighting)

RF frequency response:

& Receiver test: -3 dBm, 25 kMz deviation at 1
kHz AF frequency

® Measure the FM deviation with the following
RF frequencies;
500, 540 to 740, 760, 800 to 960 and
1000 MHz

® The deviation from the rated value must not
exceed 5%.

AF frequency responsa:

& Receiver test: -3 dBm, 600 MHz, 25 kHz FM
deviation

¢ Measure the FM deviation with the following
AF frequencies:
20 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz, 5 kHz,
10 kHz, 15 kHz, 20 kHz

® A deviation of 2% referred to the value at 1
kHz is permissible

FM deviation divider

% Receiver test: -3 dBm, 600 MHz, frequency
modulation with an AF frequency of 1 kHz

# Set the following modulation deviations:
50 kHz, 25 kHz, 10 kHz, 5 kHz, 2 kHz, 1 kHz,
500 Hz, 200 Hz, 100 Hz, 50 Hz and 20 Hz

840.0009.52

& The set modulation deviations must not vary
more than 5% from the rated value. The
deviation may exceed 5% for modulation
deviations below 200 Hz due to the spurious
FM.

FM distortion factor:

® Receiver test: -3 dBm, 600 MHz, frequency
modulation with an AF frequency of 1 kHz,
FM deviation 10 kHz,

® The modulation distortion is below 1%,

3.2.8.2 External FM Modulation

Test setup:
Af‘ CMs Moda}lan?n
generator NMOD RE analyzer
EXT INFOUT

® Receiver test: -3 dBm, 600 MHz, external FM
modulation with 141 V., with 25 kHz
deviation

®  Apply WV m with the following frequencies:
20 Hz, 300 Hz, 1 kKz, 3 kHz, 10kHz and 20
kHz

®  The deviation from the rated value must not
exceed 5% ‘

& Receiver test: -3 dBm, 600 MHz, external FM
modulation with EXT CAL and 25 kHz
deviation

® Set the NF generator to 1 kHz and the levels
50 mV and 1V, s, then calibrate using softkey
MOD EXT CAL.

® In addition to the deviation from the rated
value a calibration error may occur (< 5%).
The guaranteed data sheet wvalues with
respect to the modulation do not include the
external modulation with calibration. The
correct calibration function with external AM
modulation is also guaranteed with this
check.
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3.2.9 AM Modulation

3.2.9.1 Internal AM Modulation

® Connect the modulation analyzer to the RF
IN/OUT connector
(broadband, peak weighting)

RF frequency response:

® Receiver test: -10 dBm, 80 % AM modulation
with 1 kHz AF frequency

& Measure the modulation depth with the
foliowing frequencies:
0.4 MHz, 1 MHz, 5 MHz, 30 MHz, 100 MHz,
200 MHz, 400 MHz, 600 MHz, 800 MHz,
1000 MHz

® The deviation from the rated value must not
exceed 2%

AM error:
® Receivertest: -10dBm, 30 MHz

Modulation AF frequency max.deviation

depth from rated value

1% 1 kM2 100 %

5% 1 kHz 50 %

10 % 1 krtz 10 %

30 % 390 Mz 3%
30% 1kH2 3%
30% IkHz 3%

B0 % 300 Hz 1%

80 % 1 kMz I%

80 % 3 kHz 3%

AM distortion:

® Receiver test: -10 dBm, 80 % modulation
depth with 1 kHz AF frequency

¢ The modulation distortion is 1o be measured
with the following RF frequencies:
0.4 MHz, 1 MHz, 5 MHz, 30 MHz, 100 MHz,
200 MHz, 400 MHz, 600 MHz, 800 MHz,
1000 MHz

® The distortion must be below 2%.

840.0009.52

’ 3.2.9.2 External AM Modulation

Test setup:
AF MS Modulation
generator MOD RF analyzer
EXT IN/OUT

& Receiver test: -10 dBm, 30 MHz , external AM
modulation with 1.41V and 80 % AM

® Feed 1 Vims the
frequencies:
300 Hz, 1 kHz, 3kMz

with following AF

@ The deviation from the rated value must not
exceed 5%.

3.2.10 Modulation Generator
Notes:

The generation of selective-call sequences is also
checked with this test.

The two-tone modulation must not be checked
individually, since it is digitally generated in the
controller.

Frequency setting and accuracy:

® Connect AF counter to the MOD GEN

connector
& Transmitter test: AF ievel 1000 mV

e Setthe following AF frequencies:
20 Hz, 9999 Hz, 1 kHz, 1.0001
199939 kHz, 20 kHz

Maximum deviation with 0.1 Hz resolution:
* 1digit

kHz,
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Distortion factor of the modulation generator:

® Connect a distortion meter to the MOD GEN
output

AF frequency AF level Load resistance
204Kz 7O mv 100 k&
20 Mz 70 mv 500
20 Hz 5V 100 ki
20Hz 5V 3500
1kHz 70 mV 100 kQ
1kHz 70 my 500
1 kHz SV 100 k2
1kHz 5V 350 Q
20 kHz 70mv 1000
20 kHz 70 mv 50 Q
20 kHz 5V 100 k2
20 kHz SV 350 €

& The distortion must be below 0.5%.

AF frequency response:

& Connect an AF voitmeter to the MOD GEN
output

& Transmitter test: AF level 1000 mV

® Measure the AF level with the following
frequencies:
20 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz, 5 kHz,
10 kHz, 15 kHz, 20 kHz

® The deviation from the rated vaiue must not
exceed 3%

Output voltage of the modulation generator:

¢ Connect an AF vgitmeter to the MOD GEN
output

& Transmitter test: AF frequency 1 kHz

* Setthe foliowing AF levels:
1 mv, 10 mV, 50 mv, 100 mVv, 200 mV,
500mV,1V,2V,3V, 4V, 5V

e The deviation from the rated value should
not exceed 2.5% .

840.0009.52

3.2.1% AF Voltmeter

Note:

Only the RMS rectifier is checked with AF volt-
meter test, whereas the demodulator test only
includes a check of the peak rectifier.

® Connect an Af generator to the AF/SCOPE
input

AF frequency response:

® Receiver test: Start AF voltmeter test {rms
weighting)

® Apply signals with a 1 V amplitude and the
following frequencies to the AF/SOPE input:
50 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz, 5 kHz,
10 kHz, 15 kHz, 20 kHz

& The max. deviation maybe 2.5%.

Measuring accuracy with reference to the input
level:

® Receiver test: Start AF voltmeter measure-
ment {rms weighting)

e Apply signals with 1 kHz frequency and the
following amplitudes to the AF/SCOPE input:
1 mVv, 5mV, 10 mV, 50 mv, 100 mV, 500 mV,
1V,5V,10V,30V

® The max. deviation may be 3.5%.

3.2.12 Lowpass and Highpass Filter
& Connect an AF generator to the AF/SCOPE
input

® Receiver test: start AF voltmeter test {rms
weighting)

¢ Apply a signal with a 1V, amplitude to
AF/SCOPE

& Switch on 3 4 kHz lowpass filter

Fraquency Attenuation
300 Hz <1dB
1 kHz <1dB
2 kHz <1dB
34kHz <14dB
10 kHz >37d8
136 kHz >40 dB

36
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Switch off lowpass filter and switch on 300 Hz
highpass filter

Frequency Attenuation
20 kHz <1dB
10 kHz <1dB
5 kHz <1dB
1 kHz <1dB
300 Hz <1dB
200 H2 >37dB
150 Kz >40dB

3.2.13 Resonance Filter

# Connect an AF generator to the AF/SCOPE
input
® Receiver test: start AF voltmeter test (rms
weighting)
® Apply asignal with a 1 V,n, amplitude to the
AF/SCOPE input
® Switch on the narrowband bandpass filter
{resonance filter)
Center
frequency of the | Signal frequency Attenuation
resonance filter
160 Hz B0 Hz »>40dB
100 Hz 100 Hz <1dB
100 Hz 120 Kz >80 dB
1kHz B840 Hz >40dB
1kHz 1kHz <1dB
1 kHz 1.2 kHz >40d8
4 kM7 32kHz >40 dB
4kHz 4 kHz <1d8
4 kHz 48kHz >40 dB

3.2.14 PsophometricFilter

Connect an AF generator to the AF/SOPE
input

Receiver test: Start AF voltmeter test {rms
weighting)

Apply a signal with an 1 V., amplitude to
this input

Switch on the CCITT filter or C-message filter

840.0009.52

CCITT filter:
Frequency Rated attenuation Tolerance
50 Hz -63 dB 2dg
150 Hz -29dB 2d8
300 Hz -10,6 d8 148
600 Hz -2d8 1d8
860 Hz 0dB 0.1dB
{reference)
1 kHz +1dB 1d8
2 kHz -3d8 1d8
3 kHz -5,6d8 1d8
dkhz -15dB 3da
5 kHz -36 dB 3dB
C-message filter:
Frequency Rated attenuation Tolerance
60 Hz -55.7d8 2dB
100 Hz -42.5d8 2dB
200 Hz -25d8 2dB
300 Hz -16.5d8 1dB
500 Hz -7.5d8B 148
800 Hz -1.5dB 1d8
1 kHz 0dB 0.1d8B
{reference)
2kHz -1.3dB 1d8
3 kHz -2.5dB 2dB
dkHz -14.5dB 3d8
5 kHz -28.5d8 3dB
3.2.15 Distortion Meter

Note:

This test includes a check of the SINAD meter,

inherent distortion:

3.7

Apply a distortion-free AF signal 1o the
AF/SCOPE input

Receiver test: call distortion measurement
{DIST)

Select the following signal and test fre-
guencies:
100 Hz, 400 Mz, 600 Hz, 1 kHz, 2kHz, 4 kHz

The distortion factor displayed must not
exceed 0.5%
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Display accuracy of the distortion meter:

Connect two AF generators to the AF/SCOPE
input via two decoupling resistors

Receiver test: call distortion measurement
{DIST)

Select a center frequency of 1 kHz

Set the first AF generator to 1 kHz (1 V.
amplitude)

Set second AF generator to 3 kHz

Amplitude of 2nd

Permissible

AF generator measured value

1o my 9to 11 %
3@ my 235t0363%
mv 045t0155%

3.2.16 AF Counter

Connect an  AF generator to the AF/SCOPE
input

Receiver test: catl AF counting by pressing the
COUNT softkey, resolution 0.1 Hz

Set an amplitude of 1t V., on the AF
generator

Apply the following frequencies:
20 Hz, 100 Hz, 1 kHz, 10 kHz, 20 kHz, 100 kHz,
500 kHz

The max. error should be 1digit
Select aresolution of t Hz

Select the following generator settings for a
functional check:

Frequency Amplitude

20Hz 10 mv

20tz TV

1 kHz 1W0mv ‘3”} g}ﬁ;&
1kHz 1V %//;{?‘LQ/Q}C
IkHz 19 my ey

3 kHz v 2

20 kHz 10my

20 kHz2 TV

108 kHz 50 mv

100 xHz TV
500 kHz 0omy

500 kHz 1V

840.0009.52

3.2.17

RF Counter

Connect an RF synthesizer to the RF IN/OUT
connector

Transmitter test: call RF counter by actuating
the COUNT softkey

Apply the following unmodulated signals
with a 7dBm level:.

