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We are an independent manu-
facturer of electronic equip-
ment and systems. Our name is
synonymous with innovation,
precision and quality. A leading
position on the international
markets and worldwide pres-
ence are the solid basis to our
success.

Lasting customer satisfaction is
central to our activities. Our
market share is maintained
through ongoing innovation,
high-quality products and effec-
tive marketing. For the benefit
of our customers, we are contin-
ually strengthening our capabil-
ities and expand them by
resorting to services and facili-
ties of outside suppliers.

REG.NO 10388-01

Quality assurance verification for
development and design, pro-
duction, installation and service
[DQS Cerlificate Reg.

No. 10388-01) as well as
AQAP 1. The verification system
for the measurement equipment

used complies with ISO10012-1,
AQAP and MILSTD-45662A.

It is one of our principles to find
the optimal solution to the cus-
tomer's needs, Our quality assu-
rance system is in line with the
DIN IS09001 standard.
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... before you turn to the
next page:

New products supplement to
Measuring Equipment Catalog
03/94

This supplementary catalog informs
you about all new products that have
been launched on the market since the
publication of our Measuring Equip-
ment Catalog 93/94. Both catalogs
will be valid until the publication of the
next main Rohde & Schwarz Measur-

ing Equipment Catalog.

You are looking for a suitable solution

to your measurement problem?

o Choose the field of application from
the Table of Contents (pages 2 and
3) and look for the associated prod-
uct categories on the right-hand side.

¢ The page number indicated there
will guide you to the table of contents
of the individual chapters which are
marked by thumb tabs.

You already know the name of the R&S

instrument or its fype designation?

® |n this case, look for the desired in-
strument in the Type/Data Sheet In-
dex at the end of the catalog, from
page 142 onwards.

Specifications

Specifications given in this catalog are
in part abridged. For full and binding
specifications please refer to the rele-
vant data sheet or system manual which

are available on request.

Other Rohde & Schwarz publica-
tions

Sound and TV Broadcasting Measure-

ments Catalog

— Excerpt from Measuring Equipment
Catalog 93/94, chapter 3

Power Supplies Catalog
— Excerpt from Measuring Equipment
Catalog 93/94, chapter 12

Sound and TV Transmitter Systems

Catalogs

— Transmitter systems and components

— Antennas, air lines, filters

— Measuring and monitoring systems

— System planning, sound and TV
broadcasting standards

Measuring and Monitoring Systems

Catalog (sound and TV broadcasting)

— In-service equipment, generators, de-
modulators, measuring equipment

— Data transmission equipment

~ Measuring and monitoring systems

Antennas Catalog (not for sound or TV

broadcasting)

— Calculation formulas, diagrams

— Antennas, matching units, rotators,
control units, power supplies

User Information for Radiomonitoring
— Receiving systems, components

— DF systems and components

— Radiocommunications equipment

— Antennas

— Standards and regulations

— Applications

~ Questionnaires as planning support

Rigs and Recipes for Measurements

and Monitoring of FM Sound and TV

Broadcasting Systems

— Measurements outside and during
fransmission times

— Monitoring procedures

Data Sheets

In the Type/Data Sheet Index from page
142 onwards you will find the data sheet
reference number (PD 7...) for each in-
strument. The data sheets come with col-
detailed

description of instrument features, appli-

our illustrations and a

cations and specifications.

News from Rohde & Schwarz

The Type/Data Sheet Index from page
142 onwards indicates the number of
our in-house journal in which you can
find an article from the development
lab or fest hints for a certain instrument.
As a regular subscriber to News you
will also be kept informed about all
newly developed Rohde& Schwarz
products. Rohde &
Schwarz is published in German, Eng-
lish and French three times a year.

News from

Application Notes

Additional technical literature from
Rohde & Schwarz such as special pub-
lications on current items, refresher top-
ics, compendia, efc. is available for
various fields of application. Please
contact your local sales engineer or
Dept. HW-UKD (Fax +(4989) 4129-
3208).

Technical Publications

The index of publications lists all R&S
articles that were published in News
from Rohde&Schwarz Nos. 132
through 139 and in other technical
magazines in 1991 and 1992. We
shall be glad to send you a copy of any
publications from this index. Please ad-
dress your requests to Dept. HW-UK
(Fax +(4989) 4129-3208).

Request for printed material

Please fill in the reader service cards at
the end of the catalog and we will
promptly forward you the information
requested. For even faster service: just
send a fax fo our International Sales
and Service Division +(4989) 4129-
3567.

Published by

ROHDE & SCHWARZ GmbH & Co. KG
Editor: Gerhard Krétschmer
Translation: Dept. 5DCD2



2 Chapters
Indexes

1 Mobile Radio Measurements
2 EMC/Fieldstrength Measurements, Radiomonitoring
3  Sound and TV Broadcasting Measurements
4 Spectrum and Network Analysis
b Signal Generation
6 Signal Analysis
7 Voltage and Power Measurements
8 Board Testing
9 -Control of Measuring Instruments
10 Test Systems and Projects
11 Training, Support and Service
12 Power Supplies, Measurement Accessories



Addresses
Type/Data Sheet Index

Mobile Station Testers (GSM, GSM/PCN)
Base Station Testers (GSM, GSM/PCN)
Mobile Station Radiocommunication Test Set (GSM/PCN)

Microwave Antenna System
Shielded and Calibrated Magnetic Field Pickup Coil
Active Antenna System

Digital Video Interface for Video Generators
PAL Substitution Signal IF Modulator
Video/Audio TV Scope

Spectrum & Network Analyzer
Harmonic Mixer
Fast A/D Converter

HF Signal Generators
Microwave Signal Generators

Contents

Base Station Radiocommunication Test Set (GSM/PCN)
GSM, PCN Software Packages, Radiocommunication
Service Monitor, DECT Radiocommunication Tester

Active Rod, Dipole, H-Field Measurement Antennas
Absorbing Clamp
Absorbing Clamp Slideway

Video Analyzer/TV Scope

Distortion Network for Video Analyzers

Broadband FM Demodulator
Scalar Network Analyzer

Software for COFDM with Arbitrary Waveform Generator

Selective Modulation Analyzer
AF Analyzer/DSP Unit
RF/IF Selection for Modulation Analyzers

Peak Power Sensor
Thermocouple Sensors

Directional Power Sensors (Insertion Unit, Peak Power Sensors)

Test System Software
Power Test Station

Industrial Controller
Hardware, Software
On-board Extensions

GSM/PCN Base Station Test System
PCN Simulator
DECT Type-approval Test System

See Catalog 93/94, page 395

Power Supplies
RF Step Attenuators

Interfaces
Software Packages for Measurements
Industrial Monitor

GSM Coverage Measurement System

39

55

65

77

93

101

108

115

121

133



Company Profile

Rohde & Schwarz: Competence in Radiocommunications and Measurements

Company Profile

Founded around 60 years ago by Dr.
Lothar Rohde and Dr. Hermann
Schwarz as a physico-technical devel-
opment laboratory in Munich, the en-
terprise was in the beginning engaged
in the development and production of
high-precision laboratory test equip-
ment. Very soon, the high quality stand-
ard of the laboratory became a byword
amongst many large companies con-
cerned with radiocommunications,
which made the two young entrepre-
neurs in electronics a major supplier of
measuring equipment.

The way from a pioneer for laboratory
test equipment to becoming one of the
largest European manufacturer of elec-
tronic measuring instruments is lined by
numerous landmarks in the history of
the company.

Today, Rohde&Schwarz is an interna-
tionally active company in the fields of
radiocommunications and measuring
equipment. For the past 60 years the
company group has been developing,
producing and selling a wide variety of
electronic capital goods. The company
headquarters are in Munich.

With 4500 employees worldwide and
an international network of sales org-
anizations, the Rohde&Schwarz com-
pany group atfained a turnover of
around DM 900 million in the business
year 1992/93. The company is to a
great extent exportoriented: about
50% of the fotal turnover is achieved
outside Germany, more than half of it
outside Europe.

Because of the technological edge of its
products, Rohde&Schwarz is a market
leader in many of its business fields. A
decisive factor for this success is the
high qualification of the company’s
staff. With about 250 trainees and
working students per year, Rohde&
Schwarz makes an important contribu-
tion towards the practical training of
the coming generation of engineers.

Rohde&Schwarz is active in altoge-

ther seven business fields:

¢ mobile radio (communications and
measurements)

e sound and TV broadcasting (com-
munications and measurements)

e EMC measurements

o general-purpose measurements

e radiomonitoring and signal analysis

e radiocommunications

* service, fraining and logistics

Mobile Radio Measurements

As a pioneer in the field of mobile radio
measurements, the company intro-
duced its first ‘intelligent’ radio tester as
early as 1974. Today, Rohde&
Schwarz is a European market leader
for mobile radio test equipment with a
comprehensive program of measuring
instruments and systems for analog and
digital mobile radio.

The Munich company played an im-
portant role in the development of the
European digital mobile radio stand-
ard GSM (global system for mobile
communications): the fest equipment
for the approval of GSM mobile fele-
phones and special mobile fest sys-
tems for determining optimum sites for
GSM base stations were supplied by
Rohde & Schwarz.

As regards the mobile radio infrastruc-
ture, Rohde&Schwarz supplies com-
plete, turnkey trunked radio systems.
Most of the CHEKKER networks of the
German Telekom have been imple-
mented by Rohde&Schwarz as well as
a substantial part of the Cityruf paging
system of the Telekom.

Sound and TV Broadcasting

For more than 40 years Rohde&
Schwarz has been concerned with
sound and TV broadcasting equipment.
Today, the company supplies turnkey TV
and FM sound broadcasting networks,
head stations for CATV networks, moni-
toring and analyzer systems for TV and
sound broadcasting networks as well as
a wide range of measuring instruments
and systems for audio and video appli-
cations. Rohde&Schwarz not only par-
ticipates in the European research pro-
gram for HDTV butis also involved in the
implementation of the digital audio
broadcast system DAB.

Enlrance of Rohde&Schwarz R&D center for
microelectronics, measuring instruments and sys-
tems completed in 1990
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EMC Measurements

Rohde&Schwarz is a leader on the
world market for EMC measuring in-
struments and systems. European and
worldwide standards have been and
continue fo be set up in collaboration
with the company.

The company supplies high-precision
test receivers, spectrum analyzers, sig-
nal generators, amplifiers and anten-
nas for measuring EMI and EMS of elec-
tric and elecironic components in ma-
chines, vehicles, etc. Rohde& Schwarz
also designed complete turnkey EMC
test stations for use in the car industry or
in technical services and supplied all re-

quired measuring equipment.

General-purpose Measurements

Laboratory and general-purpose fest
equipment from Rohde&Schwarz re-
flects the present state of the artin many
fields of application: signal generators,
spectrum and network analyzers, volt-
meters and power meters, AF analyz-
ers, function generators and board test-
ers from Rohde& Schwarz are used
worldwide in development laborato-
ries, production plants and service
centers in indusiry and by research in-
stitutes and public authorities.

Radiomonitoring, Signal Analysis

Rohde&Schwarz can look back on
decades of experience in the develop-
ment and production of direction find-
ers, receivers and antennas. For in-
stance, the DF system of the new Mu-
nich airport has been supplied by Roh-
de & Schwarz. The company offers
complete measuring and monitoring
systems which permit authorities like
the German PTT fo monitor national
and international  radiocommunica-
tions. Mobile coverage measurement

systems from Rohde&Schwarz are for
instance being used by the German
Telekom.

Radiocommunications

In this field, Rohde&Schwarz is one of
the leading European manufacturers of
VHF/UHF ground and onboard radio
systems for airtraffic control. For more
than 30 years the company has been
developing and producing ATC and
airborne radiocommunication systems.

Presently, ATC authorities in more than
70 countries rely on Rohde&Schwarz
radiocommunication equipment. The
company also develops HF and VHF
voice and data transceivers for air-
borne communication. The shortwave
radio network used by the Federal For-
eign Office for keeping in touch with
German embassies around the world is
also a Rohde&Schwarz product.

Training, Support and Service

Optimum service and comprehensive
fraining is rated by Rohde&Schwarz

with top priority. Service labs with ultra-
modern equipment in Munich, Co-
logne and in many of the international
subsidiaries and agencies as well as
mobile service centers ensure high
availability of the measuring equip-
ment of our customers.

In Cologne, the company maintains Eu-
rope’s largest logistics center for main-
tenance and calibration of measuring
instruments and radio equipment. At
this center the company’s own products
as well as instruments and systems of
other make are serviced, tested and re-
paired. In its capacity as an approved
calibration center, Rohde&Schwarz
calibrates measuring instruments for
electric parameters.

Rohde&Schwarz provides training on
instruments and systems, basic training
seminars and refraining courses in line
with customer requirements in Munich,
Cologne or at the customers world-
wide. In addition, Rohde& Schwarz
prepares fechnical documentation for
all kinds of products and systems to cus-

tomer’s orders.

Aerial view of Rohde&Schwarz headquarters Munich (1992)
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A

Mobile Station Radiocommunication Test Set CRTPO2 provides all simulation and analysis capabilities from measurement of GSM/DCS1800-specific signal
parameters through to detailed checking for hidden errors in signalling .



Contents of Chapter |

Mobile Radio Measurements

=

Designation Field of application, special features Type Page
Mobile Station Tester Compact unit for testing digital mobile phones to GSM standard. | CMD52 8
Fully automatic testing of GSM mobiles with logging of results
Same as CMD52, but for festing mobile phones to GSM and PCN | CMD 55 8
(DCS1800) standard
Base Station Tester Compact unit for testing digital base stations to GSM standard. Ful- | CMD54 12
ly automatic testing of GSM base stations with logging of results
Same as CMD 54, but for testing base stations to GSM and PCN | CMD57 12
(DCS1800) standard
Mobile Station Radiocom- Fully automatic test set for use in development, validation, quality | CRTPO2 15
munication Test Set assurance and production of GSM and PCN (DCS1800) mobile
stations
Base Station Radiocommuni- | Same as CRTP02, butfor GSM and PCN (DCS1800) base stations. | CRTP04 19
cation Test Set For use by base station manufacturers and network operators
Mobile/Base Station Radio- | CRTPO2 and CRTPO4 in one unit CRTP24 22
communication Test Set
Software Testing of new GSM services in conjunction with Radiocommunica- | CRTSK28/ | 22
tion Test Sets CRTP02, CRTP04 and CRTP24 K48
Software Preparatory testing for type approval of mobile phones CRTS-P/K... | 24
Radiocommunication Compacttester with new measurement functions for use in high-end | CMS54 26
Service Monitor service, development, production; full-span spectrum monitor, tran-
sient frequency and power measurement, duplex modulation me-
ter, adjacent-channel power meter
DECT Radiocommunication | Digital radiocommunication tester for measurements on DECT cord- | CMT90 29
Tester less telephones to TBR 06; can be used as a production fest set in
conjunction with Process Controller PSMD from Rohde & Schwarz
(page 31)
Overview of Options Previous and new options for radiocommunication testers of CMS | CMS... 34
family
Overview of Basic Basic configurations and options CMS..., 36
Configurations Configuration features and main differences CMT...,

CMTA...
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Mobile Station Testers
CMD52, CMD 55

Compact festers for digital
mobile phones (GSM, PCN] in

production and service

T

Uses

The CMD 52 from Rohde & Schwarz is
a compact unit for testing GSM mo-
biles. The CMD 55 is furthermore capa-
ble of testing PCN (DCS 1800) mobile
phones.

Both models are favourably priced and
combine small dimensions with high
measurement accuracy and speed. The
testers' range of capabilities includes
all signalling, generator and measure-
ment functions required for verifying
the correct operation of the DUT.
Thanks to its fast go/nogo tests and ac-
curate analysis using optional exten-
sions, CMD 52 and CMD 55 are
equally well suited for service and pro-
duction.

Operation

Operation of the CMD is exiremely
userfriendly and requires no detailed
GSM/PCN knowledge. The high-con-
trast, backlit LCD provided with
softkeys on both sides allows conven-
ient callup of test routines under menu
control.

ital
dla:ll:nunl carie?
i Testor

Various GSM-specific parameters are
preset and permit direct testing without
any operator control. In addition, it is of
course possible to modify all parame-
ters individually in the configuration
menus.

Autotest

The autotest function enables complete
measurement routines to be started at a
keystroke without any further interven-
tion by the operator being required.
The fest results in tabular form are dis-
played on the screen or output on a
printer.

Remote control

The CMD is remote-controlled via the
RS-232 or IEC/IEEE-bus interface using
SCPl-compatible commands. In the
remote-control mode the CMD is de-
signed for fast speed to yield high
throughputs in production.

Test capabilities

To fest mobile phones, the CMD simu-
lates a GSM or PCN base station. Two
RF synthesizers, one of which delivers a
continuous BCCH signal, are available
for this purpose.

The major test functions are:
* mobile synchronization

® location update
® incoming call setup
® outgoing call setup

mobile power level conirol

handover (channel change, time-
slot change)

peak power measurement
SACCH measurement (eg Rxlev,
RxQual, power level)

L]

echo fest
call clearing by mobile/by CMD
DC current/voltage measurement

phase error measurement (option)

frequency error measurement (op-
tion)
measurement of power ramping as

a function of time (option)
e bit-error rate (BER) measurement
(option)

Echo test

The echo test allows very rapid go/no-
go analysis covering all essential parts
of the mobile. A word spoken into the
microphone of the mobile is sent to the
CMD, stored in buffer memory and sent
back to the phone.
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Voltage and power measurements
This measurement immediately shows
any atypical behaviour of the DUT. The
DC ammeter/voltmeter designed for
pulsed signals allows correct measure-
ment of the power consumption of the
radiotelephone. To this effect, the CMD
simultaneously measures the minimum,
peak and average values, the averag-
ing time constant being adapted to the
GSM conditions.

