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Mobile Radio Measurements

Radiocommunication Tester CMT. Radiocommunication Analyzer CMTA

0.1 to 1000 MHz
(CMT55: 2 GHz, DECT)

Radiocommunication Testers
CMT and CMTA not only pro-
vide the ultimate in radio
measurements but also novel
measuring facilities and in-

depth testing

Photo: CMTA

Uses

The various models of Radiocom-
munication Analyzer CMTA ond Radi-
ocommunication Tester CMT from
Rohde&Schwarz form a tester family
for all applications in radio measure-
ments inciuding related fields. The
instruments feature the same operating
philosophy and o similar concept.
Their differences lie moinly in test
depth and measurement capabilities.

CMT and CMTA are able to perform
any measurements on AM, FM, oM
and SSB transceivers as well as on
mobile ond base stations in modern
radio networks including cellular
radio. Future-proof design is ensured
by providing a variety of options. A
wide choice of accessories including
probes, detectors and VSWR insertion
units, various printers as well as plug-
in RF filters allow adaptation even to
the more exotic DUTs.

AMALYZER - (0190008 | - CMTA

General-purpose radio fester CMT

Its range of measurement facilities
makes the CMT ideal for radio festing
in production, simple development
tasks and in mobile or stafionary serv-
ice. Applications also include mainte-
nance and fast go/nogo festing for
incoming inspection.

High-tech radio tester CMTA

CMTA provides radio measurements
of the highest quality. It contains all the
facilities
measurements. Its unusual variety of

required for  precision

measurement capabilities provides
exceptional test depth. This means that
the CMTA will mainly be used in devel-
opment, quality assurance, type

approval and acceptance festing.

2-GHz rodio tester CMT55

Like the CMT, the CMT55 provides full
radio measurement capabilities in on
extended frequency range up fo
2 GHz for directional-radio applica-
tions. The Modification Kits CMT-U26
(broadband  modulation/demodula-
tion) and CM-U20 (power burst meas-
CMTS5 a

vrement) make the

tavourably priced, fast ond fullfea-
tured tester for DECT (Digital Euro-
pean  Cordless Telephone) in
production and service.

Signalling measurements

Special fester configurations with inte-
grated signalling unit are available for
signalling measurements on radio-net-
work mobile phones including those
for cellular radio.

Variety of models

* CMT54: 1-GHz basic mode! with
integrated oscilloscope

* CMT55: 2.GHz model with inte-
grated oscilloscope, broadband
modulator and demodulator, DECT

RF measurements
* CMT84: same as CMTA 54, plus

infegrated signalling unit

* CMTA52: 1-GHz basic mode! with-
out oscilloscope

. CMTABA: same o.s CMTAS54, plus
integrated signalling unit
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Characteristics

Concept

Due to the clearcut separation into
generator, measurement and control
section, CMT and CMTA are ideal for
testing all kinds of electronic modules
and units. Numerous built-in RF and
AF measuring facilities replace the
voriety of individual instruments other-
wise required and associated cabling.
These radio testers, and in particular
the CMTA, are a sort of fulkfeatured
electronic minilab.

Additional RF aftenuator for signal

to be measured, yielding maximum

dynamic range

_® Synthesizer-accurate RF and SSB
analyzer

o Synthesizer-accurate AF analyzer

_e Storage oscilloscope with universol
trigger facilities

_® |EC/IEEE-bus interface, relay

matrix

Two independent AF synthesizers
V/I DC meter

DTMF coder and decoder

e Transient recorder

RF Duplex Frequ. w

synthe- synthe- offset po.aer

sizer SIzer meter meter

4 meter

RF
o IR RF

R counter

Inpuv/ 2nd RF RF/IF COﬂCOPf Of CMT
output input and CMTA (simplified)

Cost effectiveness

A minimum of investment and software
make the radio testers particularly eco-
nomical, even in testing small quanti-
ties and different types of DUTs, eg in
automatic testing.