1 MHz, 1C MHz, 100 MHz, 150 MHz, 300 Mz,
500 MHz, 800 MMz, 1000 MHz

Imaccuracies of the reference frequency must
be taken into consideration.

3.2.18 Power Meter

Test setup:
Calibrated
rom=- power
B meter
Power signal ¢
generator :
I
b s
RF
IN/OUT
# Transmitter test: call power measurement by

pressing the POWER softkey

Alternately connect an unmodulated power
signat generator to a calibrated power meter
and to the CMS (RF IN/OUT connector)

Measure with the following levels and
frequencies set:
13dBm, 20dBm, 47 dBm

1.5 Mz, 20 MHz, 500 MKz, 1000 MHz

Compare the two measured values,
deviation must not exceed 0.4 dB.

The

3.2.19 Automatic Switchover with

38

incoming Power

Receiver test: 0 dBm

Connect an RF synthesizer to the RF IN/QUT
connector

Stowly increase the level of the RF synthesizer
from 0 dBm to 20 dBm

The instrument switches over to transmitter
test. The attenuator switches audibly,

Alow RF level is output when the RF synthesi-
zerisremoved.
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3.2.20 - Frequency Deviation Meter
Note:

The deviation meter test checks the peak
rectifier. The rms rectifier was checked with AF
voltmeter test.

Inherent residual FM of the deviation meter:

e Connect an RF synthesizer to the RF INFOUT
input (unmodulated, 13 dBm RF level)

& Transmitter test: call RF counter and

frequency deviation meter

¢ Connect an AF voitmeter (rms weighting
with CCITT filter) to the DEMOD output

o Apply the following RF frequencies:
1000 MHz, 875 MHz, 751 MHz, 749 MHz, 625
MHz, 501 MHz

& The measured voltage must be below 0.35
MV ms

Check of the mixing oscillator:

® Connect an RF synthesizer with an RF level of
13 dBm and an FM deviation of 10 kHz at 800
Hz AF frequency to the RF IN/OUT connector

e Transmitter test: call RF counter by pressing
the COUNT softkey. Call the frequency
deviation meter.

® Apply the following RF frequencies and
check the correct function (using deviation
reading, scope, loudspeaker):
500 MHz, 251 MHz, 250 MH2, 126 MHz,
125 MHz, 63.5 MHz, 62.5 MHz, 32.5 MHz, 31.5
MHz, 30 MHz, 1.5 MHz

AF frequency response of the frequency

deviation meter:

& Connect an RF synthesizer to the RF INJOUT

connector
{50 MHz, 13 dBm, 10 kHz FM deviation}

e Transmitter test: call the frequency deviation
meter (peak weighting)

e Set the following modulation frequencies on
the RF synthesizer:
20 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz, 10 kHz,
15 kHz, 20 kHz

® The deviation reading shouid not exceed
2.5%

840.0009.52

Deviation meter accuracy:

® Connect an RF synthesizer to the RF INJOUT
connector
(50 MHz, 13 dBm, frequency modulation with
800 Mz AF frequency)

& Transmitter test: call the frequency deviation
meter (peak weighting)

® Set the following FM deviations on the RF
synthesizer:
100 kHz, 50 kHz, 20 kHz, 10 kHz, S5kHz, 1 kHz

® The deviation from the rated value should
not exceed 3.5% {with 1 kMz deviation the
3.5% may be exceeded due to the residual
FMV)

3.2.21 Phase Deviation Meter

# Connect an RF synthesizer to the RF INJOUT
connector
(50 MHz2, 13 dBm, &M moduiation with
2.5rad)

& Transmitter test: call the phase deviation
meter {peak weighting)

8 Set the following modulation frequencies on
the synthesizer:
300 Hz, 600 Hz, tkHz, 2 kHz, 4 kHz, 6 kHz

& The deviation reading must not exceed 4.5%
from the rated value. :

3.2.22 AM Meter

tnherent residuat AM:

e Connect an RF synthesizer to the RF IN2
connector (unmodulated, 5 mV RF level)

e Transmitter test: call modulation depth
meter, preset the respective RF frequency
using the softkey SET RF

8 Connect an AF voltmeter to the DEMOD
output {rms weighting with CCITT filter)

@ Set the following RF frequencies on the RF
synthesizer and on the CMS:
1.5 MHz, 100 MHz, 500 MHz, 1000 MHz

¢ The measured voltage must be below 1
MVems
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AF frequency response of the modulation depth 3.2.24 DTMF Decoder

meter:
® Connect RF synthesizer to the RF IN 2 Test setup:

connectar { 5 mV, 30 MHz, 80 % AM

modulation) select. calt aF s
¢ Transmitter test: call modulation depth encoder I'gyy  |synthesizer[pe  Re

meter (peak weighting), set RF frequency to
30 MHz (SET RF)

® Set the following modulation frequencies on o

the RF synthesizer:
50 Hz, 300 Hz, 1 kHz, 3 kHz, 10 kHz, 15 kHz,
20 kHz '

®  The deviation reading must not exceed 3.5%.

Accuracy of the modulation depth meter:

FM INJOUT

Transmitter test: Decode

Functional check: Press the DECODE key,
send the selective-call sequence. it is then
output on the CMS display after the sequence
has been decoded.

& Connect the RF synthesizer to the RF IN 2 3.2.25 DC Voltage and Current

connector {5 mV, 30 MHz, modulation
frequency 800 Hz}

® Transmitter test: cali modulation depth
meter (peak weighting), set RF frequency to
30 MHz (SET RF) ‘

¢ Set the following modulation depths on the
RF synthesizer:
80%, 50%, 30%, 20%, 10%,5%

¢ The modulation depth should not vary more
than 5% from the rated value.

3.2.23 Oscilloscope and Loudspeaker

& Connect an AF generator to the AF/SCOPE
input .

® Receiver test: AF signal to scope

®  Apnply a 1-kHz signat and check all amplitude
scates (2 mV/div to 10 V/div) by varying the in-
put level

o  Apply an AF signal of 1 V., and check all
time base settings (50 ms/div to 0.05 ms/div) e
by varying the input frequency

@& Set the scope scale such that the loudspeaker
can easilty be checked with wvarious
frequencies and positions of the VOLUME
controf.

B40.0009.52 ' 3.10

Measurements

Apply the following voltages to the
connectors Vpe:

+20V
- 20V
+ 2V
- 2V
+200mV
- 200 mvy

The voltage value read out in the display
must not deviate by more than 1%.

Impress the following currents {connectors
loe):

+ 10 A
- 10A
+ 1A
- 1A
+ 100 mA
- 100 mA

The current value read out in the display
must not deviate by more than 4%.
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3.2.26  RF Spectrum Monitor

Functional test:

Connect unmodulated RF synthesizer to the
RF IN/OUT connector {100 MHz, -10 dBm)

Select the SPECT menu

RF ATT 0 dB, REF LEV -7 dBm, CENTER
100 MiHz

Test the functioning at the following
frequency spans and filter bandwidthsj:

L T
Filter bandwidth Span
50 kHz 6 MHz
16 kHz 3 Mikz
6 kHz 1 Mz
150 Hz 20 kHz

Testing the dynamic range of the display:

Apply no signal
Setting as follows:
INPUT
RFATT 0dB
REFLEV -7dBm
Frequency span 20 kHz
Fitter bandwidth 150 Hz
Center frequency 1000 MHz
Dynamic range of display must exceed 60 dB
Same setting as above, but
INPUT 2
and REFLEV -27dBm
Dynamic range of display must exceed 60 dB

Testing the RF frequency response:

Connect unmodulated RF synthesizer to con-
nector RF INJOUT (-10dBm)

RF ATT 0 dB, REF LEV -7 dBm, filter band-
width 6 kHz

Test the RF level display at the following
frequencies (modify RF synthesizer and
center frequency for this purpose):

1 MMz, 10 MKz, 50 MHz, 100 MHz, 300 MHz,
500 MHz, 700 MHz, 300 Mz, 1000 MHz

The level error must be below 3dB.