Testing handhelds

In addition to the normal RF input/out-
put, the CMD has a high-sensitivity in-
put and a high-level output which ena-
ble tests on modules or on handhelds
with built-in antenna by using couplers.

Module testing

Fault localization in mobile telephones
requires various measurement func-
tions that can also be used without sig-
nalling so that defective units can be
tested down to modular level. The basic
model of CMD already provides some
ofthese functions, other functions being
available as optional extensions.

Options

OCXO Reference Oscillator, CMD-B1
ensures high absolute accuracy, mini-
mum temperature-dependent drifts and
especially high long-term stability.

Reference Frequency Inputs/Outputs,
CMD-B3

For synchronization of the DUT or CMD
to an internal or external frequency of
2.048,10,13,260r 52 MHz orto the
GSM bit clock.

Fast Power Ramp, Phase/Frequency
Error and BER Measurement, CMD-B4
This option enables fast testing and nu-
meric/graphic display of power bursts
and phase and frequency error as well
as various BER, RBER and FER test rou-
lines.

| FRAME TIMING:

| HETLIORK DATA:

ftha: | CONTROL CHANNEL
l‘il?QITl RF CHANMEL: 65
kS Freq. Erron: -112 Hz
1CH Phase Error: =127 © PR/ 5.3 © RHS 2 | TcH
TEST RF CHAH.
BTS POER:

Supentrame: [ 0001]
Multiframe: [ 1]

MCC: 049
e M i | 01
Loc. firea: 12343

TCH
3| TIHESLOT

BTS Powen

Result of RF measurements on CO carrier

SIHGLE
verticas. | CONTINUOUS BIT ERROR RATE
RESTART CLASS RBER TRAFFIC CHAN. LEVEL:  _404,0 dpm | YSED
- H. 0.010% ;':Esw'
0,096 ¥ relative te USED 15 USED
0.0 dB | TiEsLo
[ CLASS [ FER |
| ERASED FRAMES | 0.541 % |
Nooe | BER
IHDICATOR
AVERAGE | 50Frame )

The dependence of the BER on the stimuli can be defermined by simply varying the RF level. The BER is

conlinuously measured and indicated.

uioes | TOLERANCE POWER RAMP

200 | o

60408 [ ¢

aoam [ o

05d8 | E

RS ~36.0 dBm -0.5 dB _F
MiRELy | ~70.0 a8 soan | G
il ICIIT  outoF TOL.  SINGLE SHOT 30048 | W

Presetling of tolerance mask for power ramp measurement

AF Measurement Unit with Frequency
Counter, CMD-B41

For measurements on the audio inter-
face or on modules this option includes
an AF generator, a voltmeter, a distor-

tion meter and a frequency counter.
CMD-B41 enables measurements up to
60 MHz as are required for LO align-
ment. Another application is the festing
of handsfree equipment.
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Mobile Station Testers CMD52, CMD 55

High Dynamic Burst Analysis,
CMD-B42

This option doubles the dynamic range
to more than 72 dB and allows the pow-
er ramp to be measured in the entire
specified GSM/DCS 1800 range. The
measurement determines whether the
transmitter blanking in the inactive time
slot is correct or not.

Bit Interface and TDMA Synchroniza-
tion, CMD-B6

This option provides GSM-specific sig-
nals and trigger inputs and is a prereq-
visite for operating the two following
options:

IEC/IEEE-bus Interface, CMD-B61

In addition to the standard-itted
RS-232-C interface, the CMD can be
equipped with this remote-control inter-

Mobile Radio Measurements

Memory Card Interface, CMD-B62
Memory cards are a versatile medium
for storing test results and instrument
sefups.

GSM Test SIM, CRT-Z2

The SIM card is required for most types
of radiocom equipment to perform BER
measurements in the loop-back mode.

face.

Specifications
These specifications also replace those of Mobile Station Tester
CMD 52 (catalog 93/94, page 39).
Time base TCXO standard
Nominal frequency 10 MHz
Frequency drift in lemperalure

range O to 35°C <1.5x10¢
Aging 20.5 x 10°%/year [at 35°C)
Time base OCXO oplion CMD-B1
Nominal frequency 10 MHz
Frequency drifi in lemperature

range O to 50°C 1x107
Aging 2 x 107 /year

Warmup ltime (at 25°C)

DC voltmeter
Measurement range
Resolution

Error

DC ammeter
Operaling modes

Measuremenl range
Common-mode rejection
Resistance

Resolution for curren! averaging
Resolution for peak measurement
Residual indication

[no current al inpul)

Error

AF Measurement Unit

AF generator
Frequency range/resolution
Frequency error
Level range
Level resolution

Level error
Distortion
Max. outpul current
Output impedance

5 x 10°%/day alter 30 days of opera-
lion
approx. 5 min

Olo+30V
10 mV
<2% + resolution

current averaging with GSM-adapted
time constant, current peak measure-
mentl (positive and negalive)
Oto+10A

+30V

50 mQ

1 mA/10 mA

10 mA

<10 mA [at room lemperature]
<2% + residual indication + resolution

oplion CMD-B4 1

50 Hz 1o 10 kHz/0.1 Hz

same as time base + half resolution
1M0uVte sV

10 uV at a voltage <1 mV

1% at a voltage 21 mV

<5% al a voltage 21 mV

<0.5%

20 mA

<50

AF voltmeter
Frequency range
Meaosurement range
Resolution

Error
Input impedance

Distortion meter
Frequency range

Input level range
Resolufion

Inherent distorfion

Error

Measurement bandwidth

AF counter

Frequency range/resolution
Frequency error

Input level range

Inpul impedance

IF counter

Frequency range/resolution
Frequency error

Input level range

Inpul impedance

Specifications of CMD 52 only

RF generator 1
Frequency range
Frequency error
Resolution

Frequency selling fime
Oulput level (RF IN/OUT)
Output level [RF OUT 2)
Resolution

Level error (RF IN/OUT)
Level error (RF OUT 2)
Harmonics [RF IN/OUT)
Meodulation

Phase error

RF generator 2
Maximum output level [RF IN/OUT)
Level error [RF IN/OUT)

Peak power meter (RF IN/OUT)
Frequency range
Measurement range/resolulion

50 Hz to 10 kHz

0.l mVie30V

100 pV at a vollage <10 mV
1% at a vollage =210 mV
<5% + resolution

1 MQ

300 Hz to 3 kHz

100 mV 1o 30V

0.1% of THD

<0.5%

<5% + inherent distortion

10 kHz

20 Hz 1o 10 kHz/<1 Hz
same as reference + resolution
10mV1o 30V

1 MQ

10 kHz to 60 MHz/1 Hz
same as reference + resolution
100 mV, s to TTL

approx. 1 M@ [[100 pF

GSM band: 935.2 to 959.8 MHz
same as time base

GSM channel spacing: 200 kHz
<3 ms for phase error <2°

-33 10 -120 dBm

+13 to -77 dBm

0.1dB

<1.5dB (<1 dB at =104 dBm)
<2 dB

<-30 dBc

GMSK, BxT=0.3

<4° rms, £10° peck

same as RF generator 1, but
-35 dBm (RF OUT 2: +11 dBm)
<1.5 dB (RF OUT 2: <2 dB}

800 to 1000 MHz
10 to 47 dBm/0.1 dB



Error in GSM band
890.2 10 914.8 MHz
VSWR

GSM phase and frequency error
measurement

Frequency range

Level range (RF IN/OUT)

Inherent phase error
Frequency measurement error

GSM burst power measurement
Frequency range

Reference level for full

dynamic range [RF IN/OUT)

Absolute measurement error of
peak power

RF IN/OUT

RFIN 2
Inherent ripple in active part of
lime slot

Burst analysis with wide dynamic
range

Relative error of individual test
sample

Dynamic range

Measurement limit (RF IN/OUT)
Specifications of CMD 55 only

RF generator 1
Frequency range

Oulput level (RF IN/OUT)
Output level (QUTPUT 2)

RF generator 2
Maximum oulput level [RF IN/OUT)

Peak power meter (RF IN/OUT)

Frequency range

Measuremenl range
GSM band
DCS 1800 band
Resolution
Error in GSM band
Error in DCS 1800 band
VSWR

Phase and frequency error
measurement
Frequency range

Level range
RF IN/OUT

RFIN 2
Inherent phase error
Frequency measurement error

Burst power measurement
Frequency range

Reference level for full
dynamic range
RF IN/OUT

RF IN 2
Absolule measuremenl error of
eak power

RF IN/OUT

Mobile Radio Measurements

0.5 dB + resolution [P >13 dBm)
1.3

1A 1A

with option CMD-B4

GSM band: 890.2 10 914.8 MHz
10 to 47 dBm (RF IN 2: 60 to

0 dBm)

<1.5% rms, <5° peak

<5 Hz + fime base

with option CMD-B4
GSM band: 890.2 1o 914.8 MHz

10 1o 47 dBm (RF IN 2: =37 1o
0 dBm)

see peak power meter
<1 dB

0.1dB

with option CMD-B42

<1.5 dB to 72 dB below peak power
>72 dB
<-36 dBm (RF IN 2: <-83 dBm)

like CMD 52, but

GSM band: 935.2 to 959.8 MHz
DCS 1800 band: 1805.2 to
1879.8 MHz

-3510-120 dBm

+11 1o -77 dBm

same as RF generalor 1, but
-37 dBm (RF OUT 2: +9 dBm)

800 to 1000 MHz
1700 to 1900 MHz

0 fo 47 dBm

0o 33 dBm

0.1d8

<0.5 dB + resolution (P >10 dBm)
<0.8 dB + resolution (P>4 dBm)
<1.3

with oplion CMD-B4

GSM band: 890.2 1o 914.8 MHz
DCS 1800 band: 1710.2 to
1784.8 MHz

GSM band: 0 to 47 dBm

DCS 1800 band: 0 to 33 dBm
-60 1o 0 dBm

<1.5° rms, <5° peak

<5 Hz + time base

with option CMD-B4

GSM band: 890.2 1o 914.8 MHz
DCS 1800 bond: 1717.2 to
1784.8 MHz

GSM band: 10 lo 47 dBm
DCS 1800 band: 0 1o 33 dBm
-37 10 0 dBm

GSM band: <0.5 dB + resolution
(P >10 dBm)

DCS 1800 band: <0.8 dB + resolu-
lion (P >4 dBm)

11

RFIN 2

Inherent ripple in active part of
lime slot

Burst analysis with wide dynamic
range

Relalive error of individual test
sample

Dynamic range

Measurement limit (RF IN/OUT)

Measurement limit [RF IN 2)

Interfaces

IEC/IEEE-bus interface

Other interfaces

Reference frequency inputs/oulpuls
Synchronization input
Frequency (seleclable)

Impedance
Level

Synchronizalion oulput |
Frequency

Level
Synchronization oulput 2
Frequency [selectable)

Level
General data
Power supply

Power consumplion (without options)

Dimensions (W x H x D)
Weight (without options)

Ordering information

Mobile Station Tester
for GSM
for DCS 1800 and GSM

Extra
GSM Test SIM

Options (for both models)
OCXO Reference Oscillator
Reference Frequency Inputs/
Oulpuls
Fast Power Ramp, Phase/Frequency
Error and BER Measuremen}
AF Measurement Unil with Frequency
Counter [CMD-B4 also required)
High Dynamic Burst Analysis
[CMD-B4 also required)
|EC/IEEE-bus Interface
[CMD-B6 also required)
Memory Card Interface
{CMD-B6 also required)
Support for CMD-Béx Options

GSM band: 1.3 dB
DCS 1800 band: <1.5 dB

0.1dB

with option CMD-B42

<1.5 dB to 72 dB below peck power
>72 dB

GSM band:<-36 dBm

DCS 1800 band: <-48 dBm

GSM band:<-83 dBm

DCS 1800 band: <-85 dBm

option CMD-B&1

[option CMD-Bé also required)
interface to IEC 625-1/IEEE 488,
SCPl-compatible command set

RS-232-C (9-conlacl)
Cenlronics (25-contacl

option CMD-B3

GSM bit clock (270.8 kHz), 2/4/16
times GSM bit clock, 1 to 13 MHz in
1-MHz steps, 2.048, 26, 39,

52 MHz

approx. 100 Q

0 dBm to TTL

10 MHz with internal reference or fre-
quency at synchronizalion inpul with
exlernal reference

TTL, Royy = 50 ©

GSM bit clock, 2/4/16 times GSM
bit clock, 1, 2, 4 or 13 MHz
TTL, Royy =50 Q

100 10 120 V [AC) £10%
200 lo 240 V (AC) £10%,

50 1o 400 Hz £5%

CMD 52: approx. 85 W
CMD 55: approx. 95 W

435 mm x 192 mm x 363 mm
CMD 52: approx. 13.2 kg
CMD 55: approx. 14.0 kg

CMD 52 1050.9008.52
CMD 55 1050.9008.55
CRTZ2 1039.9005.02
CMDB1 1051.6002.02
CMD-B3 1051.6202.02
CMDB4 1051.6654.02

CMD-B41 1051.6902.02
CMD-B42 1051.7150.02
CMDB6] 1051.7609.02
CMD-B62 1051.8205.02
CMDB6 1051.7409.02
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Base Station Testers
CMD5H4, CMDAT7

Compact digital radiocommu-

nication testers
CMD54: GSM

CMD57: GSM and

el

PCN(DCS1800)

Uses

The Base Station Testers CMD54 and
CMD57 are especially designed to be
used for the installation, service and
production of GSM and PCN
(DCS1800) base stations. They com-
bine high measurement rates to ensure
short testing times with top-class techni-
cal specifications for both transmitter
and receiver testing. Both instruments
belong to a new generation of radio-
communication festers which despite
their compact size, low weight and
great ease of operation provide a com-
plete range of test and measurement
capabilities.

Main features

e Complete range of transmitter and
receiver measurements

e Large illuminated LCD display for
fast reading of parameters and
measured values

¢ Menu-guided user interface for
quick fests as well as for in-depth
analysis

e Softkey control with display of all
the important parameters enabling
operator to work errorfree

e Extremely short seffing and measur-
ing times both in manual and in re-
mote-control mode via |EEE bus

a:’ @D ROMDEASCHWARZ  0I0ITAL RADIOCOMMUNICATION TESTER

CMDBES

BIS TEST

W3R0S CONRECTER:  KF IN/0uT | TIMING BEF.
Ixt Btbesvation: abde

Operation

A user interface with large illuminated
LCD display and sofikeys on both sides
to select the different menus allows easy
operation even without detailed GSM
knowledge. Numerical valves are in-
put with the hardkeys. Various test-spe-
cific parameters are preset and, as well
as the measured values, displayed in
easy-lo-read form. The opfional IEEE
bus allows fast automated testing. The
test results can also be logged on a
printer.

Measurement capabilities

Overview

e Synchronization to RF CO carriers
with automatic channel selection

e Optional synchronization via exter-
nal trigger line

e Display of important network pa-
rameters

 Peak power measurement

¢ Power ramping measurements with
full GSM dynamic range

e Phase/frequency error measure-
ment with graphical and numerical
display

e Extremely fast measurement of spec-
trum due fo switching/modulation

© Measurement of receiver sensilivity
(BER) with different evaluation and
connectivities such as:

RO 1160

— loop-back inside the CMD
— loop-back in the BTS or
— ftransmission of standard fest pat-
fern with evaluation via RS-232
or [EEE-bus interface
o Optional A-bis interface for moni-
toring the bits received by the BTS
in order to perform BER measure-
ments
® Echo test
* DC voltage and current measure-
ments especially for pulsed signals
o Optional AF generator and AF meas-
urements with frequency counter

BTS module production

In BTS module production, factory-
specific control interfaces, often with-
out signalling possibilities, have to be
combined with the test equipment. To
solve such problems, the Base Station
Testers CMD54 and CMD57 offer
specific module test facilities, some of
them optionally. For fransmitter tests,
functions such as direct measurement
of power levels, phase/frequency er-
ror and power ramping with high dy-
namic range and accuracy are infe-
grated in the instruments. In addition,
very fast measurements of spectrum
due to switching/modulation ensure
complete festing of the BTS transmitter
modules in the shortest possible time.
Unmodulated and modulated RF carri-
ers, as well as various ways of per-
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forming BER measurements, allow fast
sensitivity analysis of receiver mod-
ules.

Various trigger capabilities, eg RF and
super frame clock, as well as control via
RS-232 interface or optionally via [EC/
IEEE bus (SCPI standard) ensure easy
integration into any production line.

diocommunication tester. The CMD of-
fers two modes for synchronization to
CO carriers:

— BCCH FIX: the CMD synchronizes
to the specified channel number

— BCCH SCAN: the CMD searches
for the CO carrier

SPECTRUM MOD.
POWER | [dB] 10 A A EXPECTED
RAMP u? 43 don POWER
PHASE :
FREQ. i 65 | RF CHAN.
40
i s [
20
SPECTRUM | 70
SWITCH. 80 || ||
RN | |
1.8 MH 0 1.8 MH y
* S Specirum due to swit-
| BURSTPOWER: 43.5dBm  MARKER:-1.4 MHz/ 72.1 df hi -
ching/modulation

Final test, service and installation of a

base station (BTS)

Measurements on base stations have fo
be performed under operating condi-
tions. Typical GSM-specific channels,
such as CO carrier (broadcast channel/
BCCH) and TCH (traffic channel) are
available from the BTS and the system
transmitter and receiver characteristics
have to be measured. CMD54 and
CMD57 fully meet these requirements.

External attenuators and/or amplifiers
are taken into account for all settings
and measurements, regardless of the
input/output interfaces used by the ra-

Signalling information such as the Mo-
bile Network Code (MNC) received on
the BCCH is shown on the large LCD af-
ter synchronization. The results of the
RF measurements performed on the CO
carrier, such as frequency and phase
error as well as transmitted power, are
displayed instantaneously on the
screen.