Basic configuration of CMTA 54

* OCXO reference oscillator with
high immunity to temperature
effects and little aging

* Programmable highpass and low-
pass filters

* Programmable notch and reso-

nance filters

Distortion and SINAD meter with

Variable test frequency

Operation

Even beginners will be quickly familiar
with the tester

The logically organized front panel
guarantees errorfree, self-explanatory
operation and fast access to all
measuring facilities. Even the execu-
tion of complex routines remains trans-
parent. Test parameters and results are
updated continually and the alphanu-
meric display provides information on
the individual steps of a sequence.
Keypad polling and result displays
operate in a multitasking mode to
ensure extremely fast response of the
tester.

Alphanumeric display as communication aid
between test set and user. Here: request to enter
RF frequency of receiver

Result displays

Four large, illuminated LCDs simulta-
neously indicate all results and param-
Additional
displays with clear scaling, selectable

eters. quasi-analog
range hold and resolution of 1% facil-
itate adjustments. Time constants can
be selected to match the displays per-
fectly to various requirements. The full-
scale values of the quasi-analog
displays are optimally matched to the
particular measurement and can also
be preset for special adjustments.

Measured modulation displayed in both digital
and analog form: RANGE HOLD for optimum
adjustment

The tester saves the user a lot of work
Switchover between transmitter and
receiver tests can be triggered either
manually or automatically by the trans-
mitter power of the transceiver. Parts
of transmitter and receiver fests can be
combined as desired, each individual
measuring  facility being directly
addressable.

Autorun control and printer interface
allow automatic runs for complete
transceiver testing to be generated,
stored, recalled and printed out.



Radiocommunication Tester CMT, Radiocommunication Analyzer CMTA

Two reloted results simultaneously shown on
some display: AFvoltoge measurement (digital)
with associated distortion (analog)

Integration into automatic fest systems
The IEC/IEEE bus is the key to expand-
ing the testers into o fully automatic,
computercontrolled universol radio
test system.

Simple |EC/IEEE-bus commands as
well as the use of internal, automatic
test routines ensure fast generation of
test runs. Basic software packages
make progrom generation extremely
simple, since only individual routines
have 1o be called up for which no pro-
gramming knowledge is required. Up
to eight integrated relays are provided
for transceiver seftings and for control-
ling additiona! devices.

Measurement capabilities

RF synthesizers

The RF synthesizers in CMT and CMTA
provide CW, AM, FM or @M signals
with excellent signal/noise ratio.
CMTA features extremely low residual
FM, 1Hz frequency resolution over
the full frequency range and on
overrange up to +16 dBm. Electronic
fine level variation is without carrier
interrupt.

AF synthesizers

Two independent AF synthesizers with
different level settings offer universal
modulation capabilities by allowing
any combination, even with external
modulation.

The two AF signals feature excellent
S/N ratio, low and frequency-inde-
pendent output impedance and small-
est levels down to 10uV. Eight
presettable, fixed frequencies con be
stored and recalled for o fast test of the
transmission range. Even the lowest
modulation frequencies are transmit-
ted precisely.

RF power meters

RF power meters with a wide dynamic
range are provided in CMT and
CMTA both for measurements on high-
power transmitters and also for accu-
rate determination of the output power
of mobile phones of the lowest power
class.

* VSWR Insertion Unit CM-Z20 is
available for measurement of for-
ward and reflected power as well
as VSWR

* Modification Kit CM-U20 enables
GSM power burst measurements
and TDMA applications in general

Adjacent-channel power meters

The adjacent-channel power mefers
determine the power fronsmitted by
the transceiver in the upper and lower
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adjacent channels referred to the use-

fukchannel power or as absolute
power. Double conversion using oscil-
lators with particularly high spectral
purity results in o wide dynamic range
of more than 80 dB for measurements

in the radiotelephone bands.