840.0009.52 3N
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3.3 Performance Test Report

Rohde & Schwarz Date ..ocoovveveeinn,
RADIOCOMMUNICATION SERVICE MONITOR CMS Name ....oooovveviiiicienns
id. No. 840.0009.52
Serial NO.. .covveeeieeeeeeeeane.
Measure-
item Characteristic ment to Min. Actual Max. Unit
No. . value
saction
1 | Self check, calibration, 3.2.1 - - -
keyboard, VAR spin-
wheel, backlighting,
acoustic acknowledge-
ment
2 | Reference frequency 322
without CMS-B1 option -1600 | ... ... + 1000 Hz
with CMS-B1 option 100 | ..., + 100 Hz
3 | Frequency setting 323 For deviation For deviation
of the of the
reference reference
frequency frequency
refer to item refertoitem
No. 2 No. 2
WoomMHZ s MHz
700MH2 oo b ol e MHz
S500MHz b s s Mz
20MHZ b oo Lo MHz
220MHZ2 b oo s MHz
200MHZ by Lo s MHz
100MH2z Vb oo s MHz
50MHz | b oo oo b o MH2z
MMz 1 e e MHz
D o e e MiHz
CamMHz 1 oo o0 s MHz
Harmonic rejection
1000 MHz - <25 dB¢
700 MHz S <25 dBe
500 MHz - b <25 dBc
240 MHz - b <25 dBc
220 MMz S <25 dBc
200 Mz I <25 dBc
100 MHz - b <25 dBe
50 MHz S <25 dBc
10 MHz S <25 dBc
2 MMz S <25 dB¢
0.4 MHz - 1 <25 dBc
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ftem o Measure- ' '
No. Characteristic men't to Min, Actual value Max. Unit
section
3 i Non-harmonic rejection 3.23
1000 MHz S <50 dBc¢
700 MHz - b <50 dB¢
500 MHz e . <350 dBc
240 MHz e . <50 dBc
220 MHz e <50 dBc
200 MHz - i . <50 dBc¢
100 MHz e <50 dBc
50 MHz e <50 dBc¢
10 MHz - b <50 d8c
2 \MiHz S <50 dBe¢
0.4 MHz S . <50 dBe
500.001 MHz S . <50 dB8c¢
4 | Spurious FM (CCITT) 3.24
1000 MHz - 10 Hz
751 MHz - 1 10 Hz
749 MHz - 10 Hz
501 MHz - b 10 Hz
490 MHz - 5 Hz
260 MHz B . 5 Hz
100 MHz - 10 Hz
5 MHz S 10 Mz
Spurious FM
{30 Hz to 20 kHz)
1000 MHz - b 40 Hz
751 MHz - b 40 Hz
749 MHz - b 40 Hz
501 MHz R 40 Hz
490 MHz - b 20 Hz
260 MMz - 20 Hz
100 MHz - L 40 Hz
SMHz N 40 Hz
Spurious AM {CCITT)
1000 MHz - 0.03 %
30 MHz - b o 0.03 %
0.4 MHz -1 0.03 %
Spurious AM
(30 Hz to 20 kHz)
1000 MHz - 0.3 %
30 MHz S 0.3 %
0.4 MHz - 03 %
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ltem - Measure- . .
No. Characteristic ment to Min. Actual value Max. Unit
section
5 | Frequency response of 325
the RF output level
1000 MHz -4 | -2 dBm
800 MHz -4 L. -2 dBm
600 MHz -4 1 L. -2 dBm
400 MHz -4 . -2 dBm
200 MHz 4 L -2 dBm
100 MHz S -2 dBm
50 MiHz -4 ] .. -2 dBm
10 MiHz - -2 dBm
1 MiHz -4 1 L. -2 dBm
0.4 MHz -4 P L -2 dBm
6 | Finelevel setting 326
0dB Reference
-10dB -9 -1 dB
-19.9d8B -19 -21 dB
7 | RF attenuator 327
CMS tevel
-34dBm , Reference
-10.5dBm = +1 dB
-18 dBm S +1 dB
-23dBm N +1 dB
-25.5dBm - +1 dB.
-33dBm S +1 dg
-43 dBm N +1 dB
-53 dBm N + 1 dB
-63 dBm -1 +1 dB
-73dBm S +1 dB
-80.5dBm 0 +1 dB
-87.5dBm S +1 dB
8 | FM modufation 3.2.8.1
RF frequency response
500 MHz 49 51 kHz
540 MiHz 9 51 kHz
580 MHz 49 | 51 Kz
620 Mz 49 51 kHMz
660 MHz a9 | 31 kHz
700 Mz L 51 kHz
740 MHz 49 51 kHz
760 MHz 49 51 kHz
800 MHz 49 51 KMz
840 MHz 49 51 kHz
880 MHz 49 51 kHz
920 MHz 49 51 kHz
960 MHz 49 51 kKHz
1000 MHz 49 51 kHz
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item o Measure- ) _
No. Characteristic men}: 10 Min. Actual value Max. Unit
section
8 | AF frequency response 3.2.8.1
20 Hz 2 +2 %
100 Hz 2 e +2 %
300 Hz 22 +2 %
1 kHz Reference
3kHz 2 +2 %
5kHz 2 b L +2 %
10 kHz ey S +2 %
15 kHz 20 b +2 %
20 kHz o S +2 %
FM deviation divider
50 kHz 475 | ... 525 kHz
25 kHz 2375 ] ... 26.25 kHz
10 kHz 95 1 ... 10.5 kHz
5 kHz 475 | ... 5.25 kHz
2kHz 19 1 ... 2.1 kHz
1kHz 085 0 ...... 1.05 kHz
500 Hz 475 1 ... 524 Hz
200 Hz 200 | ... 230 Hz
100 Hz 0w 130 Hz
50 Hz 500 0 .. 80 Hz
20 Hz 20 1 ... 50 Hz
FM distortion
deviation10 kHz N <1 %
9 | External FM modulation 3.2.8.2
AF frequency
20 Hz 475 | . 525 kHz
300 Hz 475 52.5 kHz
1kHz 47.5 . 525 kHz
3 kHz 475 52.5 kHz
10 kHz 475 | . 52.5 kHz
20 kHz 475 0 . 52.5 kHz
Level
30mv 0 i 60 kHz
200 mv 4 1 60 kHz
1V a0 . 60 kHz
10 | AM modulation 3.29
RF frequency response
0.4 MHz 78 82 %
1 MHz r2- 2 R 82 %
5 MHz %1 . 82 %
30 MHz 7% 82 Y%
100 MHz 78 82 O
200 MHz 42 g2 %
400 MHz r£: S R 82 %
600 MHz % 82 %
800 MHz - S R 82 %%
1000 MHz p4- R 82 %
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Measure-

E:‘e;n Characteristic ment to Min, Actual value Max. Unit
) section
10 | AMerror 3.29.1
1%, 1kHz 2 I R 2 %
5%, 1kHz 25 1 . 75 %
10%, 1kHz - T 1 %
30 %, 300 Hz 291 | Ll 309 %
30%, 1kHz 2 2 R 309 %
30%, 3kHz 291 | ... 309 %
80 9%, 300 Hz F2 - T 825 %
80%, 1kHz 77.5 825 %
80%, 3kHz 77.5 825 %
11 | External AM modulation 3.29.2
300 Hz 7 1 L B4 %
1t kHz 7% F ... B4 %
3kHz 7% 1 ... 84 %
12 | Modulation generator 3.2.10
Frequencies
20 Hz 199 | ... .. 20.1 Hz
999.9 Hz 9998 | ....... 1000.0 Hz
T kkz 9999 | ..., 10001 Hz
1.0001 kHz 1.06000 | ....... 1.0002 kHz
19.9999 kHz 199998 | ....... 20.0000 kHz
20 kHz 19999 | ....... 20.0001 kHz
Distortion
20 Hz Frequency
70mv, 100kQ O <0.5 %
70 my, 50Q - <0.5 %
5v, 100kQ N <05 %
5V, 3509 - <0.5 %
1 kHz frequency
70mv, 100kQ - <0.5 %
70 mV, 5090 S <0.5 %
5V, 100kQ - b <0.5 %
5V, 350Q - <0.5 %
20 kHz frequency
70mv, 100kQ S T <0.5 %
70 mv, 50Q S T <{.5 %
5V, 100kQ - b <0.5 %
5V, 3500 S <{.5 b
AF frequency response
20 Hz 970 | ... 1030 mv
100 Hz 97c | ... 1030 mv
300 Mz 970 | ... 1030 mv
1 kHz 870 | ....... 1030 mVy
3kHz 970 | ....... 1030 mv
SkHz 970 1 ... 1030 mv
10 kHz 876 | ... 1030 mv
15kHz 870 ... 1030 mv
20 kHz 970 L Ll 1030 mv
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ltem o Measure- . '
No. Characteristic men.t to Min. Actual value Max. Unit
section
12 | Qutputvoltage 3210
TmvV 0975 | ... 1.025 mv
10mv 975 { ... 10.25 mv
50mv a875s 1 ... .. 51.25 mv
100 mv 975 i ... 1025 mv
200 mv £ 1S S 205 mv
500 mv 4875 i ....... 5125 my
1V 0975 | ....... 1.025 Vv
2V 185 1 ... 2.05 v
3V 2925 1 ... 3.075 v
ay 39 | ... 4.1 v
5V 4875 | ....... 5.125 v
13 | Frequency response of
AF voitmeter 3.2.11 0975 | ... 1.025 v
50 Hz 0975 | ... 1.025 v
100 Mz 0975 | ... 1.025 v
300 Hz 0875 | ... 1.025 v
1 kHz 087 | ... 1.025 v
3kHz 0975 | ... 1.025 Vv
5 kHz 0975 | ... 1.025 v
10 kH2 0975 | ....... 1.025 v
15 KHz 097 | ... 1.025 v
20 kHz 0973 | ....... 1.025- v
input level
1mv 0965 | ....... 1.035 mV
omv 482% | ....... 5.175 mv
10mv 965 | ....... 10.35 mv
50 mv 4825 1 ....... 51.75 mv
100 mv 965 | ....... 1035 mV
300 mv 4825 | ... 517.5 mv
1V 0965 | ....... 1.035 Vv
5V 4825 | ....... 5.175 vV
10V 965 | ....... 10.35 v
30V 2895 1 ... 31.05 vV
14 | Low pass filter 3.2.12
300 Hz - <1 dB
1 kHz - L <1 dB
2kHz v L - o <1 dB
3,4 kHz - b <1 d8
10OkHz {1 - L >37 dB
136kdz ¢+ 1 - | ... >40 dB
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ltem . Measure- . .
No. Characteristic menf:to Min. Actual value Max. Unit
section
14 | High pass filter 3.2.12
20 kHz - <1 dB
10 kHz - <1 dB
5 kHz - <1 dB
1 kHz e <t di
300 Hz -1 L <1 dB
200 Hz B >37 dB
150 Hz - >40 dB
15 | Resonance filter 3.2.13
100 Mz, 80Hz e >40 dB
100 Hz, 100 Hz - <1 dB
1004z, 120Hz - >40 dB
1kHz, 800Hz - >40 dB
1 kHz, 1 kHz N S <1 dB
1kHz, 1.2kHz e >40 dB
4kHz, 3.2kHz N >40 dB
4kHz, A4kHz - <1 dB
4kHz, 48kHz - >40 dB
16 | CCTT filter 3214
50 Hz 65 1 .. -61 de
150 Hz o S -27 dB
300 Hz 116 0 L -3.6 dB
600 Hz 3 -1 dB
800 Hz Reference | ... ... Reference dB
1 kHMz e | ... 2 dB
2kHz -4 0 -2 dB
3 kHMz 86 | ... -4.6 dB
4 kiHz -18 | .. -12 dB
5kMz -39 | L -33 dB
C-message filter 3.2.14
60 Hz 577+ L -53.7 dB
100 Mz 445 oL -40.5 dB
200 Hz 27 L -23 dB
300 Hz 175 ] oL -15.5 .dB
500 Hz -85 1 ... -6.5 dB
800 Hz 25 L -0.5 dB
1 kHz Reference | ..... .. Reference dB
2 kHz 2.3 0 . -0.3 dB
3kHz 45 L. -0.5 ds
4kHz 175 0 -11.5 dB
5kHz 315 | . -25.5 dB
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Item
. No.