In the TCH measurement menu, power
ramping over the full GSM dynamic
range or phase and frequency error
can be measured and graphically dis-
played. Due to the use of high-speed
DSPs, the CMD can measure the spec-

trum due to switching/modulation in
line with the GSM specifications within
less than 100 s, ie on a specific traffic
channel and each of its 22 different fre-
quency offsets, 500 bursts are cap-
tured and evaluated.

There are different ways of measuring
the bit error rate (BER), such as loop-
back mode inside the CMD, or sending
known bit patterns to be looped back or
evaluated by the BTS. With the option
CMD-B7 the CMD is in addition capa-
ble of monitoring the bits received by
the BTS and measuring the BER via the
Acbis interface.

Options

A-bis Interface CMD-B7
A-bis monitoring facilities for perform-
ing BER measurements.

All further options, see CMD52 and
CMDS55 on page 9. The options CMD-
B4 and CMD-B42 described there are
fited as standard in the CMD54 and
CMD57.

;“Eg’; CONTROL CHANNEL POWER RAMP NORMAL BURST
RACH EXPECTED & EXPECTED
y Y — ] 4340, SRS 1 e
e b ——miel " PHASE = ' I' —
TEST Phase Error: | +15.0 PK/ 3.0 RMS | 70 | pF CHAM. FREQ. 65 | BF CHAM,
BISPOWER: [ 307 dim] 5 ﬁ‘es‘ ot Pé'(:)' . ] 5 [TmesLoT
FRAME TIMING: [PECTRUM POWER RAMP
Superframe:
supetrore. ———20 pATICH. IS MATCHING RNG
: DG
NzMnggnk DATA: E —iiéf:’tﬁ?ﬁbm; w7 d:'sn %
MNC: PART
loc. Areo: BTS Power FALUNG
7 | EOGE

Results of RF measurements performed on CO carrier

Power ramping with full GSM dynomic range
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Base Station Testers CMD 54, CMD57

Specifications

Common data for CMD54 and CMD5T7; data specified below differ
from those of Mobile Station Testers CMD52 and CMDA5, page 10

Standard timebase TCXO,
timebase OCXO [option CMD-B1],
DC voltmeter, DC ammeter,

AF measurement unit (opfion
CMD-B41)

Specific data of CMD 54

RF generator 1

Frequency range
Frequency error

Resolution

Sellling time

Oulput level [RF IN/OUT /
OUTPUT 2}

Resolution

Level error (RF IN/OUT / OUTPUT 2,

burst with max. level )
Harmonics (RF IN/OUT]
Modulation

Phase error

Peak power meter

GSM phase and frequency error
measurement

Frequency range

Level range (RF IN/OUT)

Level range (INPUT 2)

Residual phase error

Error of frequency measurements

GSM burst power measurement

Frequency range

Reference level range for

full dynamic range measurements
Level range (RF IN/OUT)
Level range (INPUT 2)

Absolute error, peak

transmiller power
RF IN/OUT unsynchronized
RF IN/OUT synchronized to
CO carrier
INPUT 2

Ripple in active parl of time slot

High-dynamic GSM burst analysis
Re?cllive error of individual tes
samples

Dynamic range

Lower measurement limit RF IN/OUT

Lower measurement limit INPUT 2

same as CMD52/55

GSM band 890.2 10 914.8 MHz
same as limebuse error

GSM channel spacing (200 kHz)
<3 ms [for phase error <2°)

-33 1o -120 dBm
0.1 dB

1.5dB (1 dB al -104 dBm)
<30 dBc

GMSK, BxT=0.3

<4° rms, <10° peak

same as CMD52

935.2 o 959.8 MHz
10 to 47 dBm

-60 to 0 dBm

<1.5° rms, <5° peak
<5 Hz + limebase error

935.2 1o 959.8 MHz

10 to 47 dBm
-37 to O dBm

same as peak power meter

<1 dB
<1 dB
0.1 dB

<1.5 dB to 72 dB below peak power

>72 dB
<36 dBm
<83 dBm

Spectrum due to modulation/switching
80 dB

Dynamic range
Uncerlainty

Specific data of CMD 57

RF generator 1
Frequency range
GSM band
DCS1800 band
Frequency error
Resolution
Setiling time
Output level [RF IN/OUT /
OUTPUT 2)
Resolution

<+1.5dB

890.2 10 914.8 MHz

1710.2 to 1784.8 MHz

same as limebase error

GSM channel spacing (200 kHz)
<3 ms (for phase error < 2°)

- 3510-120 dBm
0.1dB

Level error (RF IN/OUT/OUTPUT 2,
burst with max. level )

Harmonics (RF IN/OUT)
Modulation

Phase error

Peak power meter

<1.5d8 (<] dB at —104 dBm )
<~-30 dBe

GMSK, BxT=0.3

<4° rms, <10° peak

same as CMD55

Phase and frequency error measurement

Frequency range
GSM band
DCS1800 band
Level range (RF IN/OUT)
GSM band
DCS1800 band
Level range (INPUT 2)
Residual phase error
Error of frequency measurements

Burst power measurement
Frequency range
GSM band
DCS1800 band
Reference level range for
full dynamic range measuremenls
Level range [RF IN/OUT)
GSM band
DCS1800 band
Level range (INPUT 2)
Absolute error, peak
Iransmiller power
RF IN/OUT unsynchronized
RF IN/OUT synchronized to
CO carrier
GSM band
DCS1800 band
INPUT 2
GSM band
DCS1800 band
Ripple in active part of time slot

High-dynamic GSM burst analysis

935.2 10 959.8 MHz
1805.2 1o 1879.8 MHz

0 to 47 dBm

Oto 33 dBm

~60 to 0 dBm

<1.5° rms, <5° peak
<5 Hz + timebase error

935.2 1o 959.8 MHz
1805.2 to 1879.8 MHz

10 to 47 dBm
0o 33 dBm
-37 to O dBm

same as peak power meler

same as CMD55

Spectrum due to modulation/switching

Dynamic range
Uncerlainty

Interfaces

IEC/IEEE Bus Interface

Other interfaces

Reference Frequency Inputs/Outputs

A-bis Interface
Physical (1 RX channel)

Logical [troffic/speech)

General data
Ordering information
Base Station Tester

Options

OCXO Reference Oscillator
Reference Frequency
Inputs/Oulpuls

AF Measurement Unit
Adapter for Options
IEC/IEEE Bus Interface
(CMD-Bé also required)
Acbis Interface

<t1.5dB

oplion CMD-B61

{option CMD-B6 also required);
interface to IEC 625-1/IEEE 488,
SCPl-compatible command sel
RS-232-C (9-pin),

Cenlronics (25-pin)

same as CMD52/55

(option CMD-B3)

oplion CMD-B7

75 Q/highimpedance, unbalanced;
120 Q/highimpedance, balanced
16 kbil/s, limeslot selectable

same as CMD52/55

CMD54

1050.9008.54

CMD57 1050.9008.57
CMDBI 1051.6002.02
CMD-B3 1051.6202.02
CMD-B41 1051.6902.02
CMD-B6 1051.7409.02
CMDB61 1051.7609.02
CMD-B7 1051.8357.02
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Extremely powerful fest set,

providing all simulation and
analysis capabilities from
measurement of GSM/
DCS1800-specific signal pa-
rameters through to detailed
checking for hidden errors in

signalling

Uses

The Mobile Station Radiocommunica-

tion Test Set CRTPO2 from Rohde&
Schwarz simulates a base station (BTS,
cell) in the GSM and PCN (DCS1800)
bands.

Development

° Measurements on GMSK-modula-
ted RF signals and receiver testing

e Testing of all signalling functions
and validation of data transmission
protocols and timing

e Simple generation of cusiomized
test procedures

Type approval and quality assurance
o Complete testing for conformance
with GSM Recommendations
11.10 and DCS1800 Recommen-
dations with respect to
— channel coding (OSI layer 1),
~ data link protocols (OSI layer 2),
— network signalling (OSI layer 3)
and
— all GSM-specific RF parameters
e Automatic measurements and log-
ging using test routines supplied

Chip design

e Thanks to builtin TTL inputs/outputs
for the transmit and receive path,
CRTPO2 is ideal for use in develop-
ment and validation of integrated
circuits and modules

Production
* Fast and reliable testing of modules

and of complete mobile stations

Service
e Automatic fest routines for reliable
evaluation of equipment siatus

o Comprehensive measurement ca-
pabilities for extensive trouble-
shooting

Characteristics

Main features

e Simulafion of a base station with call
setup, data fransfer and all signalling
procedures between CRTPO2 and
the station under fest

° Logging of all signalling activities
in OSl layers 1, 2 and 3 for proto-
col analysis; mnemonic display of
message content for protocol trou-
bleshooting

e Checking the error-correction facili-
ties of the mobile station by im-
planting errors in the data stream

° Measurements on the transmitter
signal
— power ramp and phase trajectory
— burst delay
— frequency error

* Measurements on the receive chan-
nel
— bit error rate in realtime
— receiver sensitivity

° Tests on speech coder and decoder
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Mobile Station Radiocom-
munication Test Set CRTP (02

® Numerical and graphical output of
results on screen or printer

* Wide variety of audio measure-
ments with optional CRTP-B1

Signal generation

The analog unit provides two inde-
pendent RF generator channels. Using
these two channels, the test set can si-
multaneously simulate and test a con-
trol channel (BCCH + FCCH + SCH +
CCCH) and a traffic channel (TCH +
FACCH). For measuring the receiver
sensitivity, a fading simulator can be
connected into each of the oulput cir-
cuits, Transmission with or without fre-
quency hopping is possible on all
channels.

The two signals are GMSK-modulated

Operation

User-friendly software saves fime
For development and quality control
tasks, full flexibility is given by the pos-
sibility of varying procedures, signal-
ling parameters and result display.

For production testing, overview meas-
urements and service tasks, complete
fest routines supplied with the equip-
ment ensure reliable test results and
ease of operation. A menu-driven edi-
tor in line with coding rules 4.08 allows
convenient entry of messages and sys-
tem information simply by filling out ta-
bles. A comfortable, window-oriented

user interface simplifies the generation

Block diagram of CRTP

Mobile Radio Measurements

of user-specific test routines. Test pro-
grams are written in Borland C++. The
use of such a standard language elimi-
nates the long training periods needed
for special testlanguages and offers the

user high flexibility.

The complete software, including mes-
sage library, control programs and test
results, is stored on a hard disk. The
builtin floppy drive permits backup to
be made and loading of stored data.
The digital unit may further be used as
an IEC/IEEE controller, allowing exten-
sion of the test set by including external
instruments. The test sets contain both
the IEC/IEEE-bus interface and the nec-
essary software drivers.

and are timed as bursts fo occupy ex- g
|g|k1| =
actly one or all of the eight GSM/PCN - ﬁ:;' N

| | |
Hord disk .
ICE/IEEE-bus : R5-232.C- Cenlronics
CJ_N_I/ interface FI“E‘:’;S"" interface VGA interface
Lk

timeslots. The timing of the bursts can
be adjusted, the amplitude can be var-

‘I Digitel

ied dynamically over a 40-dB range. l T 4 T & T ? 1 J F?,f’i'ﬁé,"ﬁl,",?;’n

i RAM @lelel
Signal measurement CPU AT 80486 8 Mbyte IN
A receive channel is allocated to each I \ \ I -C our
of the generator channels. It is offsetby | Y Y 4|_|:|:‘EOUT

: ] Multi- E
a duplex spacing of 45 or 95 MHz rel- " TX DsP TX DSP RX DSP RX DSP function =
ative to the generator channel, evenun- | | | | , | Df" ] N
der hopping conditions. The digital sig- B A 7S A ) A A =
nal is recovered by a precise GMSK de- Anclog I | | I
o : ; it W Y Y (VIURV
modulator. In addition, the signal in ¥ ¥ f i 1j
; ; Y A
each of the receive channels is sam- RF synthesizer | RF synthesizer | RF analyzer | RF analyzer +—
pled. The phase and amplitude sam-
ples are stored and used for computing L— '—ﬁ
the signal parameters such as burst de- —— 1/ — ,.—%
lay, phase and frequency error as well <:::> lCiEn/I lﬁff;‘:“‘ ! Step Atlenuator [—
as power ramping. A separate input
: , Y A
and output are provided for festing the [
fransmitter and receiver unit of a mobile Step Attenuator |—
station.
YAy 1 ]
v \ﬁ/\ﬁ) m ™ Mo m
Connectors for external RF 2nd RF AF input/output Head-

fading simulator input/oulput input/oulpul phones
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Measurement capabilities

Standard measurements

CRTPO2 is supplied with an extensive
test software package. These test pro-
grams are available in source code
and can also be used as starter pro-
grams for generating user-specific pro-
grams. The user can either modify the
programs supplied or generate his own

programs.

The test routines fully comply with

specifications

© Receiver sensitivity in speech chan-
nel (TCH/FS) and in user-data and
control channels

 Receiver input level range

° layer 2 signalling of mobile station

o Call setup [MS originated and ter-
minated call)

e Absolute delay and fiming advance

o Delay measurement function

® Intra-cell power change

e TX power control

° Phase and frequency error

e Power ramp of burst

In addition fo this software supplied
with the equipment, further programs
are available allowing testing and
measurements exactly in line with spec-
ifications for type-approval testing.

Signalling

CRTPO2 accurately simulates for all
tests the functions of an ideal base sta-
tion. For troubleshooting on the station
under fest, the signalling parameters
can also be varied. All layer 1 channel
coding as well as layer 2 signalling is
avtomatically performed in realtime.
The layer 3 signalling sequence is de-
fined by special test programs.

Protocol analysis

Every fransmitted or received layer 2 or
layer 3 message and every burst can
be marked with a frame number and re-
corded in the log memory. Depending

on whether everything is logged or just
selected logical channels, the log can
cover a period of up to 15 minutes. The
logged messages are displayed in mne-
monic form on the screen, using the
same basic mask as the message editor.

Burst analysis

Alfter data have been logged, power
ramping as well as phase and frequen-
cy errors are calculated and displayed
as a whole. Detailed analysis is sup-
ported by the zoom function.

To check the timing-advance measure-
ment function of a mobile station, CRTP
02 measures the arrival time of the burst
and monitors the response of the mo-
bile stafion to fiming advance com-
mands in the generator channels. To
permit synchronization of external
measuring instruments, eg a spectrum
analyzer, CRTPO2 has a trigger output
for automatically starting measurement
at the beginning of a burst.

Testing the receiver sensitivity

In the loop-back mode, bit error rates
(BER) can be measured in realtime to
test the receiver sensitivity of a mobile
station.

Acoustic tests
These tests are supported by the builtin
speech codec function of CRTP02.

AF measurements

A wide range of audio measurements
can be performed on the AF section of
the station under test. The AF generator
provides single or double tones. The fol-
lowing measurement functions are im-
plemented:

AF voltmeter with RMS or peak
weighting

¢ Confinuously tunable distortion and
SINAD meter

AF frequency counter

DC ammeter/voltmeter

i

Abbreviations used

ACCH:  Associated Control CHannel

BCCH:  Broadcast Control CHannel

BFI: Bad Frame Indication

CCCH:  Common Control CHannel

CO0: Physical channel used for
control functions

DAl Digital Audio Interface

EMMI:  Electrical Man Machine In-
terface

FACCH:  Frequency Confrol CHannel

GMSK:  Gaussian Minimum  Shift
Keying

OSl: Open System Inferconnec-
tion

SACCH: Slow ACCH

SAPI: Service Access Point Indica-
tor

SCH: Synchronization CHannel

SDCCH: Stand-alone Dedicated Con-
trol CHannel

TCH: Traffic CHannel

TCH/FS: Traffic CHannel /Full Speech
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Mobile Station Radiocommunication Test Set CRTP 02

Specifications
Analog unit

Signal generator

Frequency range GSM band
DCS1800 band

Hop size

Frequency fine luning

Frequency selfing time
Spurious phase modulation

Aging

Frequency drift

Maximum oulput level

Slalic altenualion selling
Resolution

Dynamic altenualion

Level error

Modulation

Burs! delay

Analyzer

Frequency range GSM band
DCS1800 band

Reference level for full

dynamic range

Llevel error

Sampler

Synchronizalion

Inputs/outputs
Fading simulator

Output level
RFjysour and RFygz

Speech coder input
Speech decader output
Audio monitor

Modes

AF measurement unit
Signal source
Frequency range
Qulput level rms)
Qulpul impedance
AF volimeter
Modes
Frequency range
Level range (rms)
Weighting filters
CCITT filter
Programmable highpass filler
Programmable lowpass filter
Programmable notch filter
Distortion and SINAD mefer
Fundamental frequency range
Measurement range

935 to 960 MHz

1805 1o 1880 MHz

any frequency siep within GSM/
DCS1800 band

0 to 60 kHz with about 2 Hz resolu-
lion

<500 pis [to within <4° of final phase)
<1° RMS, <4° peak

<2x107%/day (after 30 days of oper-
ation)

<2x10°%/°C

13 dBm

Oto 135dB

5dB

0o 35 dB (elecironic)

<1.5 dB from =127 to +13 dBm [with
dynamic altenuation at 0 dB)

GMSK, bil rate 270833 bit/s lo
GSM Rec. 05.04

-4.6 to +4.6 ms variable in steps of
0.46 ps

890 1o 915 MHz
1710 to 1785 MHz

9 1o 36 dBm for RF /001,

~21 1o +6 dBm for RFz, adjustable
in 3-dB steps

<2 dB

two 12-bit A/D converlers for | and
Q signals, sampled at 1.083 MHz
(4 samples per bil)