RF millivolimeters

Selective RF millivoltmeters are inte-
grated for measuring extremely low
levels. They detect signals down to the
1V range; thanks to simple calibro-
tion, their accuracy is comparable 1o
that of the RF power meters. The RF
millivoltmeter operates independently
of the other measuring facilities and
allows connection of high-impedance
probes as well as of insertion units for
matchterminated meosurements, A
wide choice of probes and insertion
units is available {chapter 7).

RF counters

The RF counters operate independ-
ently of the internal RF synthesizer.
They also allow measurements on
transmit  and

transceivers whose

receive frequencies are in different

bands.
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AF counters

The AF counters can be switched to
operate as a period or a gatedime
counter fo measure the frequency of a
demodulated signal, of the AF-voltme-
ter input signal or the RF frequency off-
set (internal IF measurement]. In this
way both high measurement rate for
fast frequency adjustment with 0.1 Hz
resolution and high immunity to super-
imposed noise, as may occur in off-air
measurements, can be achieved.

Demodulators

The builtin  AM, FM and oM
demodulators are automatically tuned
by periodic measurement of the RF
frequency; they can also be preset to
reduce fransients to an absolute mini-
mum. Any type of peak weighting is
possible, supported by a peak-hold
function (detection of shortterm, tran-
sient peak modulation) and RMS
weighting {S/N-ratio measurement].

A deemphasis of 750us can be
switched on for special FM measure-
ments. The demodulator outputs are
DC-coupled and have a wide dynamic
range corresponding to a frequency
deviation of £125 kHz. In conjunction
with trigger outputs, transmitter tran-
sients can thus be measured quite sim-

ply.

Duplex modulation meter and
synthesizer

The duplex modulation meter and
synthesizer enables the modulators,
frequency-offset meters, adjacent-
channel power meters and selective RF
level meters to operate independently

of the RF synthesizer. It covers the

entire RF range and is ideal for
measurements on fransceivers or mod-
ules whose transmit and receive fre-
and output
frequencies are in different bands. The

quencies or input

low spurious FM enables all transmit-
ter measurements to be carried out
without any restrictions.

This is partficularly interesting for
measurements on repeater stations
and mobile phones of modern radio
networks since these can often only be
held in transmit mode by the presence
of a receive signal; the duplex
modulation meter should therefore

always be wused for transmitter
measurements.
Distortion and SINAD meter

Meter rectifiers operating in parallel
make for a very high measurement
rate. The test frequency of CMT is
1kHz, while that of CMTA can be con-
tinvously adjusted between 100 Hz
and 5 kHz. Noise and distortion prod-
ucts are displayed on the integrated
oscilloscope of models CMTA54 and
CMTA84.

i DEMOD - SPECTRUM 18 dB/0 |

| 8.088 kz__ 18,0 knz _B.B03 iz |
START [ENT REF-LEV SPAN STOP

Distortion products, displayed on integrated
oscilloscope

S/N meter

The S/N meter determines signal/
noise ratio at the AF output of the
transceiver by cyclically switching the
modulation on and off. It is possible
here to exempt pilot tones from being

switched off.

AF voltmeter

The AF voltmeters measure AF volt-
ages from 100 uV to 30 V with high
input impedance. RMS weighting is
used and peak weighting can be
selected to detect pulse noise. Various
time constants and result averaging
factors can be set, eg for stabilizing
the result displays for adjustments.

Filters

The testers contain a large variety of
filtlers. They include, for instance, a
150-Hz highpass filter for hum sup-
pression, a 300-Hz highpass filter for
pilot-tone suppression and a CCITT fil-
ter for psophomeiric weighting of
noise. Standard filters in CMTA are
continuously tunable highpass, low-
pass, narrowband bandpass (reso-
nance filter) and notch filters. Most of
the filters can be used?on)zmbina-
tion, thus allowing measurement of
complex, distorted or even muiti-
frequency signals via the AF-voltmeter
input or using the demodulated signal.