Characteristic

Measure-
ment to
section

Min.

Actual value

Max.

Unit

17

Distortion meter
Inherent distortion
100 Hz
400 Hz
600 Hz
1 kHz
2 kHz
4 kHz

Display accuracy
100 mv
30 mv
10mv

3.2.15

9
2.35
0.45

<0.5
<0.5
<(.5
<0.5
<0.5
<0.5

1"
365
1.55

%
%
%
%
%
%

Y%
%
%

18

AF counter

20Hz

100 Hz

1kHz

10 kHz

20 kHz

100 kKz

500 kHz

Functional test

20 Hz,
20 Hz,

1 kHz,

1 kHz,

3 kHz,

3 kHz,
20 kHz,
20 kHz,
100 kHz,
100 kHz,
500 kHz,
500 kHz,

10mv
1V
10 mv
1V
10mv
1V
10mVv
1V
50 mv
1V
100 mv
1V

3.2.16

19.9
99.9
99%.9
9.999
19.999
99.999
499.999

20.1
100.1
10001
10.001
20.001
100.001
506.001

Hz

Hz

Mz
kHz
kHz
kHz
kHz

19

RF counter
0.5 MHz
1 MiHz
10 MHz
100 MHz
150 MMz
300 MHz
500 MHz
800 MHz
1000 MH2z

3.2.17
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ltem - Measure- . )
No. Characteristic ment to Min. Actual value Max. Unit
section
20 | Power meter 3218
Power stage 13dBm
1.5 MHz R <0.4 d8
20 MHz S <04 dB8
500 MHz S <034 ds
1000 MHz S <0.4 ds8
Power stage 20 dBm
1.5 MHz T <0.4 dB
20-MHz I <0.4 dB
500 MHz N TR <0.4 dB
1000 Mz S <04 dB
Power stage 47 dBm
.85MH2 | 1 - b il <04 dB
20 MHz S <04 dB
500 MHz e <04 dB
1000 MHz S <0.4 ds
21 | Switchover with in- 3.2.19
coming power S - -
22 | Frequency deviation 3.2.20
meter
Residual FM S <{0.35 MV, ms
1000 MHz - <0.35 MVims
875 MHz - <(0.35 mVime
751 MHz S <0.35 MV me
74MHz 1 - L <0.35 MVims
625MHz L 1 - <0.35 MV s
501 MHz
Mixing oscillator T - -
500 MHz - e -
251 MHz T -
250 MHz S - -
126MHz - -
125MHz | - - -
63.5 MHz S -
62.5 MHz - -
32.5 MHz - - -
31.5 MHz - e - -
0MH2z b - b - -
1.5 MHz
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ltem - Measure- . .
No. Characteristic men‘t to Min. Actual value Max. Unit
section
22 | Frequency deviation 3.2.20
meter
AF frequency response :
20 Hz 75  § ... 10.25 kHz
100 Hz 975 | ... 10.25 kHz
300 Hz 975 | ... 10.25 kHz
1 kHz 975 | ... 10.25 kHz
3 kHz 975 ] ... 10.25 kHz
10 kHz 975 ] ... 10.25 kHz
15 kHz 97% | ....... 10.25 kHz
20 kHz 975 | ....... 10.25 kHz
Display accuracy
100 kHz 9.5 | ....... 103.5 kHz
50 kHz 4825 | ... .. 51.75 kHz
20 kHz 193 | ... 20.7 kHz
10 kHz 265 | ....... 10.35 kHz
1 kHz 4825 ... 5.175 kHz
0965 | ....... 1.035 - kHz
23 | Phase deviation meter 3221
300 Hz 23878 | ....... 26125 rad
600 Hz 23875 | ... 26125 rad
1kHz 23875 1 ..., 2.6125 rad
2 kHz 23875 | ....... 26125 rad
4 kHz 23875 ... 26125 rad
6 kHz 2.3875 | ..., 26125 rad
24 | AM meter 3222
Residual AM
1t5MHz | 1 - 1 <1 MV rms
100 MHz - <1 MV ims
500 MHz N <1 MV rms
1000 MHz N <1 MV s
AF frequency response
50 Hz 77.2 | . B2.5 %
300 Hz 772.2 L L B2.5 %
1 kHz 724 825 %
3kHz 772 82.5 %
10 kHz 77.2 | . 825 %
15 kHz 772 L .. 825 %
20 kHz 772 | o 82.5 %
Display accuracy
80% I T R 84 %
50% 475 | ... 52.5 %
30% 285 | ..., 315 %
20% 15 I R 21 %
10% 95 | ... 10.5 %
5% 475 | ... 5.25 %
£40.0009.52 3.21 £-3




ftemn Measure-
No Characteristic ment to Min, Actual value Max. Unit
' section
25 | Oscillaoscope 3.2.23
Amplitude N - -
Time base - - -
Loudspeaker S - -
26 | Two-tone decoder 3.2.24 - - .
27 | DC voitage measure- 3.2.25 +198 ... +20.2 v
ment -198 | ....... - 20.2 v
+198 | ... +2.02 vV
-198 | ... - 2.02 v
+198 | ... .. + 202 mV
-198 | ... - 202 mv
28 1 DCcurrent measurement 3.2.25 +996 | ... .. +10.4 A
' -99 | ....... - 104 A
+0996 | ....... + 104 A
-0996 | ....... - 1.04 A
+996 | ... + 104 mA
-996 ¢ ... - 104 mA
29 | RF spectrum monitor 3.2.26
Functional test
Filter bandwidth
S0 kHz - b -
16 kHz S -
6 kiz - b -
150 Hz - -
Dynamic range of display
input 1 S >60 dB
tnput 2 - >60 dB
RF frequency response
1 MHz -7 . -13 dBm
10 MHz O -13 ¢Bm
50 MHz -7 -13 dBm
100 MHz A -13 dBm
300 MHz -7 -13 dBm
500 MHz -7 | -13 dBm
700 MHz -7 -13 dBm
900 MHz -7 -13 dBm
1000 MHz -7 0 - 13 dBm
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3.4 Maintenance

3.4.1 Electrical Maintenance

The self-test initiated in the CMS each time it is
switched on informs the user on the occurrence
of any fauits.

Various calibration routines can be started in the
self-check menu. Calibration routines and self-
tests which do not lead to an error message
indicate that no errors are detected and the CM5S
functions properly.

The user may request readout of the battery
voltage in the self-check menu to know exactly
when the batteries need be replaced.

Readjustment of the reference frequency is

recommended once a year (for adjustment see
section 4 in the CMS Service Manual).

3.4.2 Mechanical Maintenance

No mechanical maintenance is required under
normal operating conditions.

840.0009.52

3.5. Storage

A storage temperature between - 40 and +« 70 °C
is allowed. It should be noted that storage at
high temperatures reduces the service life of the
batteries. Before starting operation of the
instrument again the battery charge should be
checked (self-check menu).
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Autorun Control

Note: The electronic components on the memory card are insensitive to discharge pulses, only when
R&S cards with protective sheathing are used.

The Autorun Control in the CMS Radiocommunication Service Monitor allows the user to store and
execute program sequences entered via front panel controls and to generate test reports printed out
on an external printer. Battery-backed 32-Kbyte memory cards {CMS-Z1) or 128-Kbyte memory cards
(CMS-Z2) serve as program library and storage media for test reports.

Menu structure;

CMS
selaction menu

AUTO TST
I
[ |
AUTOQEDT AUTO RUN
| |
SPEC-1 SPEC-2 ALPHA
1 Generation of Programs on the CMS
Actuation of softkey 9 in the CMS selection menu calls the main menu AUTOTEST (see Fig. 1).
0 | autoeot | AUTOTST M - tocal AUTORUN 8
1 m} PROG-CARD  REPORT  (OTHER  FREE INT 22544 g
a0 09 00 04 FREE CARD 0
2 lps DELETE 10
3 lerint rormar | 11
4 Jrvee 12
5 |copy <-
MEMCARD 13
6 |copy > PAGE
MEMCARD 4P 14
7 |ApPNDC- PAGE
MEMCARD DOWN 15
Fig. 1 Main menu AUTOTEST

This menu comprises all the softkeys required for storing, loading and display of programs.
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Pressing softkey 0 (AUTOEDT) gives access to submenu AUTOEDT (see Fig. 2}.