10-MHz output, 10-MHz input/oul-
put, 52-MHz oulput, slol sync oulput

2 N female connectors, 50 Q per
channel
810 13 dBm

M female conneclors, 50

20mVic2V (R, =
nomic fﬂﬂ e
2V Rou -:3 ), full dynamic range

100 ke2), full dy-

builtin loudspeaker, headphones con-
nector, volume conlrol

voltmeler, AF generalor, speech de-
coder, speech coder

single or dual tone
20 Hz to 20 kHz
10V sV
<3Q

RMS, +Peak, —Peak
50 Hz to 20 kHz
0.1 mVio 30V

lo CCITT 0.41

107 Hz to 10.6 kHz

235Hz 10 21 kHz

100 Hz to 5 kHz [notch frequency)

100 Hz to 5 kHz
0to 50%, 1 1o 50 dB

AF frequency counter
Frequency range
Resolution
Input level (up to 20 kHz)

DC measurements
Voltage
Current

1/Q inputs/outputs
1/Q inputs for up/down converter
1/Q oulpuls for up/down converter

Digital unit

Processor

RAM

Hard disk
Floppy disk drive
Graphics
Interfaces

Layer 1 functions
Channels supported

Ciphering and frequency hopping

Layer 2 funclions
Signalling
User data

Layer 3 functions
Programming language
Starter programs

GSM-specific measurements
Bit error rate

Phase/frequency error,

eak ircnsmliler carrier power,
Eursi delay and
simulation of delay in

downlink/uplink

Presentation of resulls
GSMspecific measurements
Messages and signalling
(content of log memory)

General data
Power supply

Dimensions (W x H x D); weight
Analog unit
Digital unit
Monilor
Keyboard

Ordering information

Mobile Station Radiocc ication
Test Set

20 Hz to 500 kHz
0.1 Hz/1 Hz
10mV 1030V

Olo+30V
Olo£l0A

adjustable level and level offset

fixed level £1.5 V (peak)

80486 DX, 33 MHz

8 Mbyte

200 Mbyte

34", 1.44 Mbyle

VGA

IEC-625 bus (IEEE 488), RS-232.C,
Cenlronics, ke rd conneclor on
front and rear, CODEC input/oulpul,
control interface, DAI/EMMI

CO channel with FCCH + SCH +
BCCH + CCCH + SDCCH/4 +
SACCH/C4; TCH/SDCCH channel
with TCH + FACCH + SACCH

or SDCCH/8 + SACCH/C8 (TCH is
TCH/FS or TCH/F9.6, TCH/F4.8,
TCH/F2.4, TCH/H4.8, TCH/H2.4)

with or without on all channels

all logical channels for SAPI 0 and 3
fransparent mode

defined by user programs

Borlond C++
included for key test runs

measurement of receiver sensilivity in
loop-back mode

to GSM recommendalions

graphical or numerical

alphanumeric in mnemonic form

110/220 V £10%, 47 to 63 Hz,
500 VA

435 mm x 236 mm x 570 mm;28 kg
435 mm x 192 mm x 570 mm; 18 kg
357 mm x 304 mm x 397 mm;14 kg
446 mm x 42 mm x 210 mm; 1.7 kg

CRTPO2 1052.6506.02
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Test set for development, vali-

dation, quality assurance and
production of GSM and PCN

(DCS 1800) base stations

Uses

Following the successful introduction of
digital mobile-radio networks D1 and
D2, network E1 to the new PCN/
DCS 1800 standard is being installed
in Germany. Manufacturers of base sta-
tions and network operators need high-
ly accurate and flexible test equipment,
especially in the setup stage of a mo-
bile-radio network.

The Base Station Radiocommunication
Test Set CRTP 04 is the optimum solu-
tion for all kinds of measurements re-
quired for base stations of the Personal
Communication Network PCN. It al-
lows design verification at the develop-
ment and system integration stages,
providing an ideal preparation for ac-
ceptance tests at the manufacturer's.

Moreover, it can be used by network
operators, PTTs and test houses to carry
out commissioning and maintenance
tests on individual items of equipment.
CRTP 04 tests the hardware character-
istics and signalling software of PCN
base stations and that they are inter-
working correcily.

Main features

o Comprehensive fest capabilities
— Protocol logging
— Signalling measurements
— GSM phase 2
— Transparent/non-ransparent da-

ta services

— Short-message service
— RF measurements

¢ GMSK modulation and demodula-
tion, TDMA structure and RF meas-
urements and signalling capabili-
ties to GSM and DCS 1800 specifi-
cations

e Freely programmable radiocommu-
nication tester for generating fest
routines or modifying existing pro-
grams using the source code sup-
plied

e Test routines for the most important
applications such as link setup, RF
signal analysis and speech cod-
ing/decoding included

e Five digital signal processors for re-
altime signalling, RF signal analysis
and speech coding/decoding

e Two full-duplex RF receive and
transmit channels with fast frequen-
cy-hopping synthesizers for the en-
tire DCS 1800 and GSM band-
width

e Excellent signal quality
Software concept, operation

Ready-to-use programs

(GSM Rec. 11.20)

The CRTP 04 is connected to the radio
interface of a base station transceiver
(BTS) and simulates mobile station func-
tions.

Dialog programs ask for parameters
such as CO carrier channel number, es-
timated fransmitted BTS power, etc.
This ensures easy adaptation to every
BTS. The values are stored for the next
test so that they can either be used
again or modified if necessary.
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The message editor shows the signalling captured in the log memory

The test programs assume that the base
station is connected to a mobile switch-
ing center (MSC) so no special A-bis or
A interface test equipment is required.

The test programs automatically gener-
ate a pass/fail result which in many
cases is complemented by additional
error messages. The complete signal-
ling sequence is stored in the log mem-
ory of the CRTP 04, thus enabling an ex-
actanalysis of messages from layer 3 to
layer 1 (OSI reference model).

User-specific programming

The ready-to-use test programs are writ-
ten in C and supplied in source code.
They may be used as a basis for the us-
er's own test programs. The user is thus
able to modify programs, eg to locate
error sources in the base stations. Fre-
quently occurring functions such as lo-
cation update, mobile originated/mo-
bile terminated calls as well as meas-
urements of BER, phase/frequency er-
ror and power time template can be tak-
en from the ready-fo-use programs and
incorporated info the user's own pro-

grams. Support tools such as compiler
and message editor are supplied with
the instrument.

Mobile Radio Measurements

Evaluation capabilifies

The menu-driven message editor (GSM
4.08) permits the entry of layer 3 mes-
sages by simply complefing tables. An-
other program allows the data record-
ed to be displayed in mnemonic form.
The output format is identical to the en-
try mask.

All GSM/DCS 1800 specific test re-
sults (phase characteristic, burst delay)
are displayed by the CRTP in numerical
or graphical form and can be output on
a printer.

Design

The CRTP 04 consists of a digital unit,
an analog unit, a colour monitor and a
keyboard.

Ready-to-use test programs supplied with CRTP 04

2.1.6.1 Static layer 1 funclions

2.1.6.2 Modulation, phase error and mean frequency error
2.1.6.3 Mean transmitted RF carrier power

2.1.6.4 Transmitted RF carrier power versus time

2.1.7.1 Static layer 1 receiver functions (nominal error rates)
2.1.8.3.1 BCCH multiframe

2.1.8.3.3 TDMA frame structure

2.1.8.3.4 SACCH multiframe

2.2.2.2.8.1.1  Normal initialisation (contention resolution)

2.2.2.2.8.1.2.1 Repeated SABM (loss of UA frame)
2.2.2.2.8.1.2.2 SABM's with different information fields
2.2.2.2.8.1.3 Normal initialisation (no contention resolution)

5.1.1.) Location updating procedure

51 2a Mobile originated call establishment (SDCCH combined)
5.1.1.2b Mobile originated call establishment (SDCCH not combined)
5415158 Mobile terminated call establishment

5.1.3.] System information

5132 Service request in SABM frames

5.1.33 Random access by MS and immediate assignment

5.1.34 Paging
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Digital unit

The core of the digital unit is a 80486
microprocessor. The high speed re-
quired for realtime signalling and fast
measurements is ensured by five digital
signal processors connected fo the an-
alog unit via fast inferfaces. A
200-MByte hard disk with short access
time offers sufficient memory for system
software, user programs and measured
data.

Analog unit

Extremely high signal quality and low
measurement error ensure that the
measured data of the base station un-
der test are not impaired by character-
istics of the measuring instrument. Each
of the full-duplex channels is equipped
with a fast frequency-agile synthesizer,
a GMSK modulator, an output stage for
level generation and a demodulator. A
second sensitive RF input enables for in-

stance measurements via a coupler
connected to the input. Several LEDs on
the front panel indicate essential signal
states and instrument setups in realfime.
At the transmitter end, fading simula-
tors can be looped into the signal path
for realistic radio traffic area simula-
tion.

Specifications
Analog unit

Signal generator
Frequency range

Hop width
Frequency tuning

Frequency seffing lime
Spurious phase medulation
Aging

Frequency drift

Maximum oulput level

Static level attenuation
Resolution

Dynamic level atlenuation

Level error

Modulalion

Analyzer
Frequency range

Reference level range for full
dynamic range

GSM ban

DCS 1800 band
Level error
Spurious phase modulation
Duplex spacing

GSM

DCS 1800
Sampler

Synchronization

RF inputs/outpuls
Fading simulator
Oulput level

GSM band 890 to 915 MHz

DCS 1800 band 1710 1o 1785 MHz
any frequency slep within the GSM/
DCS 1800 band

0 to 60 kHz with approx. 2 Hz resolu-
lion

<500 ps, within <4° from final phase
<17 rms, <4° peak

<2 x 10°%/day (after 30 days of op-
eralion)

<2 x10°9/°C

13 dBm

Olo135dB

5dB

0 1o 35 dB (electronically)

<1.5 dB from 127 o +13 dBm (dy-
namic level attenuation O dB)

GMSK, bit rate 270833 bit/s to
GSM Rec. 05.04

GSM band 935 fo 960 MHz
DCS 1800 band 1805 1o 1880 MHz

+13 to 47 dBm for RFy/oun
~17 to +19 dBm for RFj
+9 1o 36 dBm for RF|N;0|J[,
-21 to +6 dBm for RFyyp

<2 dB

<19 rms, <4° peak

45 MHz

95 MHz

two 12-bit A/D converters for 1 and Q
signals, sampling rate 1.083 MHz (4
samples per bit)

10-MHz output, 10-MHz input/out-
put, 52-MHz output

2 N-ype connectors, 50 Q2 per channel
81013 dBm

RFin/our and Rz

Speech coder input
Input voltage for full
dynamic range

Speech decoder output
Oultput voltage at full
dynamic range

Audio monitor

Operating modes

Digital unit

Processor
RAM

Hard disk
Disk drive
Graphics
Interfaces

Channels supported

General data
Power supply

Dimensions (W x H x D); weight
Analog unit
Digital unit
Monitor
Keyboard

Ordering information

Base Station Radiocommunication
Test Set

M connectors, 50 Q2

20mVio 2 V (R = 100 k&)

2V (R, <3 Q)

builtin loudspeaker, headphone con-
nector, level selectable

voltmeter, AF generalor, speech de-
coder, speech coder

80486 DX, 33MHz

8 MByte

200 MByte

3.5", 1.44 MByte

VGA

RS-232-C, Cenlronics, keyboard con-
nector on front and rear panel, input/
oulput for speech coder

CO channels with FCCH + SCH +
BCCH + CCCH + CBCH + SDCCH/4
+ SACCH,; traffic channel (speech
and data) TCH + FACCH + SACCH,
SDCCH/8 + SACCH

110/220 V £10%, 47 10 63 Hz,
max. 500 VA

435 mm x 236 mm x 570 mm; 27 kg
435 mm x 192 mm x 570 mm; 18 kg
357 mm x 304 mm x 397 mm; 14 kg
446 mm x 42 mm x 210 mm; 1.7 kg

CRTP 04 1052.6506.04
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Mobile/Base Station Radio-
communication Test Set
CRTP24

Options for CRTP

Software Packages for CRTP

Testing new GSM services with
Radiocommunication Test Sets
CRTP and Software Packages

CRTS-K28 and CRTS-K48

Uses, characteristics

Non-voice services

In addition to its main task of providing
a mobile felephone service, the GSM
network now also offers non-voice serv-
ices which enhance the convenience of-
fered to the subscriber and open up
new applications for the mobile fele-
phone. Acceptance of these additional

Uses, characteristics

The Mobile/Base Station Radiocom-
munication Test Set CRTP24 from
Rohde & Schwarz combines the func-
tions of CRTPO2 (page 15) with those of
CRTPOA4.

SIM Card Reader CRTS-Bb

This option allows the CRTPO4 to be
used even if the base station uses au-
thentication and ciphering.

Some parameters of the signalling mes-
sages such as IMSI, SRES and KC must
be read from a SIM card into the radio-
communication tester. The card reader
is operated on the RS-232 interface. A

SIM Card Reader CRTSB5

services by the subscriber mainly de-
pends on whether the equipment is free
of "teething ftroubles" when they are

launched on the market.

This can only be obtained by thorough
testing in development and production.
Especially for these new services Rohde
&Schwarz developed the software
packages CRTS-K28 and CRTS-K48 for
the Radiocommunication Test Sets CRTP.

Software CRTS-K48

Data transmission

In addition to facsimile transmission of
written documents, remote data trans-
mission to a computer is planned as
well. A prerequisite for reliable opera-
tion is an error-free data transmission
even if the radio channel is impaired.
For data protection the GSM system us-
es redundancy bits and data felegram
repetition.

Specifications

CRTPO2 and CRTP(4 in one unit

Ordering information

Mobile/Base Station Radiocommunication
Test Set CRTP24 1052.6506.24

new library and some sample pro-
grams are supplied with the instrument.

Synchronization Unit CMDA-Z1

This option converts the frequency of
52, 39, 26 and 13 MHz used by the
base station into the reference frequen-
cy of the Base-Station Radiocommuni-
cation Test Set CRTPO4. See also cata-
log 93/94, page 53.

Compared to voice transmission, data
transmission requires a greater amount
of protection and correction. In the case
oftransparent data transmission, when-
ever fransmission errors occur that can-
not be corrected by means of redun-
dancy bits, the data transmission proto-
col of the two terminals ensures that lost
data telegrams are repeated. For fax
transmissions in the transparent mode,
this is done by the fax protocol (see also
Software CRTS-K48).

Short-message service (SMS)

This non-voice service permits short
messages of up fo 160 characters fo be
fransmitted and displayed on the mo-
bile unit. There are cell-broadcast SMS
and pointto-point SMS. With cell-broad-
cast SMS, the base station sends a mes-
sage to all subscribers simultaneously.
With point-to-point SMS, messages are
sent from one subscriber fo another. Test-
ing the SMS function of a mobile station
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is described in GSM Rec. 11.10 which

defines three test cases:

° Transmission of an SMS message
by the mobile

© Reception of an SMS message by
the mobile

o Reception of cell-broadcast SMS

In addition to these characteristics, the
software also tests special cases. If, for
instance, transmission of a short mes-
sage coincides with the end of a call,
the radio link must remain active until
the complete short message has been
transmitted even though the subscriber
has put down the receiver. Simultane-
ous transmission and reception of short
messages is tested as well.

The signalling messages are taken from
a message pool. By varying these mes-
sages, further fest cases can be gener-
ated without having to modify the pro-
gram. This ensures easy festing of the
response to false or nonsensical mes-
sages in particular.

Rate adaptation

GSM uses specific data rates for chan-
nel coding. Other data rates which are
not coupled o the GSM clock - as is the
case in many modems — are adapted
by inserting additional bits (rate adap-
tation). During rate adaptation, bits are
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Signalling sequence in plain text

Channel Frame Humber

also inserted which describe the status
of the flow control lines normally used
at the interface between modem and
computer. When asynchronous data
with start and stop bits are transmitted,
start bits are transmitted automatically
if no characters are available for trans-
mission. This is likely fo occur when
characters are entered online via a key-
board. If the fransmission rate of the da-
ta source is too high, the system sends

shorter stop bits.

All these characteristics can be tested
using the Radiocommunication Test

Sets CRTP. Software CRTS-K48 pro-
vides the following standard functions:

¢ Sending of test telegrams

® Routing of data to external data
sources and sinks

e Automatic checking for parity errors

e Display of shortened stop bits

Test programs in source code

For data transmission and SMS, Rohde
&Schwarz supplies test programs in
source code format. The user is thus
able to generate his own tests for more
thorough festing. The test programs in-
dicate functional errors by respective
messages. Malfunctions can be exam-
ined in greater detail using the log
memory.

6433
B461
6495
6582

HLE U Header
Format (lo)
ts

PrF
Format (hi} —
HLF_Data

LI}
HLP_FO3
63 B2 ¥3

Radiolink protocol

Log - Layer & ——

Software CRTS-K28

Radio link protocol (RLP)

With non-transparent data transmis-
sion, the GSM system itself initiates re-
peated transmission of incorrectly re-
ceived data using the RLP. The RLP is
described in GSM Rec. 4.22. Like the
LAPDm protocol (LAPDm = link access
protocol on the Dm channel) the RLP
requires extensive tests fo ensure imple-
mentation in compliance with the
standard. In contrast to the LAPDm pro-
tocol the RLP however features some
special characleristics, eg transmission
of a checksum [FCS = frame check se-
quence).

Software CRTS-K28 not only comprises
the RLP protocol as provided in the base
or mobile stations, but it can further-
more adapt itself to the requirements,
eg in order to simulate the loss of data
telegrams. C routines supplied with the
software control the RLP protocol by
changing status variables and counters
during program execution. All RLP mes-
sages are stored in the log memory of
the CRTP and can be displayed in plain

text.

Ordering information

Software CRTS-K28 1034.4405.02

CRTS-K48 1034.4670.02

L0 At er L ilng
Bs Chan £ 1 Channel = 12021

TCH=Data=Ind

—=  Low component of RLP Format
g= U bi

ata ts

L
data hits

B0 BO UY BB PO BB BD BB BB B9 BD B0 BO 0D DB DO DB B0 B0 BE G0 0D PO DB
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Software Packages for Radiocommunication Test Sets CRTP (02, CRTP 24

Uses

The software packages contain test pro-
grams for the type approval of mobile
stations (GSM, DCS1800). These fest
programs are intended to defect and
eliminate errors in layers 1, 2 and 3 at
an early stage in the laboratory rather
than during the type approval of mo-
biles or when a base station has al-
ready been installed and put into oper-
ation. This will save both time and cost.