All filter combinations selected are
also effective for the other AF
measuring facilities like analyzer, stor-
age oscilloscope, frequency meter or
selectivecall decoder. As a result, the
dynamic range is increased and the
application field of the tester further
enhanced.
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A switchable narrowband filter is pro-
vided in both types of tester fo increase
sensitivity and selectivity of RF meas-
urements. This is particularly useful at
the second RF input for off-air measure-
ments.

SSB and AF analyzer

The SSB and AF analyzer is o narrow-
band analyzer for signals applied to
the RF input as well as for AF and
demodulated signals. It enables meo-
surement of suppressed carrier, vestig-
ial sidebands and
products in the transmitter fest on SSB

intermodulation

transceivers, while selective measure-
ment of all AF spectral components is
possible in the receiver test. In addition
to the SSB application, the SSB and AF
analyzer can also be used as a selec-
tive level meter for analyzing the spec-
tral components of demodulated and
AF-voltmeter input signals.

AF spectrum analyzer

In CMTA, the measurement capabilities
of the SSB and AF analyzer are sup-
ported by screen display of the spectra.
The dynamic display range is more than
70 dB; extremely narrowband filters
even resolve strong, closely adjocent
signals. RF and AF voltages down to the
mV range or spurious FM 1o below 1 Hz
can be displayed and analyzed.

RF spectrum analyzer

The integrated spectrum analyzers
feature high accuracy, user-selectable
start and stop frequencies with span,
zero span and different bandwidths.
Their dynamic range approaches that
of stand-alone units. A special vector
method together with the use of a fine
beam is employed for producing o
crisp screen display as well as curves
without discontinuities.

The RF spectrum analyzer has a user-
selectable span of up to 10 MHz in the
tull frequency range, the filter band-
widths being selected automatically.
As an SSB analyzer it displays o
frequency spectrum of up 1o 10 kHz
about the center frequency with very
high frequency resolution. All RF sig-
nals up to 1 GHz are resolved with a
filter bandwidth of as low as 150 Hz
(SSB analysis) or o filter bandwidth
matched to the span (RF analysis).

Digital storage oscilloscope

The digital storoge oscilloscope with
transient-recorder  capabilities  has
excellent trigger focilities such as
pretrigger, trigger delay, frigger level
with switchover and selectable period

of recording.

All parameters can be preset with high
resolution, the amplitude scale being
matched to the signal to be measured.
In addition to continuous display, sin-
gleshot mode is also possible. The
recording period can be selected
between 3.2 ond 3200 ms, with o
remarkable maximum resolution of

3.2 pus.

Two variabie cursor lines can be used
for time-interval measurements referred
to the trigger signal; the time difference
can be indicated at a keystroke.

2nd RF input

All operating modes can also be used
via the 2nd RF input with high sensitiv-
ity. The built-in second RF attenuator of
CMTA in conjunction with the duplex
synthesizer is the prerequisite for high-
precision twoport measurements. Input
and output frequencies may vary in
any way for measurements
frequency-converting modules or units.
CMTA can thus even be used for scalar

on

network analysis of frequency-convert-
ing DUTs.

3rd RF input/output

For receiver measurements requiring
two RF generators, the radio testers are
provided with an additional RF input/
output on the rear panel with high iso-
lation, where o second RF signal can
be applied. All two-signal measure-
ments can thus be carried out without
requiring any odditional devices.
Thanks to its high spectral purity and
high output level, CMTA itself may even
be used as a noise source.

P Time 14018304y
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DC ammeter and volimeter

This measuring facility (standard in
CMTA) is connected to the power sup-
ply of the transceiver. The high com-
mon-mode rejection of current and
voltage measurement path allows
error-free measurement under any
operating conditions.

DC current and voltage measurements
are performed in CMT via a detached
DC Test Adapter CMT-Z6 available as
an accessory.

