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The Radiocommunication Analyzer CMTA is a radio
measuring system which is fitted with all the signal sources
and measuring facilities required for precision measurements
on transceivers using different types of modulation (AM,
FM, oM, SSB). The CMTA features precise and complete
measurements, not only in the field of analog radio measure-
ments; but also in the field of cellular-radio testing. The
required system simulator for Network C, Radiocom
2000, NMT 450, NMT 900, AMPS and TACS is already
fully integrated in the CMTA or, depending on the model,
can be retrofitted as an option. The range of applications
extends from production via quality assurance through to
servicing.

Since signal sources and measuring facilities in the
CMTA can be used and operated almost independently
of one another, they replace a multitude of expensive
individual measuring instruments. The most diversified
measurement tasks — not only in the field of radio measure-
ments — can be performed easily and reliably.

The independent signal sources and measuting facilities in
conjunction with the autorun control (option) or remote con-
trol (via IEC/IEEE bus) make the CMTA a cost-effective
automatic test system. Thanks to its programmability, it
features high flexibility for the great variety of RF and AF
measurements. With low capital expenditure and a minimum
of software, the CMTA meets practically all requirements for
automated testing and can be used particularly economically
for testing small or multi-product batches.

100 kHz to 1000 MHz

@ High-tech radiocommunication
tester with novel measurement
capabilities ’

® RF spectrum ‘monitor, AF/SSB
spectrum analyzer, storage oscillo-
scope

@ Cellular-radio simulator for Net-
work C, Radiocom 2000, NMT
450/900, AMPS, TACS

@ High measurement quality, wide
dynamic range

CMTA 52

( IEC65 Bus)

CMTA 54/84

A custom-tailored CMTA model is available for each
application

basic model, complete configuration, with
novel measuring facilities

same as CMTA 52 +

RF spectrum monitor, SSB spectrum ana-
lyzer, AF spectrum analyzer, storage oscillo-
scope

1 474 same as CMTA 54 +

cellular-radio simulator for Network C, Radio-
com 2000, NMT 450, NMT 900, AMPS and -
TACS, including Duplex Modulation Meter -
CMTA-B9 ' .

Characteristics

# Universal, top-quality radiocommunication tester &
@ Fully equipped with all signal sources and measuring ©
facilities for complete testing of all types of transceivers
% Versatile, independent high-precision sources and -
measuring facilities for general laboratory applications :
& High measurement quality thanks to large dynamic -
range, wide frequency ranges and fast measuring rates ‘
& Numerous additional facilities such as programmable
highpass, lowpass, bandpass and notch filter or continu-
ously tunable distortion/ SINAD meter :
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spectrum monitor,

AF spectrum analyzer,

rage oscilloscope with universal trigger capabilities

- synthesizer featuring high spectral purity, fine fre-
éncy resolution and universal modulation capabilities,
uding AM-DC and FM-DC

Jular-radio simulator for Network C, Radiocom 2000,
HMT 450, NMT 900, AMPS and TACS

Hefined operating concept

= ergonomic manual operation

fully automatic test sequences provided by integrated
autorun control with high memory capacity (option)

- remote control via IEC/IEEE-bus interface

Versatile display, output and logging facilities:

5 digital displays, 3 analog displays

data logging or program listing on printer

graphics display

RF synthesizer 0.1 to 1000 MHz, 1 Hz resulution, modu-
fation modes: AM (-DC), FM-DC, FM-AC, ¢M, multiple
and multi-tone modulation

2 modulation generators, 20 Hz to 30 kHz each

b OCXO reference oscillator

Tone sequence generator to all standards or user-pro-
grammable

Two-tone generator to DTMF

Signalling generator  for Network C, Radiocom 2000,

NMT 450/900, AMPS and TACS with supervisory-tone
generators

: ® RF frequency counter 0.4 to 1000 MHz
. ® RF frequency-offset meter
® RF power meter 5 mW to 50 W
® Adjacent-channel power meter 10 to 85 dB')
& Selective RF level meter')
® Broadband RF millivoltmeter’)
® Modulation meter for AM, FM, oM,
with +PK, —PK, +PK/2, PK HOLD, RMS rectifiers
® Duplex modulation meter')
® AF voltmeter with RMS, +PK, —PK rectifiers
® Highpass filter, programmable (107 Hz to 10 kHz)
® Lowpass filter, programmable (234 Hz to 20 kHz)
® Bandpass filter, programmable (HP + LP)
® Notch filter, programmable (100 Hz to 5 kHz)
® CCITT filter
@® SINAD/distortion meter with programmable test fre-
quency
® S/N meter
@ AF frequency counter

® DC voltmeter and DC ammeter

The high spectral purity and the universal modulation capabilities make the
CMTA synthesizer ideal for all highly demanding in-channel receiver measure-
ments. The CMTA also offers optimum conditions for receiver measurements
using two signals: the CMTA synthesizer furnishes an “interfering signal” with
low phase noise and excellent spurious response suppression; a useful signal
(eg from a low-cost signal generator such as the SMX from R&S) can be fed in
via the summing input on the rear panel

Rf spectrum monitor
AF spectrum analyzer
SSB spectrum analyzer -

Storage oscilloscope for AF, DEMOD, EXT signals
— repetitive mode

— single-shot mode with high memory capacity

— various trigger facilities

® Selective-call encoder/decoder to all standards, pro-
grammable

@® DTMF encoder/decoder

® Cellular-radio simulator') for Network C, Radiocom 2000,
NMT 450, NMT 900, AMPS and TACS, including
— time expansion and time compression facility (Net-

work C)

— subaudio signalling (Radiocom 2000)
— supervisory tone generation (phi tone, SAT)

@® Automatic test routines

Complete device setups

Program memory for automatic test sequences without
external process controller")

IEC-IEEE-bus interface

Printer connector for data logging or program listings')
Transfer memory') for transferring automatic test routines
Relay matrix

'y Model, option or accessory.
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Functional units/characteristics

RF synthesizer
& Frequency range 0.1 to 1000 MHz,
resolution 1 Hz, Vi, = 16 dBm

& QOCXO reference oscillator with lit-
tle aging and high frequency accu-
racy

% High spectral purity

% AM, FM and ¢M modulation by one
or two internal modulation
generators and/or by external
modulation (multiple modulation,
multi-tone modulation; separate
adjustment)

FM-DC coupled modulation up to
+100 kHz deviation

Very short frequency settling

Wide dynamic range with extreme-
ly high level resolution

Level adjustment over 20 dB with
no discontinuities

AF synthesizer -

@ Two independent AF synthesizers
as modulation sources for the built-
in RF synthesizer or for the DUT
Frequency range from 20 Hz to 30
kHz, crystal-accurate with high fre-
quency resolution

Dynamic level range from 10 uV to
5V, with high resolution and excel-
lent S/N ratio (even at low levels)

% Eight presettable fixed frequencies

Selective-call sequence and dual-
tone sequence generation (eg
- DTMF) with standard or progamm-
able frequencies

Performance features/use

4

Continouos frequency range for all
transceiver tests, fine resolution for
narrowband DUTs

'Features high frequency precision for

all generators and counters in the
CMTA,; can also be used as an exter-
nal reference frequency for other in-
struments

Ensures low spurious FM for all in-
channel measurements with high S/N
ratio as well as low SSB phase noise
and high broadband noise suppression
for out-of-channel measurements

The modulation capabilities exceed by
far the bandwidths required in radiote-
lephone measurements (DC. to 100
kHz in FM and AM) and therefore can
be used for general-purpose applica-
tions, eg for testing broadband com-
munication, navigation and broadcast-
ing receivers

For modulating data streams with DC
components and for VCO operation or
narrowband sweeping

A must for the rapid channel changes
required for testing modern celiular-
radio mobile phones

Features high levels for adjacent-
channel selectivity and blocking meas-
urements as well as precise low levels
for sensitivity measurements

For determining the squelch response
threshold, squelch hysteresis and
AGC measurements

For simultaneous generation of test
tone and supervisory tone or for testing
SSB transmitters with double tones
Test tone can be varied over entire AF
range while pilot or supervisory tones
can be generated simultaneously and
accurately

Provides high levels for driving AF
modules or modulators as well as low
levels for highly sensitive microphone
inputs ,

eg for fast selection of fixed test fre-
guencies

For activating selective-call radiotele-
phones or for testing the corre-
sponding decoder modules
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CMTA RF synthesizer spectrum; extremely high spec-
tral purity over the entire frequency range and excellent
stability make the RF synthesizer of the CMTA suitable
for all — even extremely narrowband — DUTs (picture:
hardcopy from R&S Spectrum Analyzer FSA)
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The CMTA synthesizer aiways supplies the right test
signal; even for SSB receiver testing, the RF test signal
is available in the form of a tow-tone-modulated RF
signal of high spectral purity in a wide range about the
receiver bandwidth (picture: hardcopy from R&S Spec-
trum Analyzer FSA)