Characteristics

The GSM test cases are based on the
programs used in the interim type ap-
proval system ITA. These programs
have been validated by a group of Eu-
ropean fest houses and accepted by
MoU TAAB as suitable for type approv-
al of GSM mobile stations.

The PCN test cases are also used in the
DCS1800 System Simulator supplied
by Rohde & Schwarz and intended for
the development and type approval
preparation of PCN/DCS 1800 mobile
stations.

These programs have been generated
by modifying the code used in the GSM
ITA system. Modifications have mainly
been made fo code sections not affect-
ing the outcome of the result, such as
level control routines, which control ad-
ditional relay matrices in order to com-
bine the signals from various instru-
ments. The signalling sequences and
the code generating the fest verdict are
virtually identical with the software
used in the system simulator.

The test programs automatically gener-
ate a pass/fail verdict, which in most
cases is enhanced by additional error
messages. The complete signalling in-

formation is captured in a log of the ra-
diocommunication test set, thus allow-
ing detailed analysis of layers 1 to 3.

With the aid of a test environment man-
ager, tests can be selected from a list us-
ing the cursor and then started. The
manager is able to control more than
one fest environment, thus allowing
easy separation of the original from the
user-modified test cases. The user may
also bypass the manager and starf fest
cases directly from the DOS command
line.

The fest programs are written in C or
Borland C++ and are supplied in
source code format. They can be mod-
ified by the experienced C program-
mer to identify the cause of failures of
the hardware under test. All the neces-
sary tools such as compiler and editor
are supplied with the radiocommunica-
tion test set.

Sofiware | Application Special features Order No.
CRTS-K21 | Interim type approval of GSM mobile sta- | For testing authentication and ciphering | included
CRTS-K22 tions to GSM Rec. 11.10, version 3.3.0 | TEST SIM card to GSM Rec. 11.40isre- | 1034.4286.02
CRTSK23 quired (Rohde & Schwarz CRT-Z2) 1034.4305.02
CRTSK24 1034.4328.02
CRTS-K26 | 5acoustictests for interim type approval of | Software is intended for preparation of mo- | 1034.4363.02

GSM mobile stations to GSM Rec. 11.10, | biles for type approval with interim type

version 3.3.0, section Il.11 approval system ITA
CRTPK21 | Type approval of PCN (DSC1800) mobile | Software is also used in DCS1800 System | included
CRTP-K22 | stations to GSM Rec. 11.10-DCS, version | Simulator supplied by Rohde &Schwarz | 1053.1050.02
CRTP-K23 | 3.3.0 1053.1108.02
CRTP-K24 1053.1150.02
CRTP-K26 | 5 acoustic tests for type approval of PCN | Software is intended for preparation of mo- | 1053.1250.02

(DCS1800) mobile stations to GSM Rec. | biles for type approval with interim type

11.10-DCS, version 3.3.0, section IIl.11 | approval system ITA
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Test Programs CRTS-K21, CRTP-K21

1.3.1 Phaose error and frequency error [CRTSK21 only)

11.4.2.1 Reference sensitivity for TCH/FS-compliance
(CRTSK21 only )*

1.5.2.2.1.1.1 Normal initialisation* *

11.5.2.2.1.1.2.1 Loss of UA frame* *
1.5.2.2.1.1.2.2 UA frame with different info field* *

1.5.2.2.1.1.2.3 Info frame and supervisory frames in response to an
SABM frame**

1.5.2.2.1.1.3 Initialisation denial* *

1.5.2.2.1.1.4 Total initialisation failure* *

1.5.2.2.2.1 Sequence counting and | frame acknowledge* *

11.5.3.6.1.3 SDCCH assignment

1.5.3.6.2.1.<3/9>  Normal paging request fype 1/procedure 4

11.5.3.9.<2/3> MS originating call establishment; early/late assign.

1.5.3.9.<4/5> MS terminaling call establishment; early/late assign.

1.6.1.2.1.<1/2> Absolute delay and timing advance seting RACH/TCH

11.6.1.5.2 Channel release affer unrecoverable errors, method A

Test Programs CRTS-K22, CRTP-K22

1.1 Tests to verify the implementation of support of services

.41 Bad frame indicalion performance (only CRTS-K22)

1.5.2.2.1.2.1 Normal initialisation without contention resolufion* *

1,5.2.2.1.2.<2/3> Initialisation failure* * /denial**

11.5.2.2.1.2.4 Total initialisation failure* *

1.5.2.2.2.2 Receipt of an | frame in the fimer recovery state**

1.5.2.2.2.3 Segmentation and concatenation* * *

1.5.2.2.3 Normal layer 2 disconnection* *

11.5.2,2.4.3 RR response frame loss [MS fo 55)

1.5.2.2.6.<1/2> N (S)/[R) sequence error* *

1.5.2.2.7 Receipt of invalid frames* *

1.5.3.2.1.1.<3/4/5> Channel request Test1, case 1/2/3

11.5.3.2.1.2, Channel request Test 2

11,5.3.2.2. IMSI detach/attach (basic),

<3/5/7/9/11/13> procedure 1/2/3/4/5/6

11,5.3.2.3 Test of sequenced MM/CC message transfer

1.5.3.5.2. Test of T error in RR mangement message/

<1/2/3> MM message/CC message, procedure 1

1.5.3.5.5.1.<1/2>  MS reaclion to mandatory information element error
in RR message, procedure 1/2

1.5.3.6.1.4 TCH assignment

11.5.3.6.1.5.<1/3>  Extended assignment, procedure 1/2

1.5.3.6.1.6.<1/3>  Assignment rejection, procedure 1/2

1.5.3.6.1.7 Ignore assignment for another MS

11.5.3.6.8.3.<1 Io 4> Ciphering mode selting, procedure 1/2/3/4
11.5.3.6.12.2.<1 to 4> Channel release, procedure 1/2/3/4

1.5.3.7.1 TMSI reallocation procedure

11.5.3.7.<2/3> Authentication/Identification elementary procedure

1.5.3.7.4.1. Location updating accepted, TIMS! is allocated/neit-

<1/2/3> her TIMSI nor IMSI sent back by network/mess. con-
tains IMSI

11.5.3.7.4.2. Location update rejected, IMSI unknown in HLR or

<1/2> illegal MS/PLMN not allowed

11,5.3.7.4.3.1.1 Random access fails, procedure 1

1.5.3.7.4.4 RR connection release after location updating

1.5.3.7.4.5.2.<2/3> Periodic updating, procedure 2/3

1.5.3.7.5.2.<3/5> MM conneclion establishment successful with cipher

mode sefting, procedure 1/2
11.5.3.7.5.3.<3/5> MM connection establishment successful with/without
cipher mode setting, procedure 1/2
11.5.3.7.5.4.<3/5> MM connection establishment rejected, procedure 1/2
1.6.1.5.<4/6> Channel release after unrecoverable errors, method B/C

Test Programs CRTS-K23, CRTP-K23

1.5.3.8.1.2,.2,.1.2 U0 state, MNCC_SETUPREQ

1.5.3.8.1.2.2.2.1. UO0.1 MM connection pending, MMCC_REL_IND/
<1/2/3> MMCC_EST_CNF/MMCC_ERR_IND
1.5.3.8.1.2.2.3. U1 call initiated, CALL_PROC rec./REL_COM rec./

<1/2/3/4/5/6/7> timeout T303/MMCC_ERR_IND/ALERTING receiv-
ed/CONN received/unknown message received

1.5.3.8.1.2.2.4. U3 MS originating call proceeding,

<1/2/3 ALERT/CONN/PROGRESS received

31/32/34/38/ PROGRESS received cause 1/2/4/8

4/5/6/ DISC received U3—=U12/U19/REL received &
7/8/9/ MNCC_DISC_REQ/MMCC_SYNC_IND/limeout T310
A/B> MMCC_ERR_IND/unknown message received
11.5.3.8.1.2.2.5 U4 call delivered/CONM 1 /MINCC_DISC_REQ/DISC
<1/2/4/5/ rec. Ud—U12(19)/REL received/MMCC_ERR_IND/
&/7/8/9> MMCC_SYNC_IND/unknown message received
1,5.3.8.1.2.2.6 U10 call active/MNCC_DISC_REQ/REL received/
<1/2/3/4> DISC received U10—U12/DISC received U10U19
1.5.3.8.1.2.2.7 U11 disconnect request/DISC received/REL received/
<1/2/3/4/5> timeout 305/MMCC_ERR_IND/unknown mess. rec.
1,5.3.8.1.2.2.8 U12 disconnect indication/MNCC_REL_REQ/REL receiv-
<1/2/3/4> ed/MMCC_ERR_IND/unknown message received
11.5.3.8.1.2.2.9 U19 release request/ 15t limeout T308/2nd timeoul
<1/2/3/4/5> T308/REL receiv./REL_COM receiv./MMCC_ERR_IND
11,5.3.8.1.3.2,1 U0 null state SETUP received/U0—Ué/send REL COM/
<1/2/3/4> UO—Ué table 1 note 5/U0—-Ué table | note 6

11.5.3.8.1.3.2.2 U6 call present/MNCC_CALL CONF_REQ/DISC
<1/2/3/4/5/6> rec./REL rec./MMCC_ERR_IND/unknown mess. rec.

11.5.3.8.1.3.2.3 U9 MS terminating call confirmed/MMCC_SYNC _

<3/6/7/8/9> IND/DISC received without prog ind./REL received/
MMCC_ERR_IND/unknown message received

11.5.3.8.1.3.2.4 U7 call received /MNCC_SETUP_RSP/DISC received

<1/3/4/5/6/7/8> table 1 note 1(2)/REL received/MMCC_ERR_IND/un-
known message received/MMCC_SYNC_IND

1.5.3.8.1.3.2.5 U8 connect request/CONN_ACK/timeoul T313/

<1/2/3/4/5/ MNCC_ DISC/REQ/DISC received U8—U12/DISC

6/7/8/9> received UB—U19/REL rec./MMCC_ERR_IND/
MMCC_SYNC_IND/unknown message received

1.5.3.8.1.4.1.1 U10 call active/MMCC_SYNC_IND toble 4 note 1

<B/9/C/E/F> [note 2, 3)/MODIFY rec. table 1 note 1,2 (5,6/7,8)

1.5.3.8.2.4 Emergency call establishment

<1/3/5/7> (idle updated) procedure 1/2/3/4

1.5.3.8.2.6 Emergency call establishment

<1/3/5/7> lidle; no IMSI) procedure 1/2/3/4

1.5.3.8.2.7.<1/3/5> Emergency call rejection, procedure 1/2/3

Test Programs CRTS-K24, CRTP-K24

11.5.2.2.5.1 | frame with C bit set to zero

11.5.2.2.5.2 SABM frame with C bit set to zero

1.5.2.2.1.1 Errors in L3 messages — Wrong protocol discriminator
1.5.2.2.3.1. Test of MS reaction fo/non-exisling message type/
<1/2/3> message inconsisten! with PD/m. i. with call state
11.5.3.5.5. Test of MS reaction to Mandatory Information elements
<2/3.1/3.2/3.4>  errors in/MM message/CC mess. Proc. 1/2/4
1.5.3.6.1.5.5 Extended assignment, procedure 3
1.5.3.6.2.2.<1/2>  Extended paging, procedure 1/2
11.5.3.6.2.3.<1/2/3> Paging reorganisation, procedure 1/2/3

1.5.3.6.2.4 No change of page mode

1.5.3.7.4.2.3 Location updating rejected »Locat. Area not allowed«
1.5.3.7.4.2.4. Location updating rejected »National Roaming not
<1/2/3/5> allowed«, Procedure 1/2/3/5

1,5.3.7.4.3.1.2 The random access fails, procedure 2

1.5.3.7.4.3.2. Attempt counter smaller than 4, stored LAI different
<1/2/3/4/5/6> from broadcast LAl, procedure 1/2/3/4/5/6
1.5.3.7.4.3.3. Attempt counter greater or equal to 4, stored LAl dif-
<1/2/3/4/5> ferent from broadcast LAl, procedure 1/2/3/4/5
1.5.3.7.4.3.4. Attempt counter smaller than 4, stored LAl equal to
<1/2/3/4/5.1/6.2> broadcast LAl, procedure 1/2/3/4/5 rep. 3/5 rep. 4
1.5.3.7.4.5.2.1 Test of periodic updafing, procedure 1

11,5.3.8.3.4 Call present, re-establishment not allowed
11.5.3.8.<4/4.12>  DTMF information transfer, procedure 110 11/12
1.8.8 SIM Tests Access Control

11.6.1.4.1 Temporary reception gaps

1.17.1 Self testing of the MS

Test Programs CRTS-K26, CRTP-K26

1.11.1.2 Sending loudness rafing
I.11.1.4 Receiving loudness raling
I.11.1.6 Acouslic shock
1.11.1.7.1 Echo return loss
1.11.1.7.2 Stability margin

*  This test deviates from GSM 11.10 (Fading not supported)
** By sefiing a parameler this tesl can be performed on either SDCCH or FACCH
*** SDCCH/4 only (CRTS-K22 only)
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Radiocomnumic.'.ation
Service Monitor CMS54

0.4 to 1000 MHz
New measurement functions
for high-end testing in the field

of analog mobile radio

Uses

Radiocommunication Service Monitor
CMS54 from Rohdeé& Schwarz is a
new member of the well-known CMS
family. It can alone perform transmitter
and receiver testing, measurements on
antennas, diplexers, filters and fre-
quency-converting modules as well as
modulation spectrum analysis. The sig-
nalling unit supports all important mo-
bile radio standards.

With its full-feature configuration in-
cluding enhanced measurement capa-
bilities, this lightweight and compact
tester, which is suitable for mobile and
stationary use alike, satisfies all re-
quirements of radio measurements:

e High-end service for all fields of
radiocommunication

° Base-station testing and monitoring
o Development of RF modules for any
application such as
~ radio remote control
— cordless telephones
— door-closing systems
° Production and installation of sys-
tems with high or low transmitter
power, such as
— high-power transmitters
~ radio telephones, handies
¢ Measurements fo relevant FTZ
guidelines and ETSI regulations

Characteristics

In addition to the RF, AF and signalling
tests performed by the other members
of the CMS family, the CMS54 pro-
vides a number of measurement capa-
bilities allowing even faster checking of
radio systems and error elimination.

Mobile Radio Measurements

These additional facilities include for in-
stance measurement of the fransient re-
sponse of radio equipment, harmonic
measurements as well as measurement
of the adjacentchannel power and
VSWR. A fast spectrum monitor with a
span up to 1 GHz rounds off the config-
uration of the CMS54.

FULL-SPAN spectrum monitor

 Spectrum monitor from 1 to
1000 MHz with FULL-SPAN display
from 10 to 1000 MHz and dynam-
ic range of 80 dB

* Analysis bandwidths from 150 Hz
(modulation spectra AM, FM and
SSB) to 3 MHz

* Selectable scaling with 2, 5 or
10 dB per division

* RF power display up to 50 W (op-
tionally up to 100 W)

THS - Local

lnx-Tzsr J SPECT

| TR-TEST

|I|K-‘I'EST | TX-TEST THS - Local

HER-LEW: -75.5 dBm

10
a8/ 0

148.33000 m:

59 a P

45,37 my
LEV

0.00 my

1.0000 knz
AF
0.3000 khz

+00

FULL-SPAN display for fast overview measuremenis

‘ 2 7B

Adjacentchannel power measurements with standard fillers to FTZ or ETSI
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e Ulira-high sensitivity

e Markers for synthesizer-accurate

frequency and selective level meas-

urements

° Tracking generator with selectable
level and frequency offset for mod-
ule testing, filter measurements
and checking of antenna systems

® Storage of spectrum displays as
well as demodulation of displayed
spectral line (FREEZE + LISTEN)

¢ Quick mode for fast adjustment of
RF components

Other features
e Duplex modulation meter with any
frequency offset fitted as standard

e Adjacentchannel power meter with
standard filters to FTZ and ETSI

o Direct measurement of fransmitter
harmonic suppression

* Transient frequency and power
measurements

Operation

CMS54 uses a large, backlit LCD dis-
play with high resolution and graphics
capability. It is operated via softkeys at
the two sides of the display. A clear
menu structure allows fast and direct
access to any of the measurement facil-
ities provided in the CMS54. With the

optional avtorun control and printer in-

RX-TEST | TX=-TEST fﬂf}; Tocal

¢| LOCK

156.44983 1z

== T e |
-0.023

1.0000 Kz
A
0.3000 khz

1.00 mv
LEV
0.00 my

[ S ——
kHz gys  wnozs
| ZVEH ---

i | :
1.000 kHz 0033

| ryroarr: 0.0 dB L
ERT-ATT: gogp  mmoas |

FED 153 db
L -4.aa?um' i
!

Measurement of pow-
er levels upon switch-
ing a lransmilter on
and off or of power
ramps (TDMA sys-
tems, GSM, data
Iransmission syslems)

46.97 my
LEV
2.50 my

148.32986 MHz | 1.2000 kiiz
AF
E.568 w 72.0 Hz
} x| DEMOD
L0737 w
7.085
R

Incident and reflected
power as well as
VSWR of a Iransmit-
ter can be read al a
glance
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terface, automatic test routines can eas-
ily be configured and stored via the
front-panel keypad. Tolerances can be
inserted into these test routines fo deter-
battery-backed
memory cards (exira) can be used as

mine overranging;

program library. Test reports and pro-
gram lists can be output on a directly
connectible printer.