Selective-call encoder and decoder
(DTMF)

Builtin  selective<all
decoder generate and decode signals
to all major standards including Europ-

encoder and

aging as well as user-specific stand-
ards. The range of application can be
extended by numerous variables such
as extended first tone, switch-selecta-
ble automatic repeot, adjustable
pauses, etc. Inadmissible frequency
varigtions and  excessively long
pauses are marked; the bandwidth to
be evaluated can be preset for toler-
ance investigations. For mobile
phones with touch-tone dialling, a
DTMF encoder/decoder is addition-

ally integrated.
Signalling measurements

To ensure compatibility of a mobile
phone with the radio network, signal-
ling must be generated and assessed:;
conventional analog test parameters
must also meet network specifications.
Optional signalling units can be inte-
grated (see overviews of options,
page 34, 36) to enable transmitter
and receiver measurements to PTT reg-
ulations on mobile stations as well as
on base stations of all major radio net-
works including their national ver-
sions. For testing a mobile station, they
can simulate the base stations of the
following radio networks:

C Net (Germany, Portugal,...)

* Radiocom 2000

* NMT450/900 (Nordic Mobile
Telephone)

* AMPS, E-AMPS (Advanced Mobile
Phone Service)

* TACS [J-TACS, E-TACS, TACS Issue
4) Total Access Communication
System

* MPT1327, MPT1343 (trunked
radio)

¢ POCSAG/Cityrut

¢ ZVEI/VDEW digital

e FMS-BOS

The built-in signalling unit can handle
alf network-specific features so that no
extra equipment is necessary for high-
quality testing. For NMT networks, in-
depth base-station testing is also possi-
ble. Fitted with the relevant option, the
radio testers have special interfoces
adapted to base-station requirements
as well as the suitable signalling soft-
ware.

Design and function

The signalling unit has a friple-micro-
processor control unit which performs
all network-specific signalling in full-
duplex mode at the generator and
analyzer end and also carries out ail
conventional radio measurements.
Since the complete network-specific
signalling and evaluation is integrated
into the signalling unit, almost all the
test facilities of the basic unit can be
used separately even while signalling
is being continued.

Operation

The mobile station can reliably be
checked for system conformity and all
performance features be determined
with a minimum of effort. All routines
can be selected with the spinwheel
and started by pressing a button. All
relevant information is indicated in
plain text on the alphanumeric dis-
play. The large amount of network

information is reduced to a managea-
ble minimum. As the tester knows
which network type it is festing, the
operator cannot select other than net-
work-specific routines; this prevents
errors and makes operation easier.

In addition to exiremely versatile
sequences, the large signalling test
depth gives a comprehensive over-
view of signalling with display of data-
telegram timing, telegram contents, tel-
egram parameters, telegram bits and
type of error. Error injection to check
the error<orrection facilities of sub-
scriber phones is also possible.

When used for testing trunked radio
(MPT1327/1343), CMT and CMTA
allow free definition of all system-spe-
cific parameters and signalling
sequences, since the guidelines for pri-
vate trunked radio networks are

extremely liberal.

After the individual signalling sequen-
ces have been defined, they are loa-
ded into the test set via the IEC/IEEE
bus and executed. Various modes of
operation are possible: PC control,
manual, autorun control or IEC/IEEE
bus. The data detected by the fest set
are automatically loaded into the PC,
where they are analyzed and a com-
prehensive protocol is compiled. The
PC program supports screen windows
and a help menu.
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Specifications

Data refer to CMTA, iower specs in parentheses for CMT. For DECT

measurements, please see data sheet CMTASS

Reference
Oscillator
Aging

Temperature effect
Warmup time

Receiver measurements
Signol generator
Frequency range
Resolution
Frequency error
Level CW, FM, oM

Overrange without specification

Resolution

Fine variation

Leve! error for P 2~127 dBm
Spectral purity

Harmonics

Nonharmonics

Spurious AM, rms
at 0.03 to 20 kHz

Modulation modes

Amplitude modulation

Modulotion depth

Modulation frequency range
Resolution

Modulotion distorfion

Error for m <0.8

Frequency modulation

Max. deviation

Resolution

Modulation frequency range
FM DC
FM AC

Modulation distortion
Error

Phase modulation

Phase deviation

Modulation frequency range
Error

AF volimeter
Frequency range
Weighting
Weighting filter

Measurement range
Resolution

Error
Input impedance

OCXO {siandord)