DTMF tone on CMTA screen; the two modulation
generators of the CMTA are extremely versatile; they
provide pilot and test tones simultaneously, or act as &
DTMF tone-sequence generator as in this example
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" Functional units/characteristics

_ Rf power meter

% Broadband and wide dynamic
range

% Dynamic measurement range can

be extended as desired by using

input attenuators

RF frequency counter
€ Frequency counter operating inde-
. pendently of RF synthesizer

Resolution 1 Hz or 10 Hz

Two test inputs with a total dynamic
level range of 80 dB

&%

= AF frequency counter

o

¥

¢+ Wide frequency range

Two operating modes:
period meter and gating-time
counter

Demodulators
For AM, FM or oM
Automatically set to the carrier fre-

quency to be demodulated — or pre-
settable

Measurement functions:
+PK, —PK, *=PK/2, PK HOLD,
RMS

Low spurious modulation

Wide choice of weighting filters
(see also next page)

Performance features/use

Ensures precise power measurement:
from low-power, cordless telephones
through to high-power transmitter out-
put stages

Also for frequency measurements on
relay stations whose transmit and re-
ceive frequencies are in different
bands or for measurements on fre-
quency-converting modules

For fast or high-precision measure-
ment

For frequency measurements on pow-
er transmitters or no-contact frequency
measurements on high-impedance
signal sources (such as oscillators)

Application examples:

— Determining externally applied fre-
quencies — even in the IF range
(455 kHz) — without loading the
source

— frequencies demodulated by the
CMTA

- frequency differences, referred to
the RF synthesizer frequency (fre-
guency-offset measurement)

A continuous frequency measurement

range is obtained by frequency over-

lapping with the RF frequency counter

For fast measurement with high reso-

lution (0.1 Hz) as well as frequency

determination of distorted signals

Presetting of the FM deviation meter
for eg deviation measurement immedi-
ately after carrier modulation or record-
ing of frequency settling (using the
CMTA storage oscilloscope)

For measuring all continuous and
transient signals as well as for spuri-
ous modulation measurements

A must for determining high transmitter
S/N ratios

For selectively weighting the signal
component of interest or for suppres-
sing unwanted components. (selection
or suppression of pilot tones)

Simuitaneous display of measurend power in digital and
analog form; while normally the bargraph display is
automaticaily assigned a suitable scale, depending on
the measured value, by the AUTO-RANGE function, the
full-scale value is held by the RANGE HOLD function for
optimum adjustment

- an : EREQUENCY = - oo AF

The results (here: RF frequency) including unit are
indicated by large and easy-to-read digits in the illumi-
nated display; the lower line is an alphanumeric display,
eg for AF results and AF settings (here: frequency of
demodulated signal) and may also be used for com-
munication between test set and user

Extremely fast settling of the FM demodulator allows
time-critical analyses, for instance accurate measure-
ment of transmitter settling or, as shown here, squeich
response threshold
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Functional units/characteristics

Distortion/SINAD meter

& User-programmable test frequen-
cies in fine steps (100 Hz to 5 kHz)

% Wide choice of weighting filters

AF voltmeter
# Wide dynamic level range

% Choise of different weighting filters
and time constants

Weighting filters

% Programmable lowpass filter
Programmable highpass filter

Can be combined to form band-
pass filter

Programmable notch filter

CCITT filter

'K

Decoder functions

@ Single-tone decoding at standard
frequencies or programmable

@ DTMF decoder

Coder functions

Softkey-driven user prompting
fo all signals displayed
on the screen

Performance features/use

This means coverage of all test fre-
quencies as well as of all transceiver-
specific test frequencies (plus speech-
inverted modulation). Moreover, fre-
quencies whose distortion is of particu-
lar interest, eg at 1.2 and 1.8 kHz
(frequencies used for FFSK) can also
be selected

For determining measured values in
deliberately specifically selected AF
ranges

Therefore equally suitable for meas-
urements on full-output AF transceiver
stages as well as for S/N measure-
ments on receivers with a low AF out-
put voltage

High measuring rates with small time
constants for adjustments as well as a
large time constant for steady indica-
tion in spite of low-frequency signal
components

For AF and demodulation signals

The programmable filters and filter

combinations ensure precise band

limiting:

— for reducing the noise bandwidth

— for suppressing signal components
that are not of interest

— for signal weighting to various
standards

Allows fast checking of the coders for
correct code, frequency tolerances be-
ing adhered to

see AF synthesizer (page 190)

Rational guidance in the operating
menu ensures fast access to all possi-
ble settings and selection of any dis-
play modes; the spectrum or time dis-
play is the clearest way of displaying
the analysis of the CMTA signals from
the transceiver

-20
-30
-40
-50

testers

dB

10 Hz 100 Hz 1 kHz 10 kHz

Programmable highpass filter

dB

-20
-30

-40
-50

10 Hz 100 Hz 1 kHz 10 kHz

Pragrammable lowpass filter

Highpass and lowpass filters, each with 60 different
programmable cutoff frequencies, with minimum ripple
in the pass band and a high stop-band attenuation,
allow practically any filter configuration for selective
weighting of a test signal; they are also used for sup-
pressing interfering signal components both in the sig-
nal demodulated by the CMTA and in the audio signal
applied to the AF connector

The pilot tone interferes with the distortion weighting of
the test tone

For selective distortion weighting of the test tone, the-:
lowpass filter is adjusted so that the signal harmonics |
are weighted while the interfering pilot tone is suppreg-
sed; in this way, a subaudio pilot tone can also be .
suppressed by the programmable highpass filter
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Functional units/characteristics

Digital storage oscilloscope

%

% Wide dynamic rangek

# Frequency range: DC to 20 kHz
with high sampling rate

% Repetitive mode or single shot

% Various trigger modes, eg pre-trig-
ger and trigger delay

& Total storage capacity eight times
greater than that of display memory

AF spectrum analyzer
with synthesizer accuracy

% Wide dynamic range

% Frequency up to 20 kHz

& Display has large dynamic range
(70 dB)

# Three test-filier bandwidths

4 Span, start and stop frequency are
user-selectable

@ Crystal-accurate at any point on
the frequency axis

SSB analyzer

with synthesizer accuracy

% SS8B transmitter test with test signal
generation (eg AF dual tone) and
display of measured signal)

& SS8B receiver test with test signal
generation and measured signal
display

% RF narrowband analysis

Performance features/use

For displaying external signals or sig-
nals derived from the CMTA, such as
demodulated signals, AF, beat or dis-
tortion signals

For covering a wide external measure-

ment range and for detecting all inter-
nally generated or demodulated sig-
nals over a wide dynamic range
Aliasing-free display, even signals at
the upper cutoff frequency

The single-shot mode is provided for
investigating  transmitter  settling,
selective-calls, data bursts or current
drain for transmitter keying, for exam-

ple

For displaying external signals or sig-
nals derived from the CMTA, such as
demodulated signals, AF or beat sig-
nals

Provides a wide reference-level range
for external signals and covers the en-
tire dynamic range for all internal sig-
nals

Wide frequency range for all AF spec-
tra relevant to radio measurements -
both before demodulation (modulation
spectrum) and after demodulation (AF
or demodulated signals)

For measuring very small spectral
components, even when very close to
the fundamental; also for identifying
minute spurious voltages that may be
found on VCO tuning voltage

Crystal-accurate frequency measure-
ment on even weak signals, eg by
displaying the spectrum of the beat
signal produced by adding RF signals
(received via antenna)

For determining transmitter intermodu-
lation, the vestigial sideband and the
suppressed carrier component

AF spectrum display with conventional
SSB indication, hence: spectrum dis-
play has correct frequency sense,
even if the transmitter is sending an
inverted sideband

Detection of smallest signal (down to
uV range) with frequency determina-
tion and display of modulation spectra

SCOPE - SINGLE - SPECT

SPECTRUM

AF - DEMOD - EXT 558 RF

Starting from the home menu, the various display mod-
es can be selected via further menu branches such as
SPECTRUM, which in tum provides a choice of numer-
ous signal sources

AF - GINGLE SHOT

The storage oscilloscope’s easy-to-use trigger facilities
make single-shot signals visible, even under adverse
conditions; the above example shows an audio signal
with AGC