Options

VSWR measurement

With the Adapter CMS-Z37, VSWR
measurements can be performed us-
ing the Rohde& Schwarz Insertion
Units NAS-Z1, -Z3, -Z5, -Z6 (GSM)
and NAS-Z7 [DCS1800). For use of
the CMS-Z37, an optional interface
CMS-B5 or CMS-B39 must be inte-
grated.

ATIS, CDCSS signalling

With the ATIS/CDCSS Coder (Decod-
er) CMS-B27, the radio tester can auto-
matically establish alink to radio equip-
ment for this signalling mode. The CMS
54 is fitted with the CDCSS coder as
standard. For CDCSS decoding, the
Lowpass Filter CMSB33 is required
which has to be integrated into the op-
tional interface CMS-B5 or CMS-B39.
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Radiocommunication

Service Monitor CMS5H4

Specifications

Only data differing from those of Radiocommunication Service

Monitor CMS52 (catalog 93/04, page 17) are specified below.

RF spectrum monitor
Frequency range
Span

Reference level
Sensilivity

Inherent spurious response
Display dynamic range

Scaling
Display ran?e
Resolution filter

(3-dB bandwidth)

Error
Resolution

Transient recorder

Time scale

Frequency Iransients
RF measurement range
FM dev. measurement range
Scaling
Triggering

Power Iransients
RF measurement range
Display dynamic range
Scaling
Triggering

Harmoenic measurements
Max. harmonic frequency
Dynamic range

RF frequency counter
Frequency range

Overview of CMS options on pages 34 and 35

1 to 1000 MHz

0 (zero span) to 50 MHz; full span for
frequency range 10 fo 1000 MHz
+47 to 47 dBm (input 1)

<-110 dBm (for resolution filter

<6 kHz and reference level <37 dBm
at input 2, f 210 kHz)

<-50 dBc [for reference level

>+10 dBm and f >50 MHz)

>65 dB (for reference level >~7 dBm
atinput 1)

2,5, 10 dB/div

80 dB mox.

150 Hz (for modulation analysis)

6, 16, 50, 300 kHz, 1 MHz,

3 MHz for full span, coupled to span
<3 dB + resolution

0.4 dB

measurement of power and frequency
as a function of lime with graphical
display and selectable zoom

50 ps/div to 1 s/div, mox. recording
time 40 s

1 to 1000 MHz

0 fo £100 kHz

0.5 to 50 kHz/div

internal, automatic (frequency chang-
es >8 kHz)

1 1o 1000 MHz

60 dB for 47 dBm at input 1

2, 5,10, 20 dB/div

internal, automatic (power 10%)

display of 1st to 4ih harmonic

1000 MHz

>60 dB

>90 dB in frequency range 26.965 to
27.0405 MHz (CB radio)

0.5 to 1000 MHz
(usable from 100 kHz, IF narrow)

Input level range (CW, FM)
Input 1
Inpul 2

Transmitter measurement,
2nd RF input

Signal generator
Frequency range

Signalling
CDCSS coder

CDCSS decoder

ATIS coder/decoder
Coder

Decoder

Ordering information

Radiocommunication Service
Monitor

Options

Extras

Memory Card 32 Kbyte
Memory Card 128 Kbyte
Oscilloscope Probe
50-contact Conneclor for
Control Interface CMS-B5
Sub-D Filter Adapter for
Control Interface CMS-B5
Baltery connector for
external DC power supply
60002 AF Transformers (ex!.)
Printer Cable (double shielded)
Carrying Strap Set

Transit Case

Service Manual

Telescopic antenna with
BMC connector

0 to +47 dBm
-40 o +7 dBm

additional internal swilch-selectable
24-dB altenvator for measurements
with higher level al input 2

0.4 to 1000 MHz
(usable from 100 kHz)

— eniry of 3-digit code number of
mobile radio

~ sefling the fimes for lurn-off code
and RF level dro,

~ sefling the dala deviation
CMS-B27 with CMS-B5 (model 10
or 12) and CMS-833

~ decoding of 3.digit code number of
mobile radie

— measurement of data deviation
CMS-B27 with CMS-B5 [model 10
or 12)

— eniry of 10digit ATIS code

— sending of ATIS message

— decoding and display of 10-digit
ATIS code,

— measurement of data deviation

CMS54 0840.0009.54

see overview on pages 34, 35

CMS-Z1 0841.1609.02
CMS-22 0841.1509.02
SMFS-Z1 0358.0312.02
CMS-Z5 0841.1450.02
CMS-Z6 0841.1409.02
CMS-Z7 0841.1350.02
CMS-239 0860.1900.02
CMZ5 0835.6919.02
2196 0396.9813.00
ZZK011 1013.9543.00

0840.8616.24
0690.9966.00
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DECT Radiocommunication
Tester CMT90

0.1 to 2000 MHz

Digital radiocommunication test-
er for measurements on DECT
cordless telephones to TBR 06 —
see also DECT Production Test

Set CMT90/PSMD, page 31

Uses

In the DECT (Digital European Cordless
Telephone) radiocommunication net-
work, a large number of cordless tele-
phones and base stations have to share
the scarce resources of frequency, time
and space. In general, this can only be
realized by observing stringent rules
and specifications.

At the same time, the DECT system and
above all DECT phones are meant to be
low-cost units with clear limitations on
their complexity and precision. In face
of these conflicting requirements, suita-
ble measurement techniques have to be
adopted to ensure that in spite of less so-
phisticated technology—in comparison
with digital cellular systems such as
GSM or PCN - the specifications for
smoothly functioning communication
are met.

DECT Radiocommunication  Tester
CMT90 from Rohde & Schwarz is a
new member of the CMT Radiocommu-
nication Tester family (catalog 93/94,
page 24) and a further development of
CMTS5. It is specially designed for
DECT in-channel measurements. In a
DECT fest system, eg used to monitor
the production of cordless telephones,
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CMT90 also forms the RF interface. As
an external unitfor analyzing the test re-
sults, Process Confroller PSMD from
Rohde & Schwarz (page 31) can be
used, a processor tailored fo this appli-
cation with measurements to TBR 06:

In-channel tests
® Receiver lests
— sensitivity
— BER
e Transmitter tests
— accuracy and stability of RF car-
riers and timing parameters
— power ramping
— ftransmitted power
— modulation

Out-of-channel tests
e Receiver fests

— interference
blocking

— intermodulation

— spurious emissions
® Transmitter tests
— adjacent-channel power

Test functions offered by CMTH0

Receiver test (BER)

CMT90 generates a DECT-compatible
RF signal with high integrity. While an
external unit with a bit generator pro-

“""_T:‘rfr - gl

S PEr Il CE % -1
?é % #

duces the modulation signal, CMT90
carries out GFSK modulation and pulse
shaping. The fester provides delay

compensation for the two TTL inputs,
one a bit input and the other for level
control, so that signals simultaneously
applied to the inputs do not lag or lead
when converted fo RF.

As TBR 06 requires the BER test to be
carried out with RF loopback, DECT
Radiocommunication Tester CMT90
can be used immediately for the
looped-back signal: it demodulates the
bit stream modulated onto the RF signal
so that the external unit can perform bit
comparison. For this purpose, a digital
bit output and an output indicating the
mark/space rafio of the transmitted
power pulses are available.

Transmitter test

The frequency/time characteristic of
the DECT signal is assessed by means
of the DC-coupled FM demodulator of
the CMT 0. The demodulator can han-
dle pulsed RF signals and is absolutely
noise-free during pulse spaces. It deliv-
ersa DC signal for calibration purposes
which corresponds exactly to the de-
modulator center frequency.
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DECT Radiocommunication
Tester CMT90

In a second step, the external unit iden-
tifies a defined bit sequence from the
burst and takes the mean of the frequen-
cy samples. The result is a measure of
the carrier frequency.

The above test setup is also suitable for
other modulation measurements: using
other bit patterns and other evaluation
algorithms instead of averaging, the
peak deviation and the carrier drift dur-
ing a pulse are obtained (chapter 11 of
TBR 06, "RF Carrier Modulation").
However, CMT90 will display the peak
deviation (positive, negative or aver-
age) during a burst even if there is no
external analysis of the fest results.

Specifications

Supplementary data for CMT90 in the range <1 to 2 GHz. For data
relating to basie functions see CMT54 (catalog 03/04, page 28)

Receiver measurements

Mobile Radio Measurements

To measure the fiming parameters,
CMT9O0 is used in the same test setup.
For this measurement it is not the ampli-
tudes derived from the FM demodulator
that are analyzed, but the timing pa-
rameters of the signal.

The logarithmic envelope detector
with its wide dynamic range makes it
possible to carry out the complete
power ramping measurement o
chapter 9 of TBR 06, "Transmission
Burst". The delay compensation pro-
vided in the CMT9O0 ensures that the
envelope-detector output and the FM
demodulator are in sync.

The test setup described is also suitable
for the measurement stipulated in
chapter 10 of TBR 06, "Transmission
Power". The only difference lies in the

Off time
Error
Input level range

Error

FM demodulator

analysis of the fest results, ie the exter-
nal unit determines the average power
from the active part of the burst. This
measurement can also be performed
by the CMT90 alone. A builtin pulse
power meter indicates the instantane-
ous power approximately in the middle
of the burst on the CMT display.

For further transmitter tests, in particular
adjacentchannel and out-of-channel
measurements, the DECT signal can be
brought out on the CMT and fed, for ex-
ample, fo a spectrum analyzer.

250 ps to 100 ms
<1.2 dB (for P >20 mW)

RF frequency measurements

24 1o 47 dBm
{2nd input: —16 lo +24 dBm)
timebase error + 100 Hz

some as CMT54

Signal generator
Frequency resolution
Speciral purity
Harmonics at /5 |, 34 1, etc.
Residual FM (to CCITT)
Level error (fine setting O dB)

Amplitude modulation

Frequency modulation
Frequency devialion
Modulation frequency range
internal
external
Error [via MOD EXT,
withoul EXT CAL)

Phase modulation
Phase deviation

Transmitter measurements

Power measurements (0% AM)
Measurement range

Error [7 dBm <P <20 dBm)
VSWR

Burst power measurements (0% AM)
Frequency range

Level measurement range

Minimum burst duration

<200 Hz

typ. =20 dBc
<24 Hz
<2 dB

same as CMT54, typ. values for
. >1 GHz
max. 1600 kHz

same as CMT54
max. 1 MHz (-3 dB)

<5% of set frequency + residual FM

max. 160 rad

5mWio 50 W

typ. 1 dB (<1 dB for P 220 dBm)
<1.3 for f <] GHz,

<1.5 for f>1 GHz

1.5 MHz to 2 GHz
10 to 47 dBm
100 us

Residual FM (to CCITT)

FM broadband demodulator
RF frequency range
Modulation frequency range
Devialion (selectable range limits)
Residual FM rms,
measured al demodulator output,
weighted , 130 kHz bandwidih,
deviation limit 130 kHz
RF <1 GHz
RF >1 GHz
Error [peak)
AF <20 kHz
AF <100 kHz (w/o 300-Hz HP)
AF <130 kHz (w/o 300-Hz HP)
Input level for specified error
and residual FM

FM super broadband demodulator
Input level range

RF frequency range
Maodulation frequency range
Deviation

Residual FM

Error

AM meter

<24 Hz

40 MHz to 2 GHz
up to 130 kHz
130/260/520 kHz

<120 Hz
<200 Hz

<3% + residual FM + resolution
<5% + residual FM + resolution
<7% + residual FM + resolution

P >80 mW [V > 20 mV)

24 1o 47 dBm

(2nd input: =16 to +24 dBm)
60 MHz fo 2 GHz

up to 1 MHz (-3 dB)

max. +1 MHz

<3 kHz(rms)

[weighted 100 Hz to 1 MHz)
<7% + residual FM + resolution |dis-
play|

<7 % + residual FM + DC offset
[demodulator output)

same as CMT54, typ. values for
f>1 GHz
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DECT-specific data

Modulator
RF frequency range
Operaling mode
Nominal FM modulation
signal level
Nominal burst modulation
signal level

Nominal deviation for
DECT GFSK
Nominal weighting
Nominal data input rate
Internal bit clock (9 x bit clock)
External clock
Mark/space ratio [TTL = low)

Demodulator
RF frequency range
Input level range

FM operaling modes
Demodulator display

Demodulator analog output
Digital FM

Burst operaling modes
Analog envelope output

100 kHz 1o 2 GHz

external modulation
L

TTL {minimum duration of H/L signal:
50 ps)

corresp. lo 576 kHz in ci:splay
Gaussian Frequency Shift Keying
1152 kbit/s (100 Hz AC coupling)
648 kHz; 10.368 MHz

648 kHz; 10.368 MHz (9 x bit clock)
>30dB

60 MHz 1o 2 GHz
24 to 47 dBm
(2nd input: —16 1o +24 dBm|]

AC-coupled: +PK, -PK, tPK/2, PK
HOLD

DC-coupled, deviation 5 mV/kHz
Rx data

Rx clock (TTL, negative edge)

typ. 40 mV/dB (1.2 10 3.6 V)
approx. 3.6 V with 0 dBm at inpul 2

Digital burst output

TTL level, mark/space display for
pulsed signals,
thresheld approx. ~27Bm al input 2

General data

Power supply same as CMT54

Dimensions same as CMT54

Weight approx. 24 kg

Ordering information

DECT Radiocommunication Tester CMT90 0802.2020.90
Options

OCXO Reference Oscillalor CMT-B1 0803.8916.02
IEC/IEEE-bus Interface CMB4 0803.3914.02
Aulorun Control/Printer Interface ~ CM-B5 0803.3314.02
2nd AF Synihesizer CMTB7 0803.2816.02
RF Millivoltmeter CMB8 0803.6813,02
Low Rate FM [only factory-fitted) SCMUIT 0804.1615.02
Extras

Carrying Bag for CMT90 CMT-Z3 0803.9506.02
150-MHz Highpaoss Filter CM-Z11 0835.5012.02
300-MHz Highpass Filter CMZ12 0835.5064.02
700-MHz Highpass Filter CM-Z13 0835.5112.02

Further extras

DECT Production Test Set CMT90/PSMD

DECT Radiocommunication
Tester CMT90 (page 29) used
with Process Controller PSMD

as sampler and analyzer

Uses, characteristics

The DECT Production Test Set CMTQ0/
PSMD from Rohde & Schwarz is a high-
ly flexible tool. The core of the system is
formed by an RF demodulation/modu-
lation unitintegrated in the CMT?0 and
by the DECT-specific sampler and ana-
lyzer PSMD. The CMTQ0 and the

see catalog 93/94, pages 50, 51

DECT Radiocommunication Tester CMT90 Process Controller PSMD
GFSK bils
E RF envelope DECT production signalling
) [[r—
== GFSK bits A
EUT @ —o0= 00000 WM o RFewelope D 1
,_._I N BNC]
| A
o FIFO FIFO
DECT RF
unit “-t{!ﬂplei * +
_r '> RISC processor
TCE/IEEE bus vV

Test selup with DECT Radiocommunication Tester CMT90 and Process Conlroller PSMD for test result

analysis

PSMD form a test set complying with the
TBR 06 fest philosophy with respect fo
the sampling method in general and p0
detection in particular. The PSMD can
control further test equipment used in
the production line, eg a spectrum ana-
lyzer. It can easily be integrated info ex-
isting production environments. The
modular design allows for future up-

grades as well as for customized mod-
ifications.

Production

e Fast and reliable testing of DECT
mobile stations (MS) and fixed sta-
tions (FS)
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DECT Production Test Set CMT90/PSMD

¢ Short measurement times for effi-
cient manufacturing and high
throughput

* Simple integration info computer net-
works (LAN) for production control

* Complete and reliable testing of
signalling functions and RF para-
meters of MS and FS

Service

® Automatic measurement routines
for reliable testing of MS and FS

e Universal test capabilities for step-

by-step analysis of MS and FS in re-

pair
¢ Manual and remote-controlled op-
eration

Type testing and quality inspection

¢ Complete testing for compliance
with ETSI Recommendation TBR 06.
This recommendation also requires
spectrum analysis to be performed
in order to defermine the radiated
interference. For this, a spectrum
analyzer is needed (eg FSM from
Rohde & Schwarz, catalog 93/94,
page 178; also see Test System
TS9830, page 126).

* Automatic testing and logging of
results with the aid of test routines
supplied

Test capabilities

DECT measurements to ETSI Recom-
mendation TBR 06

These measurements for type-approval
and in-production testing of DECT cord-
less telephones are based on the loop-
back principle and are implemented
with the aid of a sampling device. To
use the loopback method, the service
mode must be activated on the MS and
FS. To this end, a force transmit mes-
sage is sent fo the EUT via the air inter-

face containing information on which
RF frequency and in which time slot
loopback should be performed. It
should be noted, however, that force-
transmit messages can be used only for
MS tests; for FS fests the normal mac-
con-req method is used.

The EUT must wait for valid pream-
bles and SYN words fo synchronize
with the tester. The EUT is then expect-
ed fo send the respective bits back in
the defined loopback fields. For pro-
duction fests it will normally suffice to
check the loopback behaviour for full-
slot bursts, which is the standard
transmission method, whereas for
type testing and quality inspection,
both full-slot bursts (P32) and dummy
bursts (PO0) must be checked. It is
therefore indispensable to use a fully
DECT-capable signalling device such
as the Production Test Set CMT90/
PSMD from Rohde & Schwarz.

Standard test parameters to TBR 06
® Transmitter fests
— modulation deviation
— RF accuracy
— power template
— AF response [microphone sensi-
tivity) with acoustic coupler
® Receiver tests
— sensitivity (BER)
— RF level range (BER)
— AF response with acoustic cou-
pler
e Optional tests (system panel re-
quired)
— low battery function
— DC current/voltage
— keypad test (required hardware
can be installed)
— display (required hardware can
be installed)

Mobile Radio Measurements

Sampler and analyzer PSMD

The PSMD operates as a sampling de-
vice in line with TBR 06. Sampling in-
volves a high volume of measured data
which is fransmitted to a processor with
high computing power for real-time
evaluation of essential parameters.