0 |seec-1 | AUTOEDT ¥ - ‘teca! AUTOTST 8
1 0000: PROGRAM O DELETE
COMMENT PROCR 9
2 i AUTORUN : ‘ 10
GUTD
3 . ‘-"?"' :
SPEC-2 Jn 11
LINE
4 e 12
5 |DELETE LINE
LINE DOWN 13
6 lcur PAGE
BUFEER up 14
7 INSERT PAGE 15
BUFFER DOWN
Fig. 2 Submenu AUTOEDT

_ Programming is initated by pressing the START hardkey, and the CMS switches back to the selection
menu (or the menu selected last in the LEARN mode). Any command entered then and stored via
hardkey STORE corresponds to one program line for the started sequential program. The individual
commands are commented in the first status line as IEC bus commands. Actuation of hardkey STOP
permits the user to leave the LEARN mode, i.e. programming is stopped and the CMS returns to the
AUTOEDT menu. The programmed commands are then listed in the display in the same sequence as
entered. Each command line is preceded by a number.

Example: Following power-up the CMS is set to the selection menu

AUTOTSY > Sefect Autorun Control
AUTOEDT — Seiect LEARN mode

START — Start programming
TX-TEST STORE -~ Selact transmitter test

AF1 —» Select AF generator 1

1 kHz STORE . Frequency setting 1 kHz
SHIFT AF1 - Select AF level generator 1
25mv STORE — Level setting 25 mV
DEMOD —» Select demodulation
MENU ¥ — Select submenu DEMOD
WEIGHT — Select peak weighting
WEIGHT STORE —» Select RMS weighting
MENU T i Leaving submenu DEMOD
COUNT STORE o Select frequency count
POWER STORE > Select power measurement
DEMGD STORE - Select demodulation measurement
RX-TEST STORE - Select the receiver test
S5TOP — Stop programming
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Stop of programming switches the CMS back to the AUTOEDT menu. All the commands previously
entered in the LEARN mode are listed in the display:

60G0: PROGRAM 0©

0001: OISPLAY:MENU 01,00

0002: FREQUENCY:AF:I1 1060.00 Hz
0003: LEVEL:AF:I1 +25000 uwV
0004: DEMODULATION:WEIGHTING RMS

0005: COUNT:RF

0006: POWER:RF

0007: DEMODULATION

0008: DISPLAY:MENY 02,00

Line 0 always identifies the number of the program. This line is automatically inserted. A maximum of
about 1200 lines is possible. The cursor is positioned in the last empty line; respectively marked lines
can be deleted or additional lines be inserted.

Maximally 14 lines are read out in the display per display page. Softkeys 14 PAGE UP and 15 PAGE
DOWN are used for page turning. The softkeys 12 LINE UP and 13 LINE DOWN permit to shift the
cursor by one line, respectively. Softkey 11 GOTO LINE moves the cursor to a defined position.

To delete the complete program sequence, the softkey 9 DELETE PROGR is pressed. Before deletion,

the CMS prompts the user by the message "ARE YQU SURE?", which is acknowiedged for program
deietion by pressing hardkey ENTER or aborted using hardikey CLEAR.
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1.1 Insertion of Additional Program Lines

The user wishes to activate the lowpass filter of the CMS in the program example of previous Section 1
before performing the measurements. To this end, the cursor is shifted to the command line that is to
be preceded by the additional commands (line 5 in this example). Then the hardkey START is pressed
to restart programming. The CMS is switched back to the menu which was active on completion of
programming or on start-up of the program sequence.

Select command line to be preced-ed by additional

GOTO LINE 5 ENTER -

commands
STARY 5 Start programming
TX-TEST - Change to transmitter test
FILTER -3 Activate filter selection
MENU & — Select submenu FILTER 1
LP3.4kHz STORE — Sefect lowpass filter
MENU 1 - Leave submenu
STOP - Stop programming

The last key actuation which stops programming resets the CMS to the AUTOEDT menu. The display
then shows the following program sequence:

0G08: PROGRAM 0

0G01: DISPLAY:MENY 01,00

0002: FREQUENCY:AF:It 10060.00 Hz
0803: LEVEL:AF:I1 +25000 oV
0004: UDEMODULATION:WEIGHTING RMS

9005: FILTER:TXTEST:LP ON

IO COUNT:RF

0007: POWER:RF

0008: ODEMODULATION

0009: DISPLAY:MENU 02.90
0016:

Line 5 FILTER:TXTEST:LP ON is additionally included in the program sequence and the program has
been renumbered. Lines can be inserted as long as the CMS is set to LEARN mode. The cursor is not
shifted in this case but remains on the command line to which it is set.
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1.2 Clearing and Shifting of Command Lines

To delete a line in the active program sequence, the cursor must be set to the respective line and
softkey 5 DELETE LINE is pressed. The line numbers of the following lines are renumbered accordingly
and the cursor remains in the same position, i.e. the next command line.

To clear several lines, the cursor is set to the beginning of the iines to be deleted and softkey 6 CUT
BUFFER is pressed. Then the cursor is moved to the end of the lines to be deleted and softkey 6 CUT
BUFFER is actuated again. The selected characters are then highlighted in inverse dispiay. For moving
the cursor the softkeys 11 to 15 and the spinwheel can be used. Maximally 42 lines starting from the
start position of the cursor can be deleted at a time. if more lines are selected for deletion, the error
message "cut buffer full” appears.

When softkey 6 CUT BUFFER is pressed the first time, CUT BUFFER is highlighted in inverse display to
indicate that the delete function is active. Actuation of any other key except softkeys 11 to 15 disables
the delete function again.

Pressing softkey 6 the second time resets the softkey labelling to normal display, but softkey 7 INSERT
BUFFER is shown in inverse display. At the same time, the selected lines disappear from the program
and the command sequence is renumbered.

However, the lines disappeared from the screen are not irrevocably lost but are temporarily stored in a
buffer. Only by activating the delete function again, i.e. pressing softkey 6 CUT BUFFER again, these
lines are cleared from the program for good. '

Intermediate storage can also be used for shifting or copying of command lines, Any lines stored in the
buffer can be inserted in one or several positions in the program sequence (except before line 0),
which must be marked by cursor before.

in the exampie program from Section 1.1, the user wishes to copy the lines 1 to 4 into the sequence
after line 9 and then delete them again:

GOTO LINE 1 ENTER — Mark beginning of lines to be copied
CUT BUFFER - Activate buffer

GOTO LINE 5 ENTER - Mark end of lines to be copied™
CUTBUFFER — Eill buffer and clear lines

INSERT BUFFER -5 Resinsert lines

GOTO LINE 10 ENTER -~ Mark line from where to insert the lines
INSERT BUFFER — Insert lines

* Note: For copying n lines, n + 1lines must be marked.
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The complete program thus reads as follows:

0000: PROGRAM ©

‘0001: DISPLAY:MENU 01,00

08002: FREQUENCY:AF:I1 1000.090 Hz
0003: LEVEL:AF:I1 +25000 uv
0004: DEMODULATION:WEIGHTING RMS

0005: FILTER:TXTEST:LP ON

0006: COUNT:@RF
a007: POWER:RF
0008; DEMODULATION

00089: DISPLAY:MENU 02,00

0019: DISPLAY:MENU 01.00

G01i: FREQUENCY:AF:I1 1080.00 Hz
0012: LEVEL:AF:It +25000 uVv
0013: DEMODULATION:WEIGHTING RMS

0034

The seiected lines can be inserted in the program at other positions as often as required. The
respective position where to add the lines is always marked by the cursor.

Lines 10 to 13 are to be deleted again:

GOTO LINE 10 ENTER - Mark beginning of lines to be deleted
CUT BUFFER 3 Activate buffer

GOTO LINE 14 ENTER - Mark end of lines to be deleted
CUTBUFFER - Fill memory

Lines 10 to 13 are thus removed again from the program and the program is reset to its original
sequence.
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1.3 Adding Comments in the Program

It may be useful in the course of a program run to supply additional information for the user in the
second status line, for instance to switch on the radio transmitter of the mobile phone. Softkey 1
COMMENT in the AUTOEDT menu gives access to submenu ALPHA (see Fig. 3) for input of additional
comments for the program.

AUTOTEST LEARN - <STOP> to Edit :
0 ALPHA ¥ ° e 8
1 CoMMENT: I e
2 10
3 11
d 1 2 3 4 s & 7 8 9
4 | Baa k A 8 C D E F G H I J 12
K L ® N 0 ? Q R S T
5 U VoW X Y2 T 13
=+ - F / A\ < > | }
6 , L1 % & + . o 14
7 i ? $ @ # _ wu Dgg Bp Cp Lr
:-»mi 15
Fig. 3 Submenu ALPHA

For input of characters first the softkey 4 CHAR CURSOR is pressed. The characters required for the
comment are selected using the VAR spinwheel and acknowledged by pressing the ENTER key.To
modify the entered text (i.e. delete and insert), the softkey 9 TEXT CURSOR is pressed and the TEXT
CURSOR (light characters on a dark background) set to the required position using the VAR spin-
wheel. Then, the fetters to the left and the right of the marked location can be deleted by pressing the
softkey 7 and softkey 15, respectively. Actuation of CLEAR deletes the compiete comment.

To insert a new text in the comment, again as described above the softkey 4 CHAR CURSOR is pressed
and the required respective characters are input.

Using the STORE key, the contents of the entered comment line are stored in the program. Also
several lines can be stored without leaving the ALPHA menu. Max. 34 characters per line can be
entered.

Softkey MENU T or softkey 8 only permit leaving the menu without storing the comment line in the
program.

In the example program in Section 1.2, the user wishes to insert the comment “switch on transmitter”
before the line 6

GOTO LINE B ENTER — Mark the line to be preceded by a comment
COMMENT e Access to submenu ALPHA

select the individual characters of “SWITCH ON TRANSMITTER” using the VAR spinwheel and press the
hardkey ENTER after each character to acknowledge entry.