START

REF-LEV

The narrowband filters and the conversion oscillators of
the SSB spectrum analyzer featuring an extremely high
spectral purity resolve the SSB transmitter spectrum
shown above even when small spectral components
are close to large spectral components
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CMTA

Functional units/characteristics

® Two inputs with a total dynamic
range of more than 80 dB and an
additional dynamic range of 60 dB
for the display

@® Span from 30 kHz to 10 MHz

@ Four test filters

® Each point on the frequency axis
has synthesizer accuracy

celilar ragio shmulator
@® Network C

@ Radiocom 2000

® NMT 450 and NMT 900
® AMPS

® TACS

FaTal —— AT NI v e 6
BC current/ DT voltage measurement

H
® Wide dynamic range for measure-
ments

® Filters to CEPT-FTZ ,

® Standard and free channel spacing

® Wide dynamic range for measure-
ments (up to 85 dB)

@ Seclective voltmeter

P e o ode g londi g = £ vpedicusn
Duplex modulation meter (oplion;

intert

Autorun  control/printer

{option) with relay matrix

@ About 2000 program steps, for up
to 100 programs

@ User prompts on alphanumeric dis-
play

® Stops can be set for checks and
adjustments

® Program transferability

Performance features/use

In addition to the narrowband SSB
analyzer, the RF spectrum monitor al-
lows broadband applications such as
determination of far-off spurious re-
sponses or radiomonitoring with the
aid of an antenna at the second input
of the CMTA

Exact knowledge of the frequency
and the frequency relationship of
several spectral lines is absolutely
necessary for determining the ori-
gin of spurious responses

For all major cellular radio networks

tests and analyses such as:

— fast signalling tests for checking
system compliance

— in-depth analyses of signalling data

— determination of analog transceiver
characteristics

For checking the transceiver power
supply and determining the current
drain; can also be used for general
applications

Allows fully automated measurements
through remote control of the tester
and through DUT control by means of
the relays integrated in the CMTA

For measurements on modules and
open transceivers in wide level and
frequency ranges

Ensures precision measurement at all
frequencies thanks to the RF synthe-
sizer and allows measurements in full-
duplex mode with the duplex modula-
tion meter under operational condi-
tions

If the duplex modulation meter is used
for the transmitter test, the RF synthe-
sizer is free to drive the radio receiver;
there are, thus, no restrictions on
fullduplex operation while adjacent-
channel power measurements are be-
ing performed

Ensures reproducible test runs, includ-

ing DUT control by relays for

- comprehensive transceiver testing

— fast go/nogo tests

- combination of time-critical operat-
ing steps :

REF-LEV LENTER

The RF spectrum monitor with a dynamic range for the
display of more than 70 dB, excellent image-frequency
rejection and synthesizer accuracy from 1 to 1000 MHz
permits alf kinds of interference to be determined

RRS  DEMOD - SINGLE SHOT

STORE TiME:
| PRE-TRIG. :

DELAY:

TRIG. LEVEL:

SLOPE:

AMPL I TUDE : 2 kHz/0

TIME PRE-T  DELAY ARMED

o

Trigger, level and time parameters for complex signals
(eg in Network C) are easy to select in the setting menu

RES  DEMOD - SINGLE SHOT

The large memory depth of the digital oscilloscope
makes it possible to analyse the signal precisely over a
wide time range. By using a time window, one effective-
ly extends the time axis by, a factor of 8. A section of a
time-compressed signal (Network C) where data have
been inserted into the analog signal is shown



OCXO reference oscillator

Two AF generators (dual-tone generator)
Selective-call decoder and DTMF coder/decoder
DC-coupled frequency modulation

Programmable weighting filters (HP, LP, BP, notch)
Continuously tunable distortion and SINAD meter
Interface to IEC 625-1/|EEE 488 with relay matrix
DC voltage and current measurements

&

iodel CRITA 84

OCXO reference oscillator

Two AF generators (dual-tone generator)
Selective-call decoder and DTMF coder/decoder
DC-coupled frequency modulation

Programmable weighting filters (HP, LP, BP, notch)
Continuously tunable distortion and SINAD meter
Interface to IEC 625-1/IEEE 488 with relay matrix
DC voltage and current measurements

RF spectrum monitor

AF spectrum analyzer

SSB spectrum analyzer

Digital storage oscilloscope

ecsesecoccssse

Module test

Due to the logical separation into generator and measure-
ment section, the RF frequency counter and — if the duplex
synthesizer (Duplex Modulation Meter CMTA-B9) is fitted —
also the modulation meter, selective RF level meter, adja-
cent-channel power meter and frequency-offset meter oper-
ate fully independently of the built-in RF synthesizer. These
stand-alone measuring facilities are ideal for module testing.
Inside the CMTA, the RF input and the RF output and be
isolated by means of a switch; this ensures that each
measuring facility is completely isolated from the others and
also makes the CMTA suitabie for new applications, such as
universal measurements on frequency-converting modules
and devices, for applying stimuli to electronic circuits and
simultaneously measuring even the weakest signals.

Measuring the frequency
response of a filter; syn-

e thesizer and selective
BUT: fevel meter operate at
fiter the same frequency

RADIO TEST ASSEMBLIES

Model CMTA 84

OCXO reference oscillator

Two AF generators (dual-tone generator)
Selective-call decoder and DTMF coder/decoder
DC-coupled frequency modulation

Programmable weighting filters (HP, LP, BP, notch)
Continuously tunable distortion and SINAD meter
Interface to IEC 625-1/IEEE 488 with relay matrix
DC voltage and current measurements

RF spectrum monitor

AF spectrum analyzer

SSB spectrum analyer

Digital storage oscilloscope

Cellular-radio simulator for Network C, Radiocom 2000,
NMT 450, NMT 900, AMPS, TACS

Duplex Modulation Meter CMTA-B9

Measuring the transmis-
sion characteristics of

a frequency-converting
module; the selective
level meter and the syn-

thesizer operate at dif-
ferent frequencies; the
CMTA RF counter deter-
mines the DUT osciliator
frequency
RF[CALF
LO
Test setup for measuring
the sensitivity of a VHF
tuner; the signal source
2ndinput furnishes the RF fre-

quency, level and modu-
lation; the sensitivity is
determined from the

S/N ratio measured
after demodulation of the
tuner IF signal

E VHF'tune,r' :

195



196

CMTA

Autorun control

In addition to the automatic test routines and the IEC/IEEE
bus, the Autorun Control/Printer Interface Option CMTA-B5
is available for further automation. in the learn mode, se-
quences for complete transceiver testing can be generated
simply without an external process controller, stored in a
nonvolatile memory and recalled at any time. The memory
has capacity for storing 100 simple test routines or about 20
comprehensive transceiver tests.

A test sequence is defined by simply entering the test para-
meters or by calling up a particular measurement (as in
manual mode) and then pressing the STORE key. It is also
possible to enter upper and lower tolerance limits for all
measurements. The control relays contained in the CMTA
can be integrated into the test sequence, so that eg trans-
ceiver functions that cannot be remotely controlled (such as
squelch on/off) will be performed automatically.

The insertion of stop functions is particularly useful. Con-
tinuous stops and wait loops are possible. With continuous
stops, the CMTA interrupts the automatic test sequence and
enables the user to carry out manual settings (eg starting
selective call). Wait loops are required to allow for transceiver
transients after the channel change in the fast automatic
mode.

When a test routine is written, various user prompts can be
included. These prompts are output on the alphanumeric
display and request the operator to take the appropriate
action (such as switching from transmitter to receiver test).
They may be combined with the stop function.

A printer with Centronics interface can be difectly con-
nected to the CMTA to log the complete test sequence. The
printout contains explanatory text and complete results
evaluated using the tolerances which have been entered.

testers

For portability of test routines to other test sets, a small,
battery-buffered memory module (CM-Z1) is available as an
accessory which can be plugged into the front panel.

An additional application of the autorun control is, for in-
stance, the fast execution of time-critical test sequences
under realtime conditions (eg the output of different tone
sequences in rapid succession).

The great variety of test programs and the measurement
evalution (by means of preset tolerances) is a particular
advantage for a fast go/nogo transceiver test.

For transceiver servicing, the printer log provides fault
information before repairs are carried out and serves as a
repair document after the repair. The portability of the test
routines to other test sets ensures uniform testing methods at
all service centres.

The use of the autorun control as well as the highly informa-
tive printouts, which are produced by the CMTA within a very
short time, greatly facilitate complete final transceiver test-
ing in batch production. Since program parts, measure-
ment routines and parameter settings can easily be modified,
the use of the autorun control is not only advantageous for
recuring measurement sequences, but also for program runs
which are very similar.