An iB0486 processor integrated in the
PSMD is used for control of the system
devices and output of the results. In ad-
dition, an i860 RISC processor is pro-
vided which reads the data from the do-
ta acquisition card (three A/D convert-
ers), stores the data and makes them
available for further processing. In ad-
dition to frame alignment and data
transfer, the RISC processor performs
all essential calculations (eg modula-
tion, BER) in real time.

Due to its high computing power, the
PSMD is able to acquire data belonging
to consecutive bursts. The confidence
level thus approaches 99.9%, and com-
promise solutions such as spotcheck
sampling of bursts can be avoided.

Main features of Process Controller

PSMD

e Excellent price/performance ratio

* 80486/33-MHz CPU with
8-Mbyte RAM (max. 32 Mbyte)
and 259-Mbyte hard disk

o |EEE 488.2 standard interface

® Four serial RS-232 interfaces

e Optimized EMC/EMS characteris-
tics

° MS Windows or LabWindows user
interface with expansion capabili-
fy for measurements

e Builtin control panel and keypad

o Userfriendly on-line help

e Universal user interface (factory
user-port)
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e Conneclor for external monitor

e PCMCIA interface for memory and
interface extensions

e Four free 16-bit ISA slots

® Rackable

e 200-W power supply with optional
12-V DC input

o Powerful speed-conirolled blower

Performance characteristics of RISC

processor

e Parallel architecture providing two
floating-point results and an integer
result per clock cycle

e Clock frequency up to 40 MHz

e External 64-bit data bus, internal
paths up fo 128 bits

* 4 Kbyte on-chip instruction cache

o 8.Kbyte on-chip data cache

® Memory management unit

e 120 MIPS (80 MFLOPS + 40 MIPS)

e Up to 4 Gbyte address space

DECT signalling

In addition to the A/D converters and
the RISC processor, the PSMD contains
a card for user-programmable DECT
signalling. This card supplies the DECT
baseband signals.

Loopback principle

The loopback principle is apparent
from the figure on page 31. The DECT
baseband bursts are transmitted from
the DECT production signalling card to

the GFSK bit input of the CMT90. The
radiocommunication tester is set to a
specific RF frequency and performs a
Gaussian bit conversion as well as bit
modulation. For the signal returned by
the EUT, the reverse procedure is ap-
plied. The CMT90 demodulates the RF
signal, samples the baseband signal
(equivalentto the vector sum of the | and
Q components) by means of 10-MHz
A/D converters and transmits it to the
RISC processor via FIFO memories.

Integration of production test
set into a test environment

PSMD as system core

The PSMD controls the DECT Radio-
communication Tester CMT0 via the
IEEE bus. The user interface and the us-
er software with all test routines are in-
stalled on the PSMD hard disk. The EUT
linked to the PSMD via the RS-232 inter-
face is one of several devices that can
be controlled in this way. Hence, an in-
teractive and fully automatic testing of
an MS or FS can be realized.

Main computer of a production line as
system core

In this case the user interface and the us-
er software are installed in the main
computer ofa production line. The com-
puter addresses the PSMD, which has
no control functions in this configura-
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tion, via an assigned IEEE-bus address
and the CMT90 via a second address.
The two instruments can now be control-
led independently of each other. The
main computer also addresses the EUT
via the RS-232 interface. The user is
thus provided with a highly flexible
hardware and software system for
which test routines can be written as re-

quired.
DECT baseband links
CMT90 &= PSMD
A IEEE bus
RF input/oulput |EEE bus
i
EUT o Main computer
RS-232

Production Test Set CMT90/PSMD remote-con-
trolled by main computer of production line via
IEEE bus

DECT baseband links

AA
Y

CMT90 PSMD

IEEE bus A

\
¥ RF inpul/oulpul

BT RS-232

PSMD forming the system core as controller, sam-
pler and analyzer
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Options for CMS family of radiocommunication testers

Extensions for basic model

Option Order No. Specifications
OCXO Reference Oscillator CM5-B1 0840.9406.02 See limebasis
For high long-term stability Aging 2 x 107 /year
OCXO Reference Oscillator CMS-B2 1001.6809.02 Specs same as CMS-B1,
For exiremely high long-term stability excepl for aging <1 x 107 /year
Duplex Modulation Meter CMS-B59 1032.0990.02 Specs see basic
For operation of RF frequency counter and model, except
modulation meter independent of RF residual FM <10 Hz
signal generator (fwo-port measurements,
also on frequency-converting modules)
Duplex Modulation Meter CMS-B9 0840.9506.02 Specs see basic model
Same as CMS-B59, plus adjacentchannel Adjacentchannel power
power meter for measurements on duplex (not for CMS50; meter with ETS fillers
radio, cellular mobile phones and fre- standard in Channel spacings 10/12.5/20/25 kHz and
quency-converling modules CMS54 freely selectable up to 1 MHz
Dynamic range =70 dB [channel sp. 25 kHz)
10-MHz Reference Frequency Input/Output | CMS-B22 1001.6750.02 Oulput TTL levels, Z,,, =50 ©,
External synchronization for measuring f=10 MHz
systems Input level >1.5 Vo, Z;,=500,
f=10 MHz £500 Hz
Additional RF Input/Output CMS-B31 1001.7005.02 Max. input power 20 mW
Two-signal measurements and connection Attenuation between
of further measuring instruments (eg RF;, and RF 32dB
spectrum analyzer); bidirectional RF con-
nector for additional measuring instruments
Measurement sensitivity at input 1 for RF counter/transient
recorder and demodulation reduced by 6 dB
100-W RF Power Meter CMS-B32 1001.7905.02 Max. input power: 100 W for 3 min, then 10 min power off;
Measurement of high RF input power continuous power: 80 W; max. oulput level and measurement
sensilivity at inpul 1 reduced by 3 dB; additional error
<0.15 dB [P >40 mW, AM = 0%)
13-dBm Output CMS-B34 1032.1350.02 Additional power output for off-air measurements
Autopilot Generator for ILS operation CMs-B38 1065.5003.02 Second RF oulput; not in conjunction with CMS-B31 and -B34
(CMs57) {for CMS57 only)
IEC/IEEE Bus Interface CMS-B54 1032.0748.02 Use of CMS50 in automatic test syslems
{for CMS50 only)

Signalling units for models with Duplex Modulation Meter CMS-B9 or CMSB-59

Option Order No. Specifications

Signalling Unit for Cellular Radio cms-853" | 1032.0890.02 Simulation of base station for tesfing cellular mobile phones,
NMT 450 (SIS), NMT 450 1, NMT 900 eg call setup, call cleardown, channel and power change
(SIS), E-AMPS, J-TACS, TACS II, R 2000
Signalling Unit for Cellular Radio cms-B13" | 0841.1009.02 Simulation of base station for testing cellular mobile phones,
Same as CMS-B53, plus C-Net signalling [not for CMS 50) | eg call setup, call cleardown, channel and power change
NMT Base Station Test CMS-B25 1032.0490.02 Signalling for selfing the base station and RF measurements
For CMSB13 in conjunction with CMS-B39 {not for CMS50) on air interface
POCSAG, ZVEI/VDEW Digital Signalling CMS-B26 1031.9993.10 Tesling of POCSAG radiopaging receivers and ZVEI/YDEW
For CMS-B13/-B53 mobile and base stations
MPT 1327/1343 Signalling CMs-B28 1001.7205.02 Additional free programming of signalling sequences via
For CMS-B13/-B53, testing of irunked radio external computer
FMS-BOS Signalling CMS-B29 1032.1550.02 Signalling at AF with CMS-B13 and CMS-B9
For CMS-B13/-B53
Programmable Universal Modem for FFSK | CMS-B21 1001.6509.02 Modulator and demodulator
Signals (instead of CMS-B13/-B53) Frequency for logic O 50 to 3999 Hz
Modulation and demodulation of any data Frequency for logic 1 50 to 3999 Hz

Bit rate 10 to 2400 Hz
ERMES Coder with Software CM-Z30 1065.4013.02 AT-compalible PC required

(for CMS, CMT,

CMTA)
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Extensions in conjunction with control interfaces

Option Order No. Specifications
ATIS Coder/Decoder CMS-B277 | 1032.1250.02 | Coder — entry of 10digit ATIS code
- sending of ATIS message
Decoder - decoding and display of
10-digit ATIS code
— measurement of data
deviation
CDCSS Decoder CMS-B27 Decoding of 3-digit mobile phone code number, measurement
with CMS- of data deviation; CDCSS coder fitted as standard in basic
B33 model
RS-232 Interface CMS-B30 1001.6909.02 Oulput and reception of any ASCII strings (max. 33 cha-
For CMS-B5S racters)
300-Hz Lowpass Filter CMS-B33 1032.0290.02 feutoff = 200 Hz, altenuation >50 dB for frequencies above
For CMS-B5/-B55; fasl frequency and Hz
deviation measurement of subaudio lones
with simultaneous audio modulation
Adapter for VSWR Measurements CMS-237% | 1065.4907.02 Connection of Insertion Units NAS-Z1, -Z3, -Z5, -Z6 [GSM),
In conjunction with CMS-B5 or CMSB39 -Z7 [DCS1800) with direct reading of VSWR as well as inci-
denl and reflected power
Optional Control Interfaces?
CMS-B5 CMS-B5 CMS-B55 CMS-B20 CMS-B39
Order No. 0841.0502.10 | 0841.0502.12 | 1032.0790.02 | 0841.1209.02 | 1032.0090.02 | Specifications
DTMF Decoder . N 2 3 P Decoding of DTMF dual tones and
VDEW direct dialling
CCITT Filter ° - ° B °
C-Message Filter - o B - -
Cenfronics = A 3 . %
Interface
Relays 8 8 _ N 4 Swilching relay with max. 1 W switching
power, V10, =30V, l50,=0.1 A
TTL Input/Output 12 12 - - 8 Ouiputs: 25 mA driver power
DC Ammeter/ Voltage measurem.
Voltmeter, floating Range Oto+30V
Resolution 0.1 10 100 mY
B B B & - Error +1% + resolufion
Current measurem.
Range Oto+]10A
Resolution 1to 100 mA
Error <4%+ 3 mA
600-C2 AF Trans- Ouiput impedance of AF generalor
formers switchable to 600 © +10%
Frequency range: 100 Hz to 6 kHz
- o - _ . Output level: 10 uV 1o 2.5V
Max. output current: 4 mA
Input impedance of AF volimeter switch-
able to 600 2 + 10%
Frequency range: 100 Hz lo 6 kHz
ATIS Coder/Deco- see oplion CMS-B27, CDCSS coder fitted
gar, CDCSS Deco- CMS-B27 CMS-B27 - - - as standard in basic model
er
RS-232 see oplion CMS5-B30
interface CMS-B30 CMS-B30 - - -
?ilotg;Hz Lowpass CMS-833 CMS-B33 CMS.833 _ _ see oplion CMS-B33
Adapter for VSWR see option CMS-Z37
Madsoremianls CMS-Z37 CMS-B37 - - CMS5-237

1) CMSBY or CMSB59 also required, CMS-B13 and CMSB53 may be used allematively.

2] CMS-B33 is required for CDCSS.
3) CMSB5 or CMS-B39 required for Inserfion Units NAS-Z1/-Z3/-25/-26/-17 .
4l Choice of one opfion.

» fitted as standard
- not included
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Overview of basic configurations and options for CMS, CMT, CMTA

Configuration features and main differences of analog and analog/digital radiocommunication festers.

Characteristics @ = fitted as standard CMS CMT CMTA
O = with option or accessory
Model 500 520 us4wiisy S48 155 84 90 54 84 94
Signal sources
RF signal generator
Frequency resolution 25/50/100/200 Hz - - - - ® [ ] ® ) - - -
50 Hz - - - - - - - - - -
10 Hz - [ ] @ [ ] - - - - - - =
1 Hz = o= - - - - - - L] L ] ®
AM (DC), FM (AC), oM e o o o ® e o e o o
Low-rate FM [ ] ([ ] ® L] O 0 o} o} ® ® [
FM (DC) S e W T = o e 5 e o o
Broadband FM - - - - - ] - [ ] - - -
Modulation generator 1 ® ® ] [} [ ] @ ] ® ® ®
Modulation generator 2 ® ® ® © O o] O o] [ @ ]
OCXO reference oscillator 0 (0} 0 (o] O (0] [ (0] L] @ @
VOR/ILS generalor - - - ] - - - - - - -
Aulopilot - - = 0 - - - - - - -
Measuring facilities
RF frequency counter ® ® @ © (] [ ] @ ® @ @ ]
RF frequency-offset meter @ ® [ ] [} ] © @ ® © © a
PEP RF power meter L ® ® ® - ~ - - - - -
RF power meler 50w @ e .o ] @ @ @ ® o ® L]
100 W o] 0 o] 0 - - - - - - -
Adjacent-channel power meter - o] ° o] o (o] o] - o] o] o]
Burst RF power meter - - - - 0 O (8] ® ) O (3)
Selective RF level meter @ @ [ ] 0 O O - 0 D )
Broadband RF millivolimeter - - - - (o) O (5] (o] O 0 0
Modulation meter for AM, FM, @M with
+PK, —PK, £PK/2, MAX PK, PK HOLD, RMS rectifiers @ ® ] L] 5] ® ] ® ® L] °
Duplex modulation meter o] o] ® 0 O O [} @ 5] ® o]
Broadband FM demodulator - - - - - ] - @ - - @
DECT broadband modulater/demadulator - - - - - o} - ® ot - -
AF voltmeter with RMS, +PK, ~PK rectifiers ) (] ] o 3] ® ® e @ ® ®
Selective modulation and AF level meter ] ® @ ] - - ~ - e @ ®
Highpass filter 300 Hz [ ] @ e ] @ ® [ ] ® ®
conlinously lunable - - - - - - - - ] [ ] [ ]
Lowpass filter 300 Hz o (6] (0] o] - - - - ® L] @
3.4 kHz L ] ® L ] L] - - - - ] [ ] @
conlinuously tunable - - - - - - - - ® @ [ ]
Bandpass filter conlinuously tunable @ ® [ e - - - - @ ® [ ]
Notch filter continuously tunable @ @ ® @ - - - = =] @ L]
SINAD meter 1 kHz ® @ @ L] 5] L] @ €] @ @ ®
confinvously funable - ] @ <] - - ~ - @ ® [ ]
CCITT filter o o] o] o] [ © [ ] e a @ ®
Distartion meter 1 kHz [ ] [ ] @ ] ® [ ] ® [ ] @ [ ] [ ]
continuously lunable @ l¢] ] ] - - - - [a] L] L]
S/N meter e ® @ ) ® @ ® © © ] e
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Characteristics @ = fitted as standard CMS CMT CMTA

O = with option or accessory
Model 50 52 54 57 54 55 84 90 54 84 94
Meaosuring facilities (confinued)
AF frequency counter [ ] ® [} ® [ ] [ ] [ ] ® ] ] ]
DC volimeter (@] (0] (o] (e} 0] o] O L ] [ ] [ ] [ ]
DC ammeter 0 (@) (0] o} o] (9] (©] ® ® [ ] @
VSWR inserlion unit with detached probe O O (6] O o] O ®) O o] O o]
Analyzer/oscilloscope unit
Oscilloscope @ o [ ] ® @ L @ - ® ® ®
Storage oscilloscope — - - - - - - - ® ® ®
RF specirum monilor (] [ ] ® ° - - - - [ ] [ ] [ ]

Full span = = ® O - - - - - - -
RF tracking O s ® &) - - - = - - -
AF spectrum analyzer - - - - B - - - ® ® ®
55B specirum analyzer (digital display) - - - B o] = = = = = -
S5B specirum analyzer (digital ond screen display) o] ® ® ® - - - - ® ® ®
Transient recorder with digital display memory - ® [ ] @ - - - - @ ® ®
Signalling facilities
Selectivecall coder/decoder, all standards, programmable ® [ ] L] @ ® [ ] ® ® (] ® ®
DTMF coder ] [ ] [ ] [ ] o O O o] L ] ® [ ]
DTMF decoder (0] (o] (0] (@) (@] (8] @) 0] ® ® ®
Cellular-radio simulator for C-Net, Radiocom 2000,

NMT 450, NMT 900, AMPS, TACS, E-AMPS,

E./}TACS, TACS lssve 4 ol o  @Ne = - e - O e o
ERMES coder o O O @] O @] (6] @] O O
CDCSS coder [ ] ® ® ® - - - = - - -
CDCSS decoder o] (@] o] o - - - - = - -
ATIS coder/decoder 0O O 0 (9 - - = = - = =
Coder/decoder for ZVEI/VDEW digital O 0 o] o - - [s] - O (o] 0
Coder for POCSAG [Cityruf) O 0 (0] (8] - - o] - O (®) O
Coder/decoder for MPT1327/1343 (trunked radio) (0] 0 0 (o] - - (o] - ®] (o] O
Coder/decoder for FMS-BOS O O (0] (0] - - - - - - -
NMT base stalion test - o 0] @] - - - - - (e} -
Programmable FFSK modem - 0] o (0] - - - - O - (®]
Control facilities
Autorun control o} @ ® ® () 0 o] (@) o} O O
IEC/IEEE-bus interface 0 © ® [ ] 0 (o] O o [ ] © [ ]
Relay matrix o] o (o] o (0] (0] (0] [ ] [ ] o [ ]
Programmable conirol lines o 0 O O - - - - - - -
RS-232 interface (@] O o] O - - - - - - -
Centronics printer interface 0O (@] ] ] O (@) O (&) o O O
Other
AF transformers 600 Q (0] D (0] (o) (@] (0] O 0 8] (o} (@]
10-MHz reference inpul and output O O O O ® ® @ ® L] ® o
3rd RF input/output 2 ] o] O ® ® @ 5] ® ® ®
13-dBm RF output O (9] o] @] L ] @ [ ] L] ® ] ®
Conneclor for external AF filter (0] o (o] O - - - - - - -
Battery operalion [ ] [ ] @ [ ] [ ] [ © <] - - -