<1x1077/day {<1x107¢/month),
aofter 30 day&of operation

typ. <2 x1077 /yeor

<2x107°/° C (<2 x107¢/° C)
none, because of stondby-mode
heating {60 min)

0.1 to 1000 MHz [CMT55: 2 GHz)
1 Hz (<25/50/100 Hz)

reference + 0.5 x resolution

~137 1o +13 dBm, AM: +7 dBm
adjustable to +16 dBm

0.1 dB

0 to -19.9 dB, non-interrupting
<x1.5d8

<~30 dBc (1 to 2 GHz: 20 dBc)
<=70 to -80 dBc, frequency-depen-
dent (<-60 dBc, CMT55: <-54 dBc)

<0.02%, CCM-weighied

AM, FM, oM, internal/external, AC
or DC, multiple modulotion, multitone
modulation

010 99% (95%)

DC 1o 50 kHz (DC to 30 kHz}
0.5%

<1% for 30% AM

<5% of sefting + spurious AM

50 to 800 kHz (CMT55: 1600 kHz),
frequency-dependent

10 Hz ot Af <1kHz

(25 Hz ot Af <2kHz)

<1% at Af >1kHz (Af 25kHz)

DC to 100 kHz (not CMT)

10Hz 1o 100kHz (150 Hz 1o
30kHz, usoble: 20 Hz 1o 100 kHz,
with option SCM-U1: 2 Hz 1o 30 kHz,
CMT55: external to 130 kHz)

<1% [via MOD EXT, typ. 0.1%)

<5% of setting + residual FM of signal
generator

0 10 80 rad {CMT55: 160 rad)
300 Hz to 6 kHz
same os FM + 2% frequency response

50 Hz to 20 kHz

rms, peak +, peak - (not CMT)

see transmitter and receiver measure-
ments

5V

100 uV for V<10 mv

1% for V210 mV

<13% of reading + resolution

2100 kQ .

AF frequency counter
Frequency range
Resolution

Error

S/N meter
Dynamic range
Resolution
Error

Transmitier measurements

Power meter

Frequency range

Measurement range

Resolution,  display in dBm
display in watts

Error

RF frequency counter
Frequency measurement range
Resolution

Error

AM meter
Specification for duplex off mode
Operating modes

Frequency range
Measurement ronge
Resolution  for m <10%

for m 210%
Demodvlation frequency range
Residual AM
Error for m <0.8

Weighting filters

Frequency deviation meter
Operating modes
Frequency range
Deviotion range
Demodulation frequency range
Disploy
Resolution for Af <1kHz
for af 21 kHz
Output for demod. signal
Residuol FM  for f, <500 MHz
for f. 2500 MHz
Error

Weighting filters

FM broodband demodulator
RF ronge
Modulation frequency range
Deviation {presefiable range limits)
Error (AF <20 kHz)

Phase deviation meter
Operating modes
Phase deviation measurement range
Demodulation frequency range
Resolution  for <0.1 rad

for 20.1 rod
Error

Weighting fillers, switchable

20 Hz 1o 500 kHz
0.1 Hz/1 Hz, selectable
same as reference + resolution

see AF voltmeter

0.1dB

<0.5 dB + error due to residual FM/
AM of signal generator

1.5 to 1000 MHz [CMT55: 2 GHz)
5 mW to 50 W, usable up to 75 W
0.1 dém

0.1 mW for P <10 mW (<0.1 W)
1% for P 210 mW (20.1 W)

typ. 0.4 dB + resolution

{CMT55: typ. 1 dB)