The comprehensive module test capabilities of the CMTA in
conjunction with the great variety of programs make the
CMTA an automatic stand-alone module test system. It
features versatility, flexibility and — compared with conven-
tional automatic testers — also a favourable price.

The option CMTA-B5 is practically identical with option CMT-
B5; details see page 173.

In addition to the |IEC/IEEE bus, the Autorun Control/Printer interface Option
CMTA-B5 can also be used for automated testing; without an external control-
ler, it allows complete transceiver tests to be generated, stored in a non-volatile
memory and transferred to other testers using a transfer memory; the CMTA

outputs the test logs directly on a printer :




he RF millivoltmeter optlon allows high- |mpedance probes
{0 be connected to measure RF voltages in amplifiers, de-
modulators, mixer oscillators, etc. without affecting the cir-
guit. Furthermore, insertion units can be connected for
match-terminated output-level measurement of modules or
gubassemblies in development, production and servicing for
publeshooting, calibration and maintenance. A wide choice
f measuring heads and insertion units is available for fre-
uencies from 10 kHz to 1 GHz and voltages from 1 mV to
0o V.

Dot

. The duplex modulatron meter (duplex synthesizer) option —
_ already fitted in model 84 — can be used at a keystroke for the
: demodulators of the CMTA, for the adjacent-channel power
- meter, the selective RF level meter and for the frequency
~ offset meter. Transmitter measurements can thus be per-
© formed independently of the basic’ unit synthesizer. This
¢ characteristic is a must for transceivers of modern cellular
- radio networks, since these can only be held in transmit
mode by the presence of a receive signal. The duplex
synthesizer covers the entire RF range and is therefore also
suitable for transceivers and repeater stations whose trans-
mit and receive frequencies are in different bands.

The adjacent-channel power meter features a wide dynamic
range for measurements at all frequencies. Even in full-
duplex mode under operational conditions, the measurement
limit of the adjacent-channel power measurement is distinctly
better than the specified limit value, while the synthesizer is
offering a test or data signal to the transceiver.

The adjacent-channel power meter measures the power
transmitted in the upper or lower, first or second adjacent
channel (selectable) in dB (referred to the useful-channel
power) or absolute. Like all measuring facilities for transmit-
ter testing, the adjacent-channel power meter can be con-
nected to the high-sensitivity input, which features the same
dynamic range for measurements in a level range which is 40
dB more sensitive.

The hig selectivity and excellent dynamic range of the adja-
cent-channel power meter make it also ideal for selective
measurement of the absolute level at any frequency in a wide
level range.

This optlon aliows complete test programs to be generated,
executed and stored in a non-volatile memory — including
error logging on a printer — without the use of an external
process controller (detailed description see paye 195).

Th|s optlon (which is already fitted in the CMTA 84) enables,
in conjunction with the Duplex Modulation Meter CMTA-B9,
measurements on mobile stations of cellular radio networks
(detailed description see pages 200 and 201).

serting Units URY-Z2 and URY-

Z4in conjunction wrth RF Millivoltmeter CM-B8 for measuring
RF voltages and RF levels in the wide frequency range from
10 kHz to 1 GHz and with a large dynamic range from 1 mV
to 100 V (depending on model).

1 with selectable attenuation

1:1/10: 1/ ground for drsplayrng external AC and DC signals
on the storage oscilloscope or AF analyzer of the CMTA
models 54 or 84.

for measuring RF levels from 100
kHz to 500 MHz and displaying frequency response curves
during sweep measurements on duplexers, IF filters, reso-
nant circuits and demodulators on the storage oscilloscope of
the CMTA models 54 or 84.

% as additional carrying handles on
the Ieft and rrght of the instrument, also for protecting the
controls durlng field operation.

7Z4-2% for easy integration of the CMTA into
19" systems W|thout modifying the equipment configuration
(Front panel Grips ZZG-95 are included).

T 21 for transferring test programs of
the Autorun Control CMTA-B5 from one CMTA to another
and for program filing.

with RF cables and extender cable for
maintaining and servicing the CMTA.

M i1 3 as plug-in
filter unit of extremely compact deS|gn with BNC connectors
for suppressing unwanted frequency bands (eg for off-air
measurements) or for suppressing the transmitter signal
fundamental for harmonic measurements to above 80 dB.

CM-Z11 150-MHz highpass filter for harmonic measure-
ments on transceivers in the 4-m band

CM-Z12 300-MHz highpass filter for harmonic measure-
ments on transceivers in the 2-m band

CM-Z13 700-MHz highpass filter for harmonic measure-
ments on transceivers in the 70-cm band

[P

The transmitter signal is derived from the additional 30-dB
RF output (the fundamental being largely eliminated by the
corresponding HP filter) and applied to the second RF input
for measuring the harmonic. Since the cabling need not be
changed during the complete transceiver test, fully automatic
testing can also be easily implemented.

3 224 for measuring forward and
reflected power and VSWR in the frequency range from
1 MHz to 1 GHz. It has three built-in, independent directional
couplers covering the main frequency ranges 1 to 30 MHz,
30 to 200 MHz and 200 to 1000 MHz with.overlapping and
ensures high accuracy over a wide dynamic range. The 5-m
connecting cable makes it possible to connect the meter
between transmitter and antenna even at difficult-to-access
points.
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Cellular-radio Simulators

The cellular-radio simulator is already fully integrated in the
CMTA 84. For the CMTA 52 and CMTA 54, the optional
cellular-radio simulator (CMTA-B13) is available for cellular-
radio measurements.

The CR simulator contains simulators for all major cellular
radio networks. With these simulators, the network-specific
call setup can be performed, the speech connection held, the
channel and power changed, and also the call cleared down.

CMTA:
gin processor.

Cellular-radie
processor.

FSKfilter: PSKfilter: Voicefilter.

testers

Thanks to the cellular-radio simulator, the CMTA is able to
influence the signalling parameters and to analyze data
telegrams in detail (down to bit level), thus providing com-
prehensive information on the signalling procedures between
transceiver and CMTA (CMTA being the base station). If
further detailed information on the signalling generated is
required, the storage oscilloscope is available for diagnostic
analysis and data telegram recording. The signalling test
depth is extremely high. All parameters, including timing, are
displayed or output on a printer.

The cellular-radio functional unit is designed as a three-processor system
(coder, decoder, coordination processor); it has all functions required for the
ceflular radio networks, Network C, Radiocom 2000, NMT, AMPS and TACS,
such as signalling data generation (coder/decoder) and analog signal proces-
sing (AF signals) '

RAM+ROM.

Analog signal processing

“Firme €ompanidor

From demodulator

From modutation generator

To demedulation evaluation

To FM modulator

PSK:
Network €

Processor

RAM + HOM

. PSk
i Network©

Protessor.

- BAM{ROM
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he integration of all the necessary measuring facilities
n only one instrument brings advantages in all fields of
pplication:

no cabling required

minimum space requirement for easy integration into
automated test systems and testshop workstations

radiotelephones of all cellular radio networks can be
tested by one tester

* The high intelligence of the CMTA provides

- % fast, system-compatible response from the complete
tester

& access to the analog test facilities at any time (even
during signalling)

The following advantages result for the user:

optimized test routines

no operating errors thanks to menue-controlled user
prompting B

no detailed system knowledge is required

i

Design and measurements

A three-microprocessor control unit generates, evaluates
and coordinates the date streams. Different modems convert
the data stream into modulated signals. A signal processing
unit with filters and a time expansion/time compression
facility allows a network-specific separation of test tones and
data signals for the transmitter test and separate processing.
The deviation of data and test tone for the receiver test can
therefore be adjusted separately.

Precise analog measurements can be performed on radiote-
lephones of all cellular radio networks under operational
conditions and without using the service mode.

Receiver tests

& AF voltage and AF frequency response
# AF distortion and SINAD or S/N

& receiver sensitivity

Transmitter tests

£ power

# frequency

% data modulation

£ test tone modulation and modulation frequency response
2 spurious modulation

# modulation distortion or S/N

@ adjacent-channel power (in full duplex mode)

The signalling capabilities of the CMTA enable detailed
investigation of

& Dbit error rate

& signalling sensitivity

@ call probability

@ error-correction features

B A FVIAY TEE O A TR AT O
{%5%%32;%%@} Py é’%ggg%}%;g%&ggb Ewiaw%j
Operation

The operating functions of the cellular-radio simulator have
the same structure for all cellular radio networks. They have
been designed so that a cellular-radio mobile phone can be
reliably checked for system conformity and all performance
data measured. No parameters whatsoever need be entered
for standard routines, since they are already in the basic
setting. For detailled investigations, all base or mobile station
parameters may however be varied in their values and
contents.