STORE - Store the line "SWITCH ON TRANSMITTER”
MENU T — Return to the AUTOEDT menu
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The program reads as follows:

0004: PRCGRAM 0

0081: DISPLAY :MENU 01.00
0062: FREQUENCY:Af:11 100000 Hz
0063: LEVEL:AF:I1 +25000 uV
0004: DEMODULATION:WEIGHTING RMS
G008: FILTER:TXTEST:LP ON
------ switeh on trapsmitter-------
COUNT :RF
POWER :RF
DEMODULATION
DISPLAY :MENU 02,090
Line 6 reads out the comment “switch on transmitter”. Comments are characterized by "--" characters

and are always centered. These comments can also be added for better readability of the programs.
However, during the program run they are also displayed in the second status line.

1.4 Delays and Stops in the Active Program Run

For certain measurements, €.g. measurements at mobile phones with compandors, delays must be
provided in the program sequence. Also, defined stop pauses are required in the program flow to
await user reactions on comments, In this case, the pause is terminated and the program continued
again by the user by pressing the hardkey START.

As the Autorun Contra! operates at high speed, in most cases the user is not always able to ciearly
follow the sequence. To avoid this, the special function also permits the user to insert defined delays
between each individual command line.

The submenu SPEC-1 (see Fig. 4) is reached by pressing softkey 0 {SPEC-1) in the AUTOEDT menu

0 SPEC-1 AUTOTEST LEARK - <STOP> to Edit AUTOEDT 8
1  STOP _ HE
PaUZE
2 PRINT
<NOT>  COND oTRL 10
3
PRT OFF 11
4 CNOT>  COND 12
5 LARGE MEDIUM BTN 13
6 14
7 DEMOD-OK RF-POWER ENTER CLEAR ERROR WARNING 15
BCD-3 BCD-2 BCD-1  TOL-HIGH TOL-LOW  TOL-GK
Fig. 4 Subrnenu SPEC-1
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Softkey 9 STOP PAUSE is used to define delays and stops. STOP STORE is entered to set a stop in the
program, which is then continued by pressing hardkey START. PAUSE and values between 1 and
10000 serve to effect delays in the program.

Softkey 14 MIN DELAY determines the delays between the execution of the individual commands.
Delays of G ms (no waiting time) or from 10 ms to 10000 ms can be selected.

No entries are accepted by the CMS during these delays, i.e. the keyboard is disabled.
To return to the AUTOEDT menuy, the softkey 8 AUTOEDT is pressed.

In the program example of Section 1.3, a stop is to be inserted after the comment in line 6. This is to
allow the user to selectively continue the program run when the transmitter is switched on. Also, a
delay of 100 m is to be defined before the DEMOD measurement in line 9. To allow the user to follow
the program, a detay of 500 ms is set between the individual commands.

GOTO LINE 1 ENTER - Mark the line from where the delays apply
SPEC-1 — Access to the SPEC-1 menu
MiN DELAY 500 ENTER STORE — Insert delay of 500 ms between the individual

commands

AUTOEDT - Return to the AUTOEDT menu

GOTO LINE BENTER - Mark the line to be preceded by a stop
SPEC-1 - Access to the SPEC-1 menu
STOPSTORE - insert stop pause

AUTOEDT —p Return to the AUTQEDT menu

GOTO LINE 11 > Mark the line 1o be preceded by a detay
SPEC-1 i Access to the SPEC-1 menu

PALUSE 100 ENTERSTORE - Insert delay of 100 ms

AUTOEDT — Return to the AUTOEDT menu

The program example then reads as follows:

0C00: PROGRAM O

G0O1: SPECIAL:MINDELAY 500
0CG02: DISPLAY :MENU 41,00

0003: FREQUENCY:AF:I1 1600.00 Hz
0004: ELEVEL:AF: 11 +25000 uwVv
0005: DEMODULATION:WEIGHTING RMS

0G06: TFILTER:TXTEST:LP ON

ogov7: ------ Switch on transmitter-------

0008: SPECIAL:STOP 1

0009: COUNT:RF
0010: POWER:RF

0011: SPECIAL:PAUSE 100
] oevoouLaTION

0013: DISPLAY :MENY 02.00
0014:

Each time the CMS returns to the AUTQEDT menu the command lines are renumbered. However, it is
not necessary foliowing each command entered in the SPEC-1 menu to return to the AUTOEDT menu.
As long as commands are entered in the SPEC-1 menu they are inserted in the program sequence in
the current cursor position.
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1.5 Repetitions of Program Sections

it is often required to have certain program sections repeated in the sequence if the same measure-
ment is to be carried out with different parameters (e.g. frequency response measurements).

Softkeys 1 to 3 in the SPEC-1 menu are available for this purpose (REPEAT START, REPEAT WHILE und
REPEAT STOP).

Repetitions of program sections are generally initiated via REPEAT START X or REPEAT WHILE, X being
the number of repetitions ranging from 1 to 10000. REPEAT WHILE initiates a repetition of program
sections until a pre-defined condition is fulfilled. To terminate the repetition, always the softkey
REPEAT STOP is pressed. f no REPEAT STOP is entered, the complete program is fully executed to the
end.

Repetitions can be nested to a depth of five. The following is an example for nesting to a depth of
two:

REPEAT START 100
further commands
REPEATSTART 10
further commands
REPEATSTOP
further commands
REPEATSTOP

The conditions to stop repetitions initiated with REPEAT WHILE can be defined in the SPEC-1 menu via
the softkeys 7 NOT and 15 COND. Softkey 15 COND permits to select the condition, softkey 7 NOT can
be used to negate the condition if the display of softkey 7 NOT is backlighted. For instance, REPEAT
WHILE NOT WARNING means that the program section selected is repeated as long as no warning is
given, while REPEAT WHILE WARNING means that the section is repeated as long as warnings are
given.

The following conditions can be selected (all conditions are not negated):

DEMOD-0OK Valid value of demoduiated signa!

RF-POWER Power avaitable

ENTER ENTER key was pressed with WAIT FORKEY

CLEAR CLEAR key was pressed with WAIT FOR KEY

ERROR Error messages

WARNING Warnings

NO-STOP always fulfilled during program execution

BCD-3 Control line 3 of Control interface CMS-BS set to HIGH
BCD-2 Control line 2 of Control Interface CM5-B5 set to HIGH
BCD-1 Control tine 1 of Control Interface CMS-B5S set to HIGH
8CD-0 Control line 0 of Control Interface CMS-BS set to HIGH
TOL-HIGH Tolerance of measurement value above the set value
TOL-LOW Tolerance of measurement value below the set value
TOL-OK Tolerance of measurement value in the setrange
REPEAT:WHILE:NO-STOP opens an endless loop

REPEAT:WHILE:NOT NO-STCOP this loop is executed exactly once
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_ Note: If the conditions BCD-0 t0 BCD-3 are used, the lines must be defined as inputs before.

With the conditions TOL-LOW, TOL-OK and TOL-HIGH, the contents of the loop are
executed once in any case, with alf other conditions the validity of the condition must be
verified before the lineé REPEAT WHILE.... A loop is to be executed at least once!

In the following sequence, the program example of Section 1.4 is expanded such that by means of a
pre-defined repetition the AF frequency response of the transmitter {in dB) is measured until no more
RF power is applied to the CMS. To this end, first a repetition block REPEAT WHILE s inserted before
line 12 with the condition RF-POWER and terminated again after line 12:

GOTOLINE 12 ENTER — Mark the line where to start the repetition block
SPEC-1 — Access to SPEC-1 menu
COND —> Actuate until the RE-POWER display is backlighted
NOT RF-POWER - Switch on negation to wait for RF power
REPEAT WHILE STORE - Insert repetition biock '
REPEAT STOP - Terminate repetition block
NOT — switch off negation
REPEAT WHILE STORE d Insert repetition block
AUTOEDT — Return to AUTOEDT menu
GOTO LINE 16 ENTER - Mark the line before which to terminate the repe-
tition block

SPEC-1 - Access to SPEC-1 menu
REPEAT STOP STORE — Terminate repetition block
The program now reads as follows:

g000: PROGRAM O

0001: DELAY 500

00G2: DISPLAY:MENY 01,00

00C3: FREQUENCY:AF:I1 1000.00 Hz

0004: LEVEL:AF:I% +25000 uV

£005: DEMODULATION:WEIGHTING RMS

0006: FILTER:TXTEST:LP ON

go07: ------ switch on transmittere-ww---

0008: STGP

0009: COUNT:RF

aG19: POWER:RF

gc11:  STOR 100
0012: SPECIAL:REPEAT WHILE NOT RF-POWER
0013: SPECIAL:REPEAT ST0R

B014: SPECIAL:REPEAT WHILE RF-POWER

0015: DEMODULATIEN

0016: REPEAT STOP

0017: DISPLAY:MENU g2.60

With the repetition block inserted in program lines 12 to 14, the demodulated signal is then measured
unti! no more RF power is applied to the CMS.
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As a next step, the user wishes to measure the frequency response of the demodulated signal of 11
measurement values, starting from 500 Hz in steps of 250 Hz. The referenceis 1 kHz.