1 MHz to 1 GHz [CMT55: 2 GHz)
1 Hz/10 Hz, selectable
reference + resolution

+PK, -PK, PK/2, PK HOLD, MAX PK
or RMS

1.5 10 1000 MHz [CMTS55: 2 GHz)
0.01 10 99%

0.01% AM

0.1% AM

50 Hz to 20 kHz

<0.03% to CCITT

<5% (CMT55: >1GHz typ. 5%)

of reading + residual AM

see transmitter and receiver measure-
ments; 300-Hz highpass filter {can be
swilched into modulation path)

same as AM meter
4 1o 1000 MHz (CMT55: 2 GHz)
100 kHz

20 Hz to 20 kHz

1 Hz

1% of reading

DC to 20 kHz

<3 ($4) Hz to CCITT, ref. to 6 Hz

<5 (<8) Hz 1o CCITT, ref. 1o 12 Hz
3% + error due to residual FM +
resolution

750 us deemphasis, see transmitier
and receiver measurements for more
weighting filiers

CMTS5S5 only

40 10 2000 MHz

up to 130 kHz

130/260/520 kHz

<3% + residual FM + resolution

same as AM meter

25 rad

300 Hz to 10 kHz

0.001 rad

1%

3% + resolufion + 2% frequency
response

see iransmitter and receiver measure-
ments



Mobile Radio Measurements

Transmitter and receiver measurements

CCITY filver

Programmable notch filker
Progr. noich frequencies
Error in passband
Maoximum attenuation

for input voltage >100 mV

Programmabile highpass filter

Progr. passband cutoff
frequencies {0.5 dB)
Upper cutoff frequency

Error in passband

Inherent distortion
Maximum attenuation

for input voltages >100 mV

Programmable lowpass filter
Progr. passband cutoff
frequencies (0.5 dB)

Error in passband

Inherent distortion

Maximum attenuation

for input voltages >100 mv

Programmable bandpass filter

Distortion measurement
Test frequency range
Measurement range
Resolution

inherent distortion

Error

SINAD measurement
Test frequency range
Measurement range
Resolution

Ecror

Modulation generators
Operating modes

Frequency range
Resolution: f <1/3/6/10/20 kHz
Frequency error
Fixed frequencies
Output voltage
Error (Vg >1mV)

Selective call encoder/decoder

Standard tone sequences

Digits
Call length
Automatic repeat
Encoder
Frequency offset
Tone/pause duration
Decoder

DTMF decoder
Standard
Display
Coll length

Dual-tone encoder

Digits
Call length
Tone/pause duration

DC measurement

Voltage measurement
Error

Current measyrement
Error .

to CCITT specifications

{not CMT}
100 Hz sfogpen S5 kHz
<0.5dB

260 d8

LC)_‘MT: switchable 300Hz highpass
¢ demodulation)) i

107 Hz 1o 10.6 kHz, in 40 steps

21 kHz or approx. 10 times the pass-
band cutoff frequency

<0.5 dB

<0.3%

250 dB
[not CMT)

235 Hz to 21 kHz, in 60 steps
$0.5d8
<0.3%

25048

combination of highpass and lowpass
filters (not CMT)

100 Hz to 5 kHz (1 kHz)

to 50%

0.1%

<0.3%

<5% of reading + inherent distortion

100 Hz to 5 kHz {1 kHz)
110 50 dB (1 to 46 dB)
0.1d8

<0.5d8

(2nd generator: option CMT-87)
single-tone modulation,

dualtone modulation {optional)

20 Hzto 25 kHz, usable up to 30 kHz
0.1/0.2/1/2.5/10 Hz

<0.5 x resolution

8, presettable

10uvie 5V

<3%

ZVEIT, 2/CCIR/EIA/EEA/EURO/
VDEW/CCHTT, NATEL and user-spe-
cific sequences

Ot Awf

1 1o 25 tones

selectable

can be set to +10%

to standard or programmable
tolerances to standard or programma-
ble with outof- tolerance display