The alphanumeric display is the main means of communica-
tion for all inputs and outputs. All available routines can be
simply selected using the spinwheel and started by just
pressing a key, the required information being displayed in
plain text. The large volume of network-specific information is
cut down to the absolute minimum at the highest user level to
make for convenient operation; only system-compatible test
routines are offered to ensure error-free and fast operation.

As with practical system operation, it is possible to select any
one of the main two modes “registered” and “call set up”.
The advantage here is that standard routines can be ex-
ecuted several times in their various versions without having
to reregister. The CMTA expects completely correct tele-
grams from the mobile phone without using redundancy for
error correction. This ensures detection of any systematic bit
errors, which would restrict the error correction capability
under real operating conditions.

If errors occur, the evaluation protocol is automatically called
up, in which the preceding telegrams can be displayed in
plain text or at bit level. Troubleshooting is facilitated by the
possibility of defining an abort telegram during the evalua-
tion. An additional error-tolerant mode detects any secondary
errors and provides fast and comprehensive error diagnosis
without having to eliminate the primary etror.
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CMTA

- CELLULAR RADIO — network signalling

all ,elyear,dewri by
Mobile phone

" Main mode selection
NMT 450
NMT 900.

;Adaptatron possrble to various
Country codes :
Radlo bands (with radio band Jirnits: channel spacing, m > e ,phone and MTX
leaved chanhel spacing; duplex frequency e
spacing). S

4 Parameter input-

Mobile ph ity o 5 e
Powe? Igvce)llqke priorty . B Ty S Specmcanons

Calling channel o ~oAextradataforNMT)
Traffic channel ‘ : ‘ S 5 " ‘Data deviation setting (1200 baud) :
. : . e ¥ : o R [ *Frequency ; G 0106 kHZ ;
Automatic roaming provides ' " Resoluti 5 | 2% of full scale value(1.5, 3 or 6 kHz)

Mobile phone number

L Error hke CMTA 52 + resolutlon :

Call setup : : g : o g Superwsore tone (accompanymg vo
Mobile phone — MTX (CMTA) i P : : Frequericy :
MTX (CMTA) — mobile phone Error L v G .
Call setup with error check accordmg 1o gurdelmes mcludmg ”Bg‘;ﬁﬂggﬁ --------------------- 23/°lf’§ﬁfscare Vel ot tositong
response time measurement o 7 RESOIIION .. . v PRSI ( 175 3 0r 6 kHz)
Signalling during traffic E T T RITO L s s like CMTA 52 +resolution
 ‘Change in channel : “e S : gupervisorytone fortest purposes ‘ )
Change in power o s : ontinuous adjustment of frequency T
_g P ) - 7o anddeviation. Lo o ... referto AF synthesizer of CMTA 52
Signalling protocol with output of Deviation measurement’
’ Time scale (timing) 1200 baud (withodt accompanying L i
Telegram parameters o , e S 08t IONGS) « s i S { “refer to frequency deviation *
Telegram bits i i Ll ~-Supervisory tone (with or -meterof CMTA 52 . :

Type of error (if any) ‘ 5N i accompanymg test tones)

*Network selection ' o -,Specmcatlons L
»_‘-I}}\\Agss . ‘ : ,,(extradataforAMPSandTACS)

© Parameter selection “wo - Datadeviation setting::
7. Paging/access channel : Besolutronf <5 kHz
Voice channel b kH

Power level : 2 S ror
- Busy/Idle bit spezification g o i : :
:+ Other system-relevant special parameters

" Autonomous registration

Call setup (origination)
Mobiie phone — base station (CMTA)
. ‘Base station (CMTA) = mobile phone -

Signalling during -conversation
Power change

Voice channel change

.Flash request

Error check in identity. request

Evaluation-of results

Signalling protocol with output of
telegram: blocks
data. bits

®: timing

@ type-of error (if any)

cleardown by
obile station,
base station:(CMTA)

ore; ‘recall and teset functio fbrzspecif



Reudlo traffic area definition ’ o Lo T Spemﬂcatlons

2 standard: base ‘stations with different levels and at-different distances ¢ (extra data for Network cy
- Up t0'32 base stations with programmable level, dlstance and mgnallmg L .
or up t0.16 control'channel frequencies . - [ ~ Simulationof base station Siiios . up to 32 base stations with
Hagistration with definition of control channet and power ratmg : : - programmable level and phase
geglstratlon by: level Data dlock - (dlstance)
egistration by distance o : d
ﬁeglstratlon by definition (32 base statlon or 16 control channels) ggg;mlc 'p'h'zi'sg range LR S gatg‘goa;;or reference frequency
: RESOILION & . o v v e v v .. 0:8ps
RF fevel : o L - :

Dynamic level range i s i 0.t0 40:dB (0 dB fine {evel setting)
Resolution”. & iivony e 0.1,dB g

Error {upto 20dB attenuatlon) 0‘1 dB per dB or attenuation

Data and test modulation usmg compresswn facility in burst or ‘concen-
trated signalling mode. g :

Frequency dewatlon ofdata’ . ... . 0to6 kHz
Resolution:: .. KRS SR e 100Hz . .
Error: ol il S same as CMTA 52 + resolution
- andindependently adjustable ol L .
- Hand-off; concentrated sugnalhng . Test modulation (fs values).. . . ... .. 250 Hz/1.5kHz/3 kHz/6 kHz
intracelllintercell-hand-off - Resolution .. v ..o vl oy - same as for CMTA 52
: CEror(fap<4kHz) Lol e same as for CMTA 52 + 1% of fs

Halease by subscrlber
On-hook
Release initiation

" 'Measurement of test frequenyc deviation in burst signalling mode
“with deviation weighted.after expansion
Deviation'measurementranges: -

falease by base station : , s values) i sk 250 Hz/1.5 kHz/3 kHz/6 kHz
With announcemerit S . ~iino o Resolution oL o e same as for CMTA 52
All trunks busy. - ' R Gt Frequency range . oL . il . 20 Hz to 6 kHz (~3 dB)
Subscriber busy Error (far<d'kHz) .o L. same as CMTA 52 + 1% of fs
Subsystem . Distortion (fap = 1-kHz). .. .. e <1% (Af 3Vafs)
“ Telegram evaluation lndlwdually or automatlcally if there is. an-emor s Measurement of test frequency deviation
condition e without data frequency deviation
glszﬁy tOf |san 255 telegrams (abort telegram selectable) fi (service mode of mobile station) . . .. same as for CMTA 52
arameter: ;
Telegram bifs (see specifications) .~ - - ; Measurement of data frequency deviation
s - : - ; in burst and concentrated signalling
Lhecking error-correction facility : . mode (without test frequency
Bit error implantation deviation). .. ... ...... .0 vkl same as for CMTA 52
Monitoring mode with continuous display of all telegrams sent by moblle .
station , ,
{thers
Transmission of clock pulses for charge meter
Setting of any charge count
Direction of speech scrambling
Mode selection ) Specuflcattons
Private . [ (extra data for Radiocom 2000)
Public . .
Combined (private/public) L Data deviation setting
Automatic registration : : g 1200 baud
Number of mobile phone Phasedeviation............... full scale: 1.5/3/6 rad
Home base station of mobile phone ; : . . Resolution . . . .. 1% of fs
Mobd ‘ : - Error ... .'same as CMTA 52 + resolutlon
lobile phone and network parameters ‘ -’50 baud (speech-accompanying 3|gnaII|ng)
Number of mobile phone - . : : s Frequency deviation ... :..... Oto1kHz
Number of home base station - : S RESOIUEON ... i <50 Hz
Number of traffic channel el S (with test deviation < 1.5 kHz),
Call setup : : ] : Sl . <100 Hz (with test deviation <3 kHz)
Mobile phone > Basé station (CMTA): - > : S S <200 Hz (with test devratlon'<6 kHz)
Base station (CMTA) - mobile phone with defmmon ot - R Bror ... same as CMTA 52 + resolution
@ type-of connection (simplex/duplex) : A ¥ Deviation measurement .
® various call priorities or restnctions (tlme restriction) - E = : i ; ) ;
@ error check 1200 baud (without accompanying o
; 3 . ; iy tostiones) Lo el o see phase deviation meter of
Evaluation of results : Gl RN et CMTA 52
Indication of diailed number o oy - - 50 baud (with or without ’
Slgnamng protocol with R PR AL B accompanying testtones). ..., .. .. see frequency deviation meter of
telegram blocks P Sl i i CMTA52
0 telegram bits 5 - - : o *
® timing
@ responsé time
® type of error(if any)

Call cleardown by
mobile station -
base station. (CMT) .