GOTO LINE 15 ENTER - Mark the line where to insert
START - Start programming
TX-TEST
AF1 1000 Hz STORE —p Frequency of reference measurement
DEMOD STORE — Select DEMOD measurement
SHIFT REF ENTERSTORE & Measured valye set as reference
AF1 250 Hz STORE — Frequency of modulation generator set to 250 Hz
VAR 250 Hz STORE - Select 250 Hz-increment
DEMOD STORE — Select DEMOD measurement
STOP — Leave LEARN mode
GOTO LINE 19 ENTER - Mark the line to be preceded by the repetition
: block
SPEC-1 — Access to SPEC-1 menu
REPEAT START 11 ENTERSTORE - Insert repetition block with 11 repetitions
AUTOEDT — Returnto AUTQEDT menu
GOTO LINE 22 ENTER i Mark the line where to end the repetition block
SPEC-T — Access to SPEC-1 menu
REPEATSTOP — End repetition block
AUTOEDT —» Return to AUTOEDT menu
The program thus reads as follows:
0000: PROGRAM O
g00t: DELAY 500
8002: DISPLAY:MENU 01,00
0003: FREQUENCY:AF:I1 1000.00 Hz
0004: LEVEL:AF:I1 +25000 uV
0005 DEMODULATION :WEIGHTING RMS
0006: FILTER:TXTEST:LP ON

0007: ------ switch on transmitter------~

00408: ST0P ’

0008: COUNT:RF

0810: POWER:RF

0011: PAUSE 100
0012: SPECIAL:REPEAYT WHILE NOT RF-POWER

0G13; SPECIAL:REPEAY STOP

0014: SPECIAL:REPEAT WHILE RF-POWER

GG15: FREQUENCY:AF:I1 1000.00 Hz
0016: DEMODULATION

GG17: DEMODULATION:REFERENCE

0018: FREQUENCY:AF:Il 250 Hz
0C19: SPECIAL:REPEAT START 1l
0C20: FREQUENCY:AF:I1:VARIATION 250 Hz

6021: DEMODULATION

0022: SPECIAL:REPEAT STOP

6023: SPECIAL:REPEAT STOP

DISPLAY (MEKU 02,00

The repetition black for frequency response measurement starts from line 15. The start value of 500
Hz results from the AF generator setting plus one increment. The increment must be in the repetition
block as the value is increased with each repetition.
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1.6 Conditional Statements in the Program

Conditional statements with branching can be incorporated in the program using the function iF-
ELSE-END IF. The softkeys 4 to 6 (IF, ELSE, END IF) in the SPEC-1 menu give access to this function.

As a rule, a conditional statement is initiated with the IF condition (with the same conditions valid as
in Section 1.5) and terminated by END IF. The command ELSE can be set between these two
commands, which is executed if the condition is not fulfilled.

iF RF-POWER
Commands a
ELSE
Commands b
ENDIF

In this example, the commands a are executed if RF power is applied and the commands b if no RF
power is present. Nesting to a maximal depth of two is permissible.

Repetition blocks and conditional statements can be interleaved in the program. However, they
cannot be freely nested at will:

Permissible examples: lllegal examples are:
IF condition 1 REPEAT WHILE condition 1
REPEATSTART X IF condition 2
further commands further commands
REPEAT STOP REPEAT STOP
ELSE ‘ ELSE
REPEAT WHILE NOT condition 2 further commands
further commands ENDF
REPEATSTOP
ENDIF
REPEAT START X
iIF condition
further commands
ELSE
further commands
ENDIF
REPEATSTOP

Repetition blocks and conditional statements must also be completed.
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1.6.1 Conditional Execution of Program Sections

0 QPEC-p PUTOTEST LEARN - (STOP> to Edit AUTOEDT 8
1 b (LEVEL) PROG-CARD |mgtill 9
2 (PROG-NUMBER) m 10
3 11
4 12
5 13
6 OF LOOPINDEX 14
7 i 15
Fig. 5 SPEC-2 submenu

The menu SPEC-2 offers extended possibilities of program generation:
Conditional execution of program sections (depending on the loop counter):
in order to be able to perform different settings when a loop is executed repeatedly, softkey 6 and

softkey 7 permit to use a case differentiation of the following type:

REPEAT:START oder REPEAT.WHILE Beginning of loop

The commands are always executed in this case.

CASE:OF:LOOP Beginning of case differentiation
CASE:CONDEQ 3

The commands are only executed in locp 3.

CASE:CONDEQ7

The commands are only executed in loop 7.

CASE:COND OTHER

The commands are executed in all runs except
forloop3and 7.

CASE:COND END End of case differentiation

The commands are always executed

REPEAT:STOP End of loop
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After starting a case differentiation, an appropriate case specification is searched for in the following
commands until the end of the case differentiation (CASE:COND:END or end of pragram), i.e. the
command CASE:OF:LOOP (softkey 6) must always be foliowed by a CASE:COND command (softkey 7)
in the next line.

If the condition of a CASE:COND line is fulfilled, the following commands are executed.
The subsequent CASE:COND command (independent of a condition} or the program end terminate

the command execution.

Possible case specifications:

EQ number loopindex = number

LE number  loopindex £ number

GE number  loopindex = number
OTHER any loop index

END end of case differentiation

Waiting for user entry

if a program run is to depend on decisions of the user, softkey 12 (WAIT FOR KEY) can be used to
determine that a user entry is waited for.

During the program run, the user is requested at this place to make an entry, which sets the conditions
ENTER and CLEAR as follows:

Condition
User entry
ENTER CLEAR
ENTER true false
CLEAR faise true
Any other key false true

The conditions ENTER and CLEAR can be read out in conditional loops and in IF conditions.
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Aborting a loop (softkey 1: LOOP BREAK])

The LOOP BREAK command allows loop-execution {endless locops or a loap with a high repetition
number) to be terminated prematurely when the desired result is obtained.

Normally, the current loop is concerned; however, several nested loops can also be terminated by
indicating the appropriate number,

Example:

[ Starting an endiess loop

:

User prompt ONCE AGAIN?

yes no
—<— End of endlessloop tO0OP BREAK

l

Continue with the 1st command following the loop

Calling up programs by other programs

Softkey 9 (CALL) can be used to insert a program call (internal or from memory card} into another
program.

When syntax testing, a check is made to see whether the program to be called is available; otherwise,
a warning is generated. The program generation itself, however, can be terminated by changing to
the AUTOTST menu.

During the program run, the execution is continued with the first command of the program indicated.
A return to the calling program is possible with a RETURN command or at the end of the called
program.

Softkey 10 (RETURN) can be used to return to the calling program prematurely. During the program

run, the execution is continued with the next command of the calling program after the call. if there is
no calling program, the program execution is terminated as with a program end.
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1.7 Printer Control during the Program Run

A printer connected to the CMS to give out test reports can be directly controlled from the program
sequence. Softkeys 10 to 13 (PRINT CTRL, PRINT ON, PRINT OFF, PAGE FEED, REPORT FORMAT) in the
SPEC-1 menu are used for this purpose.

With softkey 10 PRINT CTRL, control characters can be sent to the printer which are normally not
included in the printouts but effect switchover of printer functions, e.g. switching on or off of the
underiine function. ' :

These control characters can be entered only in the HEX code. Maximatly 10 characters per command
line are permissibie.

The control characters are entered via the keypad (0 to 9 and A to F) and each entry is completed by
pressing hardkey STORE.

The printer can be switched on or off during the program run using the softkey 11 (PRINT ON, PRINT
OFF). Again, these commands are acknowledged by pressing hardkey STORE.

Softkey 12 is used to effect form feed.

The softkey function 13 REPORT FORMAT can be used to select the format of the printout (SMALL,
MEDIUM or LARGE) during the program run (see Section 1.7.2).

Note: Softkey 5 REPORT TARGET has highest priority in the AUTORUN menu. If the target for
the report is set to OFF, all the printer controls in the program are disabled.

Example: The printer is to be initialized at the beginning of a sequential program {CMS in
AUTOEDT menu (command sequence for this printer HEX: 1B 40), the protocol format be
set to LARGE and the printer then be switched on. Following further commands, i.e.
measurements, the report is to be generated:

SPEC-1 - Access to the SPEC-1 menu

PRINTCTRL 1 B4 0STORE -~ HEX code forinitialization

PAUSE 1000 STORE - Insert delay hefore new commands can be sent to
the printer

REPORT FORMAT -~ Press softkey until LARGE display is backlighted

STORE -+ Store function

PRINT ONSTORE - Switch on printer

AUTOEDT - Return to AUTOEDT menu

The following command lines are displayed:

0006 previous command
0007 PRINTCTRL1BA4O

0008 PAUSE 1000

0009 REPORT FORMAT LARGE
0010  PRINTON

0011 further commands

1f the function PRINTER or MEMCARD is selected in the AUTORUN menu using softkey 5 REPORT

TARGET, a report header information is generated at each program start and the subsequent program
lines are printed out until PRINT OFF isset.
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1.7.1 Printing of Reports

All the parameters measured during the program run can be given out to a printer in form of reports
or be stored on a memory card. Test reports are printed out in the following form:

REPORT: 26 PROGRAM: 03 20-APR-89 09:24 USER: XXXXXX
DEVICE under TEST IDENTIFICATION: ... ... ... ..t
NO COMMAND PARAMETER RESULT TOL
0001 ~------------r - TRANSMITTER TEST~--rr--cmmmmmmm e mee
0002 LEVEL:RF 0.1 mV

0003 DEMODULATION 2.75 kHz OK
0004 DEMODULATION 4.45 FAULT
0005 SINAD 20 dB 20.1 dB

---> RF LEVEL 0.5 uVv

0006 LEVEL:RF : 1 IMV

9999 TOTAL TOLERANCE FAULT

Explanations:

NO: Line number of active program

COMMAND: IEC bus format of command

PARAMETER: Preset parameter settings

RESULT: Measurement results as specified in the display. In the case of two

measurement results (SINAD search routine), the second value is
indicated in a subsequentline (marked by —).

TOL: Tolerance evaluations are listed in the report only for those
commands which are immediately followed by +TOL andfor -TOL.
QK means no violation of the tolerance range, FAULT means that the
toterance limitis exceeded.
I the case of setting values, which are stated only in the course of the
active program sequence, the entered value is documented after :: .

Report header: (see Section 2.1.1).

if the program data in the report include tolerance evaluations, the individual tolerance evaluations
are automatically summed up at the end of the repert, i.e. the section TOTAL TOLERANCE lists if no
(OK) or at least one tolerance violation (FAULT) has occurred during the program run.
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1.7.2 Report Formats

The format of the report can be defined by the user before starting the program sequence or from the
active program using REPORT FORMAT LARGE, REPORT FORMAT MEDIUM or REPGRT FORMAT
SMALL. If the program sequence is already started, the user can no longer manually modify the format
from the active program. [t is neither possible tg modify the format of already executed reports.