{option CM-B11)
DTMF

tonesOto 9, Ao D, *, #
25 digits

\
{option CMT-87, to DTMF and user-
specific sequences)
Oto9, AtoD, *, #
25 dual tones
to standard or programmable

(option CMT-Z6)

Oto+30V

<3% (CMT-Z6: 5%)

Oto 10 A, for g short time 15 A
<3% [CMT-26: 5%)

AF m analyzer
Disployable signals

Frequency range

Level range (rrﬁefence level)
AF
Demodulated FM
Demodulated AM
Demodulated oM

External signals

Dynamic range for V;, >10 mV

Scale

Level error {f >50 Hz)

Automatic fest filter selection

S$SB spectrum analyzer
SSB receiver test
SSB transmitter test

RF frequency
Level range (reference level)

Span
Dynamic range
Level error

RF spectrum monitor
Frequency rcm?:
Level range (reference level)

Dynamic range for input level
Scale

Level error

Automatic test filter selection

Oscilloscope, CMTA54/84 only
Displayable signals

Amplitude
External
AF volimeter
Demodulated AM
Demodulated FM
Demodulated oM
Time base CMTA
Divisions
Bandwidth CMTA
CMT, ext. DC/AC
Trigger slope CMTA
Trigger level
Main operating modes CMTA
Scope mode

Single-shot mode
Recording lime
Screen display
Trigger sources
General data
Power supply

Battery, CMT
Dimensions {W x H x D); weight

Ordering information
Radiocommunication Tester
Radiocommunication Anelyzer

Modification Kits for CMT 55
Power Burst Measuremaent
Broadband Modulator/
Demodulotor

CMTA54/84 only

AF voltmeter input, demodulated sig-
nals, beat signals, external signals

{Zin approx. | MQ)

to 20 kHz {crystal accurate}

1.6 mVio 35V {rms)

50 Hz to 100 kHz (peak)

0.1 to 100% (peak)

0.1 to 25 rad {peak)

SmVio 14V (rms)

66 dB

log 10 dB/div, log 2 dB/div or linear
+2 dB 1o 60 dB below ref. levei

as a function of span

{3 test filters)

CMTA54/84 only

AF analysis via AF input

AF analysis ofter internal RF If
conversion

400 kHz to 1000 MHz

~24 to +47 dBm (RF input/output)
~64 10 +17 dBm (2nd input)

Oto 16 kHz (8 kHz)

typ. 66 d8

typ. 3dB

CMTA54/84 only

400 kHz to 1000 MHz

-24 1o +47 dBm (RF input/output)
—64 10 +17 dBm {2nd input)

>60 dB

log 10 dB/div, log 2 dB/div or linear
<3d8

as a function of span {4 test filters)

CMTA: digital storage oscilloscope
external signal (Z;, approx. 1 MQ, AC/
DC coupling), AF, demod. signals (AM,
FM, M) beats {AC coupling)

1/2/5 steps for CMTA

2 (5) mV/div to 5 {10) V/div

1 mV/div to 20 V/div

0.1%/div to 40%/div

20 (5) Hz/div to 40 kHz/div

0.01 rad/div to 10 rad/div

crystal occurate

1/2/5; 0.05 to 50 ms/div

DC 10 20 kiHz (usable to 100 kHz)
DC/5 Hz 1o 100 KHz

+ or -

full screen height, in 40 steps

scope or single-shot

repeat mode with automatic
free-running

3.2 3200 ms

1/8 of the recording

(15 overlapping ranges)
signal or EXT connector

8810 132V/194 10 264 V,

47 10 420 Hz, 200 VA (CMT: 100 VA
11 1o 30 V [approx. 80 W)

420 mm x 220 mm x 460 {340) mm;
26 kg

CMT54 0802.2020.54
CMT55 0802.2020.55
CMT84 0802.2020.84
CMTA 52 0834.0000.52
CMTAS4 0834.0000.54
CMTAB4 0834.0000.84
CMU20 0860.1852.02
CMTU26 1001.9008.02