Others
Stors, recall and reset functlon for specmc data isets of mobile phone and
base statlon (CMTA)
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Specifications

- -DCXQreference oScﬂ!ator

L 2% 109/ day i
+(after 30 days opera’tlon)

typ. <2 x10-7/year
<2%10-9/°C

Hone, because of standby-mode

i heating; otherwise <15:min- . v

£ Combined mput/outputconnector e - - s

- nput ;
Frequeney: v/t 10MHz 250 HzZ:.
clevel e >100 me,fs into50Q
Output S TR :
Frequency ... . il e 1QMHZ T

Level .. ... 0 el L TTL(Zoy approx. 50 Q)
.10MHz, 0dBm )

.- Extra output cyonnyector

Receiver measurements

‘Signal generator
:Frequency .

URange .oulouiiue e 100kHz 101000 MHz
Resolution . ....... .0 ... .. 1Hz S :
Frequencyeror .............. <Veresolution 4+ reference error

Level CW,FM, oM. v =137.t0. +13.dBm ;

! -(0.032 uV to 1-V.into 50 Q)
AM s ~187.to +7 dBm:
Overrange :
without specification = .~ . . ..« LA adjustable to #16:dBm
Resolution . ............. ... 0.1dB
Level error (P =—-127.dBm) ... <+1.5dB)
Fine level adjustment .. ........ 0to—19:9dB, non- mterruptlng

Spectral purity

.. -Spurious signals . :

Harmonics . ............ ... <—30dBc
Residual AM (rms) ’
at0.03t020kHz ... ... . e %0.02%

,'Frequency 0.1t0 |31.25t0]62.510| 12510 {25010 |500to
. 31.25 6250 {125 250 500 1000 - | MHz

‘Nonharmonic
" signalis
‘“more than
->5 kHz from .
thecarrier ... |<~70 |<-80 |<~80 |<~80 | <-76 |<=70 |dBc

-~ Residual FM
0.03t0 3 kHz
(CCITT) ... <2 <1 <1 <1 <2 <3 Hz
0.03t020 kMHz | <6 <4 <4 <4 <6 <12 Hz

;“Wideband
noise for CW
- (>2 MHz from

= carrier, 1 Hz

* bandwidth)?) ~140"1~145 | ~145 | ~145 | —145-:}~145".]'dBc

Modutation modes
= Internat/external, ACorDC .. .o, AM; FM, oM
- Multipte moduiation . .. ..U AMint. W|th FM/qpM ext.
FM/@M int. with AM ext,
Multitone modulation, ;. .00 2ixint
-int. with ext.
2 X intwithext.

f'%'Ah\pIitude modulyatiyon' S
- Modulation depth ... ..., L1, 01099%

CerResolution s il r e 0.5%

Modulation frequenicy ... .00 DC to 50 kHz

testers

odulation distortion') .
Ariod S1OKHZ . i <1% for 30% AM,

«1.5% for 80%.AM
Error (m <0.8, no EXT CAL ‘
AF<30KHZ) ) s

00

. <8% of setting + spur. AM.

dée’ |

10

~120

=130

=140

1037 104 ST 8 08 Hz 07
. i . Cameroﬁset——>

Single- sujeband phase noise at 100 and 500 MHz, 1 Hz bandw1dth

Frequency modulation

. Frequency 10:1101.81.25101 62.5t0] 125 10| 250 10| 50010 |

31.25-.162:50-1125 250 {500 1000} MHz
Max. deviation. 1200~ 150"~ 1100 - [200 1400 . {800 *kHz
Resolution at Af <1 KMz .o i 10Hz

atAf=tkHz 0 10

- Modutation frequericy range” “

 FMAC 10Hz10100kHz.

U FMDC DC to 100 kHz ;

- Modulation distortion i .

“ (mod <10 kHz, Y2 max. deviation) ... <1% (via MOD EXT, typ. 0:1%)

 Error (without EXT CAL; :

- 20Hz10100KHZ) o, . . eaie. «<5% of seiting-+ residual FM -

~Frequency error for FM DC
. “"Carrier frequencyoffsef whien
- FM DC is switched-on

>8125MHz .o JUui <1% of deviation + 1X 10-6
. fe=31.25 MHz .. oo oo 5% of deviation + 200 Hz
- Phase modulation :
- Phase deviation .. ... i .00 0to5t080rad
o ' (see FM modutation)
- Modulation frequency ......... 0. 300 Hz to 6 kHz
'Resolution Ap <0.1rad .......... 1 mrad
Ap=01rad .......... =1%
CEmOr L i same as FM + 2% frequency
response
" AF voltmeter
“Weighting ...................0, rms, peak +, peak -
CFreguency ... ... el 50 Hz t0'20 kHz
. 'Weighting filtter .. o.u il see transmitter and

receiver measurements”

Measurementrange. . .. 1 T
Resolution V.<10mV..v.. oo

+3% of readmg + reso!utuon
>1OO kQ - :

. 20 Hz 10 500 kHz

lnput voltage <30 kHz 3mVio30V.
. =30kHz .- F30mMVto 30V o
Resolution ol L : 0.1 Hz, 1:Hz selectable: -
POF: Vs e A i.[iseé time base. + resolution

e S/N meter determines the S/N ratio for the AF voltmeter mput 51g

‘switching the modulation:on'and off: ;

seeAF voltmeter
1

<05 dB 4 error dus to resndual
AN FMofthe RF synihe |zer :

ansmitter measurementS~ -
wer meter

equency ........ S viiiste 1000 MHz
5mW 1050 W (75 W usab(e max;

i 0. 408 + resolution .
7dBm<P<20dBm ..... oo 05dBtyp.
S_olut;oq g ; . '
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Ambient temperature . 50 c
50W . [ 5minon
‘ Gl smiooff o
2 minon s Tminon -

Sminoff -l 5minoff: i

RF frequency counter - ©
FYOqQuUeNCY . v vs s i 1. MHzto.1 GHz

- {canbe used from 400 kHz)

Zinput level - : .

RF mput/output . 5mWto 50 W L

5t0500mV.

< 10Hz, 1 Hz, selectable
..see time base +resolution,

' f2Hzat>100 MHz

AM, FM, oM,
+PK; PK +PK/2 PK Hold
MAX PK or RMS
Frequency devuaﬁon meter
L FrequUeNEY.. il ca i s 410 1000 MHz -
Deviationrange ..., .. L nan ST 100 kHz
Peak: welghtmg or :
RMS weighting.or . - .
automatic switchover at. ;... v deviation-of 100 Hz:
Demodulation frequency .
Display: . .\ i ittty T Vi 20 Hz to 20 kHz
Resolution Af <1 kHz el Hz
Af=1kHz p 1% of reading
Output for demod: signal DG to 20 kHz
ResidualFM?) f, <500-MHz. - 3Hz o CCITT
fo =500 MHz . .. o 5 Hz to CCITT ,
Ermord) .........00u0 i e 3% + error due to residual FM +
. resolution
inputlevel for specified .
testerror ...........0. AP are P>20 MW,V >10mV
Weighting filters ., ... ... ieevi vyl 750us deemphasis,
.. see transmitter and receiver
measurements for more

weighting filters

Usable : 1 i
input IF wide IF wide + IF narrow?) | IF narrow?) +
level -CCITT filter CCITT fitter
RF input/ 20 uWio 0.5uWto 0.5 uWto 5nWto
output 50 W 50W 50W 50 W
2nd input 300V to 50 uvto 50 uVto S5uVio
1V 1V TV 1V
Phase deviation meter
Phase deviation: . ;i »voni v v v 25 rad
Peak weighting.or. T
RMS weighting or :
automatic switchoverat, ........ 0.1 rad
Demodulation frequency.. ... .. .. 300 Hz to 10.kHz
Resolution<0.1rad ............. 0.001 rad
=0.4rad Lo 1%
Error ... cii see FM deviation meter
. + 2% frequency response
Weighting filters, switchable ... ... .. see transmitter and receiver meas-
urements
AM meter : :
Frequency ... ... ..ooiicssi . 1.5 MHz to 1000 MHz
Range ... .. .w i i . 99%
Resolution:m <10%. . ; 2 0.01% AM
m=10%" L 0.1% AM
Demodulation frequeney-.: . : 1. B0 Hz to 20 kHz
Residual AM%) .. .~ T +<0.03% to GCITT :
Error (m <0.8)2)8) . s DI <5%of reading 4 rescdual AM
Input level for specified
SITOr ... o i i e P>5mW,V >5mv ,
Weighting filters .. ... ...00 .1 i see transmitter and receiver meas-
s urements
Usable i o
input IF wide IF wide + IF.narrow?) . | IF narrow?)"
level Iy e 5
RFinput/ = - [2uWio 50nWio
output. . |50W. 5 S| BOW
2nd input- 100 Vo 15aVito [ 15 uV to
50mV 50mV sl 50, my

300-Hz hlghpass fllter (can be swm:hed into. demodulatson path)
Error in passband . Vil <0548 (300 Hz to 20 kHz)
Attenuation-at 240 H dB

Attenuation at 190 Hz":

CCITT filter. . . .. O R i to CQITT specifications

" SINAD measurements on AF or demodulated sighals;, weighted.or un- .