Three report formats are available:

REPORT FORMAT LARGE: fomplete logout of program data, t.e. all commands, comments and
measurements are documented.

REPORT FORMAT MEDIUM: Commands pertaining to the autorun control {(e.g. changing of menus)
and all settings are suppressed. However, setting values which are

stated only in the course of the program run are included in the report.

REPORT FORMAT SMALL: Only measurement data are reported.
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2 Execution of Programs

A program generated in the AUTOEDT menu can be started from the AUTORUN menu. To access the
AUTORUN menu, the softkey 3 AUTORUN is pressed in the AUTOEDT menu.

) !
O | avroeor | AuTORUN & T - | aurorst 8
1 | & PI%itMiy PROG-CARD  REPORT  GTHER  FREE INT 8928 9
R 10560 0 i) 00 04  FREE CARD 0
2 10
3 |REPORT | DATE/TIME: Bld-mm-yy HH:MM  USER: 11
DUT IDERT:
4 GFTMN MEDIUM LARGE 12
5 PRINTER MEMCARD 13
6 il TOL-ERR WARNING ERROR 14
SPOOLER
7 g ms CLEAR 15
Fig. 6 Submenu AUTORUN

~ This menu permits 1o set or rodify the parameters required for the program execution. The program
execution is started via hardkey START. This can be done in any menu. The currently selected program
is started.

Once the program sequence is started, the CMS is in AUTOTEST RUN mode. The first status line reads
out the maessage AUTOTEST RUN - HOLD by <STOP>.

In this mode, the CMS executes all the commands stored in the active program in the sequence as
entered.

2.1 Parameters for Program Execution

It is possible before starting the program run to set some parameters which are not yet determined in
the actua! pregram setup {cf. Sections 2.1.1 to 2.1.8). Other functions such as COPY additionally
require the desired program/report number 1o be entered directly above the number field.

information on the selected programs and reports is read out in the two lines between softkeys 1 and
9 :

Ir the CMS the following data types in short-form are available in these two lines:

PROG-INT: CMS-internal programs

PROG-CARE: programs on memaory card

REPORT: rep'orts on memory card

QTHER: - stored instrument states { = PANELY and other data types on memory card

The left-hand number below each data type indicates the memory cccupied by the data type (in
characters), the right-hand number specifies the number of the currently selected program/report.

840.9306.02 24 E-3




To the right of the abbreviations

FREE INT: internal program memaory,
FREE CARD: memary card,

the size of the available {free} memory is indicated.

2.1.1  Report Header

Each report contains a report header at the beginning, which specifies the current date, the user and a
DUT identification. On actuation of softkey 3 REPORT HEADER, the menu REPORT (similar to the
ALPHA-Mend() is automatically called up and the user can enter the respective data as described in
Section 1.3. To leave the REPORT menu again, the hardkey MENU T is pressed.

in addition, also not the following:

A text can be entered in the fields USER or DUT IDENT or an already existing text be modified by
pressing the softkey 9 TEXT CURSOR, if required several times. The field DATE/TIME is seiected by
pressing softkey t DATE/TIME.

in the field DATE/TIME, each numeric vatue of the date section can be directly set {i.e. incremented or
decremented) using the VAR spinwheel The individual numeric values are selected by pressing the
softkey 1 DATE/TIME several times. The softkeys 7, 15 and ENTER have no functions in this case, CLEAR
initializes the field.

2.1.2  Report Formats I
Softkey 4 REPORT FORMAT is used to select one of the report formats, LARGE, MEDIUM or SMALL {ct.
Section 1.7.2). If a format has been seléected during program generation, the pre-set format is

modified in the program irrespective of the setting of softkey 4 from the position where such a
command has been inserted in the active program.

2.1.3  Target Address of Report

Softkey 5 REPORT TARGET selects the target address of the test report, i.e. PRINTER or memory card
MEMCARD, or no report (OFF).

in the OFF setting, any printer control comemands entered in the program are disabled (cf. Section 1.7).

2.1.4  STOP Conditions

Softkey 6 STOP COND ;jérméts to setect one of the foiicwmg conditions: NO ST.OP,ist,op in the case of
violations of the tolerance range (TOL ERR), stop with warnings (WARNING) or stop of the program
with error messages {ERROR).

irrespective of the setting of softkey 6, ahy stops entered in the pméfé%n as commands are executesd
{cf. Section 1.4},

2.1.5 Delays in the Program

Softkey 7 MIN DELAY has the same function as softkey 14in the SPECd_mehu {cf. s;écjtion 1.4).

The delay set is valid until it is overwritten by a MIN DELAY command stored in the program.
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2.1.6 Initialization of the Printer

 Softkey 13 PRINTER INIT is used to enter the command sequence for initiatization of the connected
‘printer. The characters are entered in the HEX code via the keypad (0 to 9 and A to F). The
initialization itseif is started using hardkey ENTER.

217 Form Feed of the Printer

softkey 14 FORM FEED is used to effect a form feed of the printer, which sets the print head to the
next page to the beginning of the firstline.

.z Fhisfunction is above all useful to coordinate the line counter of the CMS with the connected printer.

2.1.8 Clearing of the Printer Buffer (SPOOLER CLEAR)

All the characters for printout are stared in a buffer (SPCOLER). During printing, these characters are
read from the buffer in the sequence as stored. This offers the advantage that no delays are required
for printing and that printing is carried out in background mode, i.e. the CMS is immediately ready for
user operation again,

. Toabort printing, the buffer must be cleared using softkey 15 SPOOLER CLEAR.

2.2 Program Suspensions

The active program can be stopped by pressing hardkey STOP, as a result of programmed stops or by
one of the stop conditions STOP COND. The first status line displays the message AUTO HOLD -
. <START > <STOP><RETURN>.

tl'wg,"‘.le?e display then shows the meniu which was valid before the active program was started, or the menu
_called up by programming. The CMS is ready for entries of settings, which, however, are not trans-
ferred to the program. - ' .

To leave the HOLD mode and restart the program, the hardkey START is pressed. The program is
continued exactly where it was interrupted.

When hardkey STOP is pressed again, the CMS leaves the AUTOTEST mode and is switched to manual
-, eperationin the currently displayed menu.

“ When hardkey RETURN is pressed in the HOLD mode, the CMS accesses the AUTORUN menu and the
report number is incremented by one. This means that the report number must not always be entered
-« before program start. The-program can again be executed using hardkey START.

i the user accesses the submenu AUTOQEDT from the AUTORUN menu via the AUTOTST menu, the first
14 lines-of the program.are not displayed as is normally the case but the cursor marks the first
command in the program sequence that was not yet executed. If the program has been completely
executed, the.cursor marks.the first free line of.the program. However, in the case of error it is easier
for the user to verify the cause of error if the program g not completely executed.
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3 Management of Programs and Test Reports

All the functions required for the management of program and 'test reports {loading, saving, printing
and display) are accessible from the AUTOTST menu (see Fig. 1). Maximally 100 programs can be stored
in the CMS, additional programs must be loaded via memory cards where they are stored.

3.1 Loading of Programs and Reports from the Memory Card

Softkey 1 SELECT in the AUTOTST menu allows to select if a program or a report is to be loaded. The
program or report is selected by entering the respective program number. Loading is effected by
pressing softkey 5 COPY <-MEMCARD.

It is possible to load several programs from the memory card into tie CMS.

3.2 Linking of Programs

Several individual programs can be linked to one prograrm. First one hr@gram is loaded and the
program to be appended selected using softkey 1. Both programs are linked together by means of the
softkey function 7 (APPND <-MEMUCARD).

3.3 Storing of Programs and Reports

Programs generated in the CMS can be stored on the memory card using softkey 6 COPY ->
MEMCARD. For this purpose, firstia program number must be entered via softkey 1. If a program, with
the same number is already stored on the memory card, the message' “DELETE: EX!S‘E‘ING REPORT
(PROGRAM)?" is5 given out. Pressing the ENTER key overwrites the aiready exts‘r_mg prograrm, CLEAR is
used for aborting.

3.4 Display of Directory

The programs available in the CMS as well as the programs and test reports stored on the memory card
can be displayed via softkey 2 DIR. Via softkey 1 SELECT, the user first has to select agam rf programs in
the CMS or on the memory card are to be d;spiayed

The display reads out the number and the first line of the DrOQrams; There{ore Vrher gemratmg a
program always a comment shou d be mser{ed inthe first program Eme 10 fdentufy the pmgram

With reports, always the fapor't ﬂu mber aﬂd' 'e DUT sdent:flcatmn are specrﬁed (c:f Sect:om 2 1. E)

if more programs or test rep@rts are avaalab!e tfian can be disp!ayed the sof“tkeys 14 F’AGE e aﬂd 15
PAGE DOWN are pfovidéd to call up the other programs or reports. - - .
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3.5 Display and Printing of Programs

If a program is selected by softkey 1, softkey 4 TYPE can be pressed to have its contents displayed.
Paging through the contents is possible by means of softkeys 14 PAGE UP and 15 PAGE DOWN.

Using softkey 3 PRINT, the selected program or report ¢an be printed out on a printer connected to
the CMS.

3.6 Clearing of Programs and Reports

Programs and reports can be cleared from the memory card and the CMS using softkey 10 DELETE.
First the program or report to be deleted is selected via softkey 1 PROGR REPORT and softkey 9 CMS
MEMCARD. Before the program or report is deleted, the user is prompted by "ARE YOU SURE 7",
ENTER acknowledges clearing, CLEAR is pressed for aborting.

The entire contents saved on the memory card or ali the programs in the CMS can be cleared by means

of softkey 11 FORMAT. Again, softkey 9 is used for selecting. The user is prompted again by "ARE YOU
SURE 7", which is acknowledged by ENTER or aborted by CLEAR.
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