Transmitter and receiver measurements

Programmable notch filter .
Progr. niotch frequencies .

100 Hz <fn°mh =5 kHz

Weighting bandwidth: - i
100 Hz <frh- <500 Hz'. e 4 kHz.
500 Hz it S8 kHz :20kHz
Errorin passband- i £=0.5dBs
Maximum attenuation |

(forinput voltages >100'mV). ..u: 7' =60dB -
Relative notch bandwidth (60.0B) .. .. 1%

‘Relative notch bandwidth (50 dB) ... 2%,
~Relative.centre frequency spacmg :

100 Hz to 500 Hz . e <0.8%
500 Hz to.1 kHz <0.6%:
TRHZ0 2KHZ . Lo i <1:2%

2KHz1oB KHZ LB %

Programmable highpass filter
Progr. passhand cutoff

frequencies (0:5.dB)-. .. ...+ a0 107 Hz 10:10.6 KHz; in.60 steps: -
Upper cutoff frequency . ... ., .. Loa-21kHzor
o approx:10 tlmes the passband
: cutoff frequency
Errorinpassband... . .vi. .o 0= =0.5dB
Maximum attenuation
* (for input voltages >100:mV) .’: . ;- =50 dB
Stopband cutoff frequency/
passband cutoff frequency ...: v.ux 0.75
Intrinsic.distortion ... ... .." L s <0.3%

- Passband cutoff frequency-spacing ~ approx. 100 Hz up to3 kHz
E Programmable lowpass filter ’

Progr. passband cutoff. -

frequencies (0.5dB) ..o, ool i 235 Hz to-21 kHz, in 60 steps
Errorinpassband ..........;...; <0.5dB

Maximum attenuation

(for input voltages >100.mV) . ..., =50 dB

Stopband cutoff frequency/

passband cutoff frequency ........ 1.33

Inherent distortion . .............. <0.3%

Passband cutoff frequency spacing - - approx. 100 Hz up to 4 kHz

Programmabie bandpass filter .. . combination of high and lowpasses

Demod.

signal 300 Hz $
HP 1\’7*’\

> cacirr

]

HP _/—
*) Programmable
passband cutoff
frequencies and %
stopband cutoff LP
frequencies f
* L Detector
Netch ———
: il .
- I
il

f .
|5
Notch ¥ :
Distortion /
r ‘ SINAD.meter

Possible weighting filter configurations

AF voltmeter signal

Distortion measurements on the AF.or demodulated S|gnals welghted or
unweighted (see filter configuration)

Testfrequency... .o s v s vets w05 100 Hzto 5 kHz
“Range .. vy i 10 50%
Resolution . ... .. iiisie siniaiiy 2 00:3%
Minimum input voltage ...« .. =+ v o 30mV
Intrinsic distorion ;... .4« v i =0.3% G
Error o oo e e <5% of reading + intrinsic d|stort:on -

weighted (see filter configurations)

Test frequency : ¥ kHz or 100:Hz to 5kHz
Range. ... i vivas [T ;- 10:50.dB
Resolution:-, =i sl vog i 7.0.1dB
Minimurninput vo tage S L e 30mY
Testlimitsdueto i e
stopbéand fllterattenuatlon ...... L >50dB
inherent AOISe .+ vy v <0 my
Error oL s s <0:5dB + effectof test limit
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Specifications (continued)

. -Modulatior generators
. Operating modes . ... o vl single-tone modulatron

dual-tone modulation with separately
o ad;ustable parameters;dual fone hav-

“ing the same level at the modulatlon

: i generator output
o Frequency . ..... ..ol 20Hzto25kHz =
i {can be used to:30-kHz) -
. Frequency resolution :
F<1/3/6/10/20KHZ . i iss : .01/02/1/25/10Hz
oo FmR0KHZ Lo 20 Hz
 Frequencyerror ....... .00 e, <Yz resolution
Fixed frequencies ..........: L8, presettable
Output voltage. .. . .. AR 10uVtosvV
Resolution Vo <imV ...... .0 10wV
Vo=1mV ..., 1%
Error (Vo>1mV). ... ...ou <3%
Output impedance . . ... [N <3Q
Max. output current .. ... . LAy 20 mA
~ Distortionf <10kHz .. ........0.. <0.5%
fzZ10kHz . oo <1%
Selective call encoder/decoder
Standard tone sequences ... ...... ZVEI/ZVEI2/CCIR/EIAJEEAL
EURO/VDEW/CCITT, NATEL and
customer-specific sequences, pro--
: selectable
Digits . ............ ... 00 0t09,AtoF
Calllength . .............c.0.0000 1to 25 tones
Automatikrepeat ............... selectable
Encoder
Frequencyoffset .............. can be setto +10%
Toneduration. . ............... to standard or preselectable
Duration isttone . ............ . “adjustable g
Pause duration ............... adjustable :
Decoder.................. ... tolerances to standardor programm:
able with out-of-tolerance display
DTMF decoder
Standard ........... ... 00 DTMF
Display.............cooiin. tones 0109, AtoD, *, #
Calllength . .................. 25 digits :
Minimum S/N ratio of signal
tobedecoded ................ 3dB, typ.
Dual-toneencoder ............. to DTMF and customer-specific
seguences
Digits ........... .o Ot09, AtoD, ", #
Calllength ............00..... 25 dual tones
Tone/pause duration .......... to standard or programmable
DC measurements /
Range (including test range
~and commonmode drive) . ... ... .. | V| =80 V, referred to chassis ground
Voltage measurement ;
Range ................. ... Oto £30V
Input impedance . . 10 MQ
Testhimit ........ 1imv
CEMOr e <3% + test resolution
Current measurements :
Ranges ............inviiaiin 0to =10 A, forashorttime 15 A
Impedance............ G e 50 mQ
Limit .. ... L e e e 1mA
Error ... e ol <3% + resolution
AF spectrum analyzer (CMTA 54/ 84)
. Displayabie signals . ... ... 0.0 AF voltmeterinput - :
e demodulated signals, beat 5|gna|s -
external signals o
: (Zin approx. 1:-MQ)
Frequency ... .. il 1020 kHz (crystal accurate)
- -Level (reference level)
AR L T 1.6 mVto 35V (rms)
Demodulated FM ... 00 iy 50 Hz to 100 kHz {peak)
‘Demodulated AM ... : o000 20.1t0 100% {peak)’
Demodulated M . . oin 07001 to 25 rad (peak)
- External signals .. 0 VU Ve 8 Ve 14 Vi(rms)
- -Dynamic range . : .
- (for ext. signals >10mV)-... ..\ 66 dB, referred to the reference

plus 6 dB.overdrive reserve
“olog: 10dB/div,.
“log, 2 dB/divorlinear

. +£2dBto60dBbelow -
‘reference level

- Automatic test filter selection as & function of spah
: Bandwith at

16 Hz
40 Hz
100 Hz

testers

. 8SB spectrum analyzer (CMTA 54/ 84)

) S AF analy5|s vra AF mput
S8Byransmittertest-... . [ sl i

RF frequency:i. . MHz ..
Level{reference level i s vy iy ~2410 +47 dBm (RFmput/output)
: o 64t +17dBm (end mput) :
o8pan L \
Dynamic range
Levelerrof ... ;- .

- RF spectrum monitor (CMTA 54/84)

- Frequency ;... A 400 KHz 16 1000 MHz i
Leve} (reference Ievel) S e =2440 +47 dBm(BF |nput/output),

—64 to +17 dBm{2nd input)
Dynarnic range for.input level
| >13dBm (RF.input/output) or
>=27dBm @ndinput) . . e >60dB {for the frequencies
) >0.5 x4, or <2 x ), referred to the :
reference level

.................... Ciloedog. 10 dB/div,
: 10g, 2 dB/div or linear
“Levelerror.. ii.. .. P

o Automatic test filter selectlon asafunction of span

S Bandwidth at
Atestfilters .. i L wis i L 3d8 | 60dE
25kHz "85kHz -
8 kHz 120kHz
25 kHz 350 kHz
80 kHz 1200kHz ™

' Oscilloscope (CMTA54/84) . 0. digital storage oscilloscope -
-Displayable signals ........<..... external signal (Z;; approx.-1 MQ

. - AC/DC coupling) ;
e ) AF, demodulated sighals (AM, EM;.
5 ‘pM), beats (AC coupling)

. “Amplitude (1/2/5 steps) R ’

SExternal .. e coedco2mv/divio 5 V/div
................ 1 mV/div to 20'V/div

R ST AR SN T 0.1% /divto40%/div

................... 20 Hz/div to 40 kHz/div
................. 0.01 rad/div to 10 rad/div
STimebase ... .oV v e crystal accurate
CDivisions L Lo av i A 1/2/5 from 0.05 ms/div
: ! 10 50 ms/div :
Bandwidth .. e .. DC to 20 kHz (usabie 16100 kHz)

. Trigger
Triggersiope... . ...i.u.iain. ..
Triggerlevel.............0.... full screen height, in 160 steps

Trigger delay

Trigger : Display i
1 i
{ 2 ¥ 3

0.110'800 ms

~‘Main operating modes ..., .. w7, -8cope of single-shot ,
Scopemode ......... o 1147 i . Yepeat mode with automatic free =run-
nmg

- Pre-trigger

Selectable trigger point, €9 37.56% i
50% 100%

. Display
T 2 g
125% steps

(15.0verlapping ranges)
ignal itself -

ignal or YEXT? connector

- Selectable trigger point, 69 37.5%
50%. .. . 100%....

=G 625-1 (IEEE 488)
relays
<28 V,1 <025 A, P <3VA



Accessories and extras

for RF Millivoitmeter. CM- BB
RF Probe URV-Z7 &, uh i . - } see URV3,

10-Vinsertion Unit URY
72100V Insertion Unrt URV. pagee 439
> for oscilfoscope i
Oscilloscope Probe SMFS— 1
Division ratio/bandwidth

<1021 /approx 100 MHz
4 r1/approx. 10MHz
. ground

. Maximum voltage. .-
C compensation
Connector ... .. :
¢ : Detector Probe SMF: :
inmV; V, W, dBm or dBuV Frequency range... 100 kHz to 500 MHz
1% or0.1dBm - Input capacitance - - :.approx.4 pF: -
basic error + frequency response Maximum voltage- . S B0V
< Polarity.. oo ;- positive:.
' . Connector BNC .
- ‘For-Autorun Control/
“Printer Interface- CMA- BS . i
,,,,, Transfer Memory CM=Z1 .. .. ... handy semrconductor memiory mogd-
depends on probe : E ule for storing test routines so that *
, 'see yecommended extras they can'berun'on dlfferent {est
g “setups
/ Service Kit CMTA-Z2..00 0000w extender/. adapter cable set
?;'equency ..................... 410 1000 MHz : ‘ :
Shannelspacing:.. . oo 10/12.5/20/25 kHz : L o
NAMIKEANGS - . ... ev e 1010 85 dB _Ordering information
Test limits Order designation . . ... . ;o0 ok ~ » Radiocommunication Analyzer
(P >20 mW,; CW and FM, COMTAB2. L e 834.0000.52
drsplay in dB) CMTA 54 :
i i with spectrum.analyzer, ;
% ] Dvnamlc range ) . and storage oscilfoscope .. .. 834.0000.54
Yis . . CMTA 84
fi e \ N L with spectrum analyzer,
PR typicat s storage oscilloscope and
; . - RENaT s | & CRsimulator®). ... -0u o . 834.0000.84
w0 | /\\—\ ; Supplied accessories ............ power cable
E Options
Autorun Control/Printer interface . . . CMTA-B5 ...... 835.3661.02

Adjacent-channel Power Meter .... CMT-B6 ....... 803.7810.02
I l : RF Millivoltmeter . ............... CM-B8 ........ 803.6813.02

Duplex-Synthesizer/

73 dBfor AM * guaranteed - Modulation Meter®) .............. CMTA-B9 ...... 835.3510.02
ol ‘ ‘ ) - Cellular-Radio-Simulator?)°) for
. i e o Network C8), Radiocom 2000,
‘L 0 800 & [z 99 NMT 450, NMT 900, AMPS, TACS .. CMTA-B13 ..... 835.3810.02
Test limits ; Network C software for
(5 mW <P. <20 mW; CW and FM : manufactures®) ................. CMT-B12 ...... 835.7915.02
displayinWy ... o000 <0.5 nW
Error (displayindB) .. .......... to CEPT/FTZ filter specifications : ?;i:'f:’r"r;:r:?:yex"as oMzt 803.7510.02
display inWy .....000 L same as display in dB + power meter: = TANSWIVIBITIONY ..o Ll - .
(cpiayin) errore as dspay " : ﬁrinﬁer Cable................... CM-Z5......... 835.6919.02
Testlimits for full duplex mode (P >20 mW) in conjunction with the g ighpass Filter 150 MHz ......... CM-Z11........ 836.5012.02
Duplex Modulation Meter ¢ 00 (P aec0 mW) in conj : Highpass Filter 300 MHz ... ...... omM-zi2.. .. 835.5064.02
<200 MMz and 70-cm band .. >78dB, typ. 82 dB (for AM >73 dB) Highpass Filter 700 MHz ......... CM-Z13........ 835.5112.02
900-MHz-band. . ..... DR >76 dB, typ. 79 dB (for AM >73dB) .. VSWR InsertionUnit............. CM-Z20........ 1002.3003.52
] ServiceKit..................... CMTA-Z2 ...... 835.6819.02
Selektive level measurements Process Controller. .............. PCA5 ......... 375.2010.04
Models 84,54,52 .. ........... selective level measurements using Process Controller. .............. PUC........... 344.8900.10
RF amplifier with AGC (relative meas- IEC-busCable ................. PCK........... 292.2013.10
urements) Universal Impact Printer .......... PUD2 ......... 359.5018.02
Models 84,54 ... ... L. DL selective level measurements using Universal Ink-jet Printer .......... PUD3 ......... 359.5601.02
attenuators (absolute level measure- Rad_IOCOde TestSet.............. 393.7110.03
ments) Oszilloskope Probe . ............. 358.0312.02
) DetectorProbe ................. 358.0412.02
Duplex Modulation Meter CMTA-B9 ' Demodulator Probe 241.2116.00
Stand-alone modulation meter independent of the basic unit for AM, FM and. - BNC Adapter................... 241.1110.02
M; for measurements on relay stations and full-duplex radio equipment: - . Termination (50Q) .............. 100.2927.50
Data that differs from that of the basic unit: . 19"Adapter . ...... ...l 396.4911.00
Frequency deviation meter o . Front-panel Grips 5U 396.5176.00
Residual modulation P RERER Ic iggg m:; :?;ﬁ;ﬂfg'cg_r ‘ Recommended extras for RF Millivoltmeter CM-B8
CR Simulator CMTA-B13- or = . RF Probe ERRER PR R R R I T PRI URV-Z7........ 292.5312.02
Model 84 .. ;. simulation the base Network C, . 10-V Insertion Unit
" Radiocom'2000; NMT 450/900, . 50 Q/N connector ............. URV-Z2........ 288.8010.55
AMPS and TACS (see from page f 100-V Insertion Unit g
180) - . 50Q/Nconnector ...........0.. URV-Z4........ 283.7716.55
Generaldata =~ - o " For more accessories see URV3
- S . ; For terminations and attenuator pads, see section 13
Operating temperature ", . Oto +50°C ;
Storage temperature . . 4010 +70°C.
Shock/vibration testing shock:tested to DIN 40046, part 7 . R ——
(30 g, 11 ms); vibration-tested to.DIN. - 1} For fine level variations to 0 dB.
40046, part 8 (11.to 55 Hz, 2 g); ; 2) Without weighting filter.
corresponds tolEC publications | 3} P>20mW, V >10V.
68-2-27 and 68-2:6: e 4} IF narrow: bandwith approx. 25 kHz.
EMC/RFI

8) For f <4 MHz with P >15WorV >30 mv: typ arror.
7) No Probe; see recommended exiras. .
8) For examining the Network C bit level, only with CMT B12.
(in some countries, the permission of the PTI' is required).
9) Fitted as standard inCMTA.84. : .
10) CMTA-B9 is also required: ; ) = 205

1o VDE 0871/0875.and Bundespost - 5 P>5mW,V>5mV.

8810 132V/ 192
47 to 420:Hz, 20(
safety class 1.

0

Power suppty

Dimensions: (W><HxD) O e
Weight :