1 Without C-Net
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A

EMC open-area lest site with EMI Test Receiver ESHS 10 and Triple-Loop Antenna HM020 (catalog 93/94, pages 64 and 96)
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Contents of Chapter 2

Designation Frequency range Field of application, special features Type Page

Microwave Anfenna | 1 to 40 GHz Signal detection and monitoring; mobile and semi- | AC308 | 40

System mobile applications; remote-control capability

Shielded and 5Hzto 10 MHz Measurement of magnetic fieldstrengths to MIL- HZ-10 42

Calibrated Magnetic STD-461/462, DEF STAN 59-41, GAMEG 13

Field Pickup Coil and VG9553 Part 13 standards

Active Antenna 100 Hzto 1 GHz Detection of low-level emissions AM524 | 43

System

Active Rod Antenna | 100 Hz to 30 MHz Fieldstrength measurements in shielded rooms HE525 44

Aclive Dipole 30 MHz to 200 MHz | Same as HE525, but different frequency range HE526 45

Antenna

Active Dipole 0.210 1 GHz Same as HE525, but different frequency range HES527 45

Antenna

Active H-Field Meas- | 100 Hz to 30 MHz Defined and reproducible conversion of allernal- | HM525 | 46

urement Antenna ing magnetic fields into measured quantities

Junction Unit Interface between Active Rod Antenna HE525 or | GX525 | 48
Active H-Field Measurement Antenna HM525 and
Control Unit GS525

Junction Unit Same as GX525, but for HE526 GX526 48

Junction Unit Same as GX525, but for HE527 GX527 48

Basic Unit Cabinet and power supply for Junction Units KK524 | 48
GX525, GX526 and GX527

Control Unit Control of antenna, RF matrix, optical cable GS525 49
interface

Active Receiving 200 to 1000 MHz Fieldstrength measurements; large bandwidth and | HE202 50

Dipole high sensitivity despite small size

Active Receiving 20 to 500 MHz Same as HE202, but different frequency range | HE302 | 50

Dipole

Absorbing Clamp 300 to 2500 MHz RFI power and shielding effectiveness measure- | MDS-22 | 51
ments on lines

Absorbing Clamp Automatic guidance of Absorbing Clamp MDS-22 | HCA 52

Slideway along line to be measured

Tracking Generator | 100 Hz fo 26.5 GHz | Option for EMI Test Receiver ESM; see Spectrum & | ESMI-B1
Network Analyzer FSMS26 | 66
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Microwave Antenna System AC308

Steerable antenna system detects and monitors

signals from 1 to 40 GHz

Uses

Antenna System AC308, which is
suitable for mobile and semi-mobile
applications, is intended for use by
postal and other authorities to detect
and monitor signals in the frequency
range 1 to 40 GHz. The antenna can
be remotecontrolled in the azimuth
(360°) and the elevation (£15°). A
control unit allows manual orientation
of the antenna and its incorporation in-
to a computercontrolled system. For
geostationary satellite reception the el-
evation range can be extended to 55°
(40° £15°) by manually adjusting the
antenna.

The various models integrating external
mixers, downconverters or amplifiers
provide an application-specific opti-
mum link to the receiving system or
analyzer.

Main features

* Fast assembly and disassembly due
to the small number of components
used

e Lightweight and sturdy design

e Low power consumption

Characteristics

AC308 consists of three parallel anten-
nas covering the frequency ranges 1 to
18, 18 to 26.5 and 26.5 to 40 GHz.
The main component of the system is
the 1 to 18-GHz antenna comprising a
0.9-m reflector and an active broad-

Steerable Microwave
Antenna System AC308
wilh Spectrum Analyzer
FSM (catalog 93/94,
page 178)

band feed operated at the focus. The
user may choose from three feeds with
different polarizations. They are all
equipped with an integral, low-noise
broadband amplifier which is protect-
ed by a broadband limiter against
damage that may be caused by strong
radar pulses for instance.

Available feeds

e VE 025 S8 for linear polarization;
horizontal /vertical or 45° polariza-
tion can be selected manually

e VE 024 S8 for linear polarization;
horizontal/vertical polarization
can be selected by remote confrol

e VE 024 S9 for horizontal, vertical,
righthand circular or lefthand circu-
lar polarization — all selectable by
remole control

The two 0.25-m antennas for the K
band (18 to 26.5 GHz) and Ka band
(26.5 to 40 GHz) are also equipped
with low-noise preamplifiers and can

be connected to the 0.9-m reflector with
quick-release fasteners. The polariza-
tion (horizontal, vertical or 45°) is man-
vally selectable.

Model 02 : designed for use with a
spectrum analyzer

Rohde & Schwarz Specirum Analyzer
FSM (catalog 93/94, page 178) with
its excellent receive characleristics is an
ideal instrument for this purpose.

The FSM normally operates without
mixers in the frequency range up to
26.5 GHz, but for frequencies from
18 GHz it can be supplied with exter-
nal mixers for integration into the anten-
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na. Customer's own mixers may, of

course, also be used.

Model 03 : used in conjunction with
the Gigatune receiver set from Rohde
& Schwarz

Downconverters incorporated in the
antennas for the K and Ka bands ex-
tend the frequency range up fo
40 GHz. The Gigatune Receiver Set
EA 010/ESM 1003  (data  sheet
PD 756.7194) is a versatile micro-
wave receiver covering the range 1 to
18 GHz and featuring high frequency
accuracy and very low phase noise.

Model 04 : to be operated with any
microwave equipment

The boosted signals of the K- and Ka-
band antennas are available at the
anfenna connector panel (interfaces:
rectangular waveguides WR 42 and
WR 28) for low-loss transmission. This
universal model allows the connection
of an analyzer (with external mixers)
or a receiver (with downconverters).

Design

The AC308 is equipped with a
well-proven cable twist which accom-

and flexible

waveguides and provides a range of

modates all cables
rofation (stopped by limit swilches) of
approximately 365°.

With the AC308, the amount of work
required for selting up and taking down
a mobile sysiem has been minimized.
The easy handling is best demonstrated
by the example of disassembly:

— The connectors on the 0.25-m an-
fennas are undone, the antennas
are removed from the 0.9-m reflec-
tor by opening the quick-release
fasteners and stowed away.

Model 02

110 18 GHz

RF

K band
o
SN HC
Ko band
( «_
Elevation and
ozimul

posifioner L r[\ L

= T Analyzer
Positioning

conirol < IEEE

Ko band

Polarization selector,
ampliier pawer supply
 Fiz ]

Control Unit Re|u¥5“Mr]x @

GBOl&AZ | °F

15 Ve

— The feed and the cables of the
0.9-m antenna are folded into the
dish, secured and the dish is folded
upwards.

~ The cable twist and the connector
panel are placed around the anten-
na. The quick-release fasteners of
the positioning system are re-
leased, the antenna is removed
and stowed away.

Specifications

Antenna 1
Reflector 900 mm dia.
Frequency range 11018 GHz
Gain 15 to 39 dBi
Half-power width 2010 1.5°
Amplifier
(al +25°C)
Noise figure <5dB
Gain 281032 dB

Positioning system
Angle of rotation
Speed of rotation

Posilioning accuracy <0.1°
Control unit
Angle display digilal

Conlrol modes

Controller interface |EEE 488

Model 03

110 18 GHz

Dow
DL parH

"""" i T

Model 04

Gigatune
receiving system

Analyzer,
luner, receiver

RF block diagram of the three AC308 models

The power supply for the amplifiers as
well as the polarization selector is pro-
vided by Control Unit GB 016 A2
(without computer interface) or Relay
Matrix PSN (with IEC/IEEE-bus inter-
face) and a separate power supply. The
cables between the connector panel of
the antenna and the remote-control and
receiving equipment are tailormade to
customer's requirements.

Antenna 2 Antenna 3

250 mm dia. 250 mm dia.
1810 26.5 GHz 26.510 40 GHz
2910 33 dBi 33 to 36 dBi
4.5103° 3t 2°
<5.5dB <7 dB

251031 dB 271033 dB

azimuth 360°; elevation £15°; extension to 40° £15° by manual adjustment
azimuth 5°/s; elevation 0.5°/s

manual control; rolation at conslant speed; aulotracking
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Shielded and Calibrated Mag-
netic Field Pickup Coil HZ-10

5 Hz to 10 MHz
Measurement of magnetic field-

strengths to military standards

HZ-10 with {right) and without (lefi) spacing plate

Uses

The shielded and individually calibrat-
ed Magnetic Field Pickup Coil HZ-10
allows magnetic fieldstrengths in the
frequency range from 20Hz 1o
200 kHz to be measured in line with
MIL-STD-461 /462, DEF STAN 59-41,
GAMEG 13 and VG standards 95377
Part 13. These standards give limits for
the magnetic flux density in the frequen-
cy range from 30 Hz to 50 kHz or
200 kHz and prescribe an electrostati-
cally shielded coil with a defined
number of turns for measuring the mag-
netic flux density. The coil comes with a
calibration certificate for the range
from 5 Hz to 10 MHz.

® Spacing plate 7 cm (MIL-STD-461,
DEF STAN 59-41) and 5 cm (VG

According to MIL-STD-461/462, DEF
STAN 59-41 and GAM EG 13 the mag-

standards) nefic flux density has to be measured at
a distance of 7 cm from the EUT and to
Design VG standards at a distance of 5 cm. To

The coil is covered by an aluminium  ensure that these distances are main-

shielding for high isolation and con-  tained when searching for the maximum
RFI, an asymmelrical spacing plate is
provided at the base of the HZ-10. The
HZ-10is provided with a ' /4* thread for

mounting on a camera tripod.

nected via a shielded twin-wire line to
avoid measurement errors caused by
galvanic surface currents induced in
the shielding.

dB(pTiuV)

[ 100 |“
80 N8
TH
I
40 H
1] [} Ky

Antenna factors in dB
(pT/uV) measured and
caleulated by calibra-
lion: antenna factor k1
with 50 ©, k2 with 600
Q and k3 with 1 Mc;
k2 and k3 valid up to
100 kHz [above 100
kHz approximale values

/A
A

y/d

g

only)
Characteristics |
N
; “ il ;
Main features 2ol
* Frequency range 5 Hz fo 10 MHz . N
° Built to MIL-STD-461A and 462D Il "
* Individually calibrated N\
e Shielded twin-wire connection )
0 ° 10 0.001 0.01 0.1 1 MHz 10
F, ——— =
Specifications
FraquesyToRge Stz 10 i Ordering information

Anlenna tactor

Coil
Diameter 133 mm
Number of lurns 36
Type of wire 7-41, litz wire
Resistance 10Q
Inductance 415 puH
Conneclor Twinax female

Dimensions (W x H x D); weight

see diagram (calibralion cerlificate
supplied with coil)

142 mm x 178 mm x 29 mm; 260 g

Shielded, Calibrated Magnetic

Field Pickup Coil HZ-10 0816.2511.02
RF connecling cable

balanced, 1.5 m, Twinax

conneclor EZ-15 1052.2500.02
balanced/unbalanced, 0.2 m,

Twinax/BNC conneclor EZ19 1052.2630.02
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100 Hz to T GHz
Antenna system for detection of

low-level emissions

Uses

The extremley low-poise Active Antenna
System AM524 meets the requirements

made on an antenna in a high-sensitivi-
ty system for measuring compromising
emissions: low-level emissions from EDP

peripherals like monitors, printers and
data lines can be fargeted for eaves-
dropping and so endanger security.
Measures to counteract eavesdropping
are therefore essential, but measuring
techniques capable of handling spuri-
ous emissions just above the noise floor
are required to implement them.

Features

e High sensitivity

* High-precision measurements due
to individual calibration

° Wide level range

e Compact design for use in small
cabins

e Infegration into automatic test sys-
tems

30 " E
Specifications 20 log 1—1,}& f=1 Hz
m
Frequency range 100 Hz to 1000 MHz with three an- 1 0
tennas dBpV/m
Sensitivity (Af = 1 Hz) 0 dBuV/m (100 Hz) =
-43 dBuY/m (100 kHz] 3 -10
=51 dBuV/m (30 MHz) &
—54 dBuV/m (100 MHz) = N
~37 dBu/m (1000 MHz) z 20
Antenna factor (without F \
altenvator/exira amplifier) approx. 0 dB (100 Hz to 30 MHz) i‘ N
-12 dB (100 MHz) E” -30 \ \ Conventicnal
20 dB “00’0 MHZl e antennas
Power supply 24-V battery or 110/220.V AC 3 \ \ A
RF conneclors N female, 50 Q 2 40 2y 7
Remote conltrol via fiberoptic cable \\ \
Dimensions; weight -
Active Rod Anlenna HE525 1500 mm x 600 mm; 5 kg 50 cive i
Active Dipole Antenna HE526 1000 mm x 319 mm; 1.7 kg Anlenna System \.
Active Dipole Antenna HE527 500 mm x 250 mm; 1.6 kg AM 524
Cabinet for junction units -60 }
(WxHxD) 235 mm x 150 mm x 400 mm 1002 103 104 105 106 107 108 Hz 107
Transil case 660 mm x 545 mm x 245 mm 100 Hz 10 kHz 1 MHz 100 MHz 1 GHz
f —

Ordering information

Active Antenna System AMS524
consisting of
Active Rod Anlenna HE525
Aclive Dipole Anlenna HES526

Aclive Dipole Antenna HES527
Junction Unit for HE525 GX525
Junclion Unit for HE526 GX526

Fieldsirength sensitivity of Aclive Antenna System AM 524 compared 1o
values attained with conventional antennas

4015.7001.02

4015.7101.02
4015.7501.02
4015.8008.02
4015.9256.02
4015.9504.02

Transit case

Junction Unit for HE527
Basic Unit with power supply KK524

Support for HE526 and HE527

GX527 4015.9756.02
4015.9004.02
4015.8508.02

4036.0502.02

ZR524K
AMS524-71
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Active Rod Antenna HE525

100 Hz to 30 MHz
Antenna from the Active Anten-

na System AM524, page 43

Uses, characteristics

The Active Rod Antenna HE525 is an
electrically short monopole. The top
loading increases the elecirical length
of the rod, thus making the antenna
more sensifive. The signal voltage is
coupled out via an extremely high-im-
pedance and low-noise amplifier and
taken to the receiver or spectrum ana-
lyzer.

In contrast to active antennas for re-
ceive tasks in general — where the ex-
pected external noise is an essential
factor for dimensioning the antenna —
the basic criteria for optimizing anten-
nas for use in shielded rooms are their
maximum permissible size and large-
signal characteristics.

Whilst achieving maximum sensitivity,
care has been taken to ensure good
large-signal characteristics. For opti-
mum signal matching, the HE525
therefore features a switchable attenu-
ator (approx. 20 dB) at the input of the
active antenna section.

In addition a switchable highpass fil-
ter is provided for effective suppres-
sion of the harmonics of the strong
50-Hz signals. Filter, attenuator and
amplifier are controlled from the Junc-
tion Unit GX525 (page 48) which is
also used as a power supply for the
antenna.

Specifications

Frequency range 100 Hz to 30 MHz

Type of antenna monopole

Antenna factor see Table

Linearity 1-dB compression point al
E>0.5V/m
[without altenuator)
E>5V/m

[with allenuator)
Maximum sensitivity [Af=1 Hz)

100 Hz 0 dBuV/m

1 kHz -18 dBuV/m
10 kHz ~35 dBuV/m
100 kHz 43 dBuV/m
1 MHz -48 dBuV/m
10 MHz ~-49 dBuV/m
30 MHz =51 dBuV/m

Power supply 18V+1VDC
Current drain
without atten-

ualor and filter ~ typ. 0.1 A
with attenvator ~ typ. 0.13 A
with atenuator

and filter typ. 0.16 A
Connectors
RF conneclor N female, 50 Q

Power supply, atten-
ualor, filler control  via common round con-
neclor [DIN 41524)
Ground terminal
Dimensions
Antenna length 1.5m
Diameter of top

loading 0.3m
Tripod 0.6 m dia.
Weight approx. 5 kg

Ordering information

Active Rod Antenna ~ HE 525

4015.7101.,02

Antenna factor

f/Hz ko ke ka kar
100 0 30 20 30
500 -1 21 19 20
1k -1 7 19 19
2k -1 2 19 19
10k -1 -1 19 19
100k -1 -1 19 19
™ -1 -1 19 19
10M -2 -2 19 19
20M -3 -3 20 20
25M -4 -4 21 21
oM -5 -5 15 15

kg = antenna factor without filter and atfenuator (in dB)
kg = antenna factor with filter

ka = antenna factor with aftenuator

kar = antenna factor with attenuator and filter
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Active Dipole Antennas
HE526, HE527

HE526: 30 to 200 MHz
HE527: 200 to 1000 MHz

Antennas from the Active Anten-

na System AM524 (page 43)

Left: HE526; right: HE527

Uses, characteristics

Active Dipole Antenna HE526

At low frequencies where the passive
antenna operates as an electrically
short dipole, an amplifier with high-im-
pedance is required; in the medium
and high frequency range the dipole
characieristic provides for adequate
noise matching of the active section.
With the use of state-ofthe-art GaAs
FETs, this frequency-dependent behav-

Specifications of HE 526

Frequency range

30 1o 200 MHz [can be operated

iour can be optimally ufilized to
achieve a high sensitivity. Any over-
drive can quickly be detected and re-
duced with the aid of the built-in, switch-
able attenuator. Since the total length of
the antenna is 1 m only, it can also be
used for measurements in both direc-
tions of polarization even where space
is at a premium.

Active Dipole Antenna HE527

With its V-shaped dipole and the ex-
tremely low-noise active antenna sec-
tion, this antenna provides for opfimum
sensitivity while featuring minimum
size. The V-shaped passive antenna

45

section with a total width of 0.5 m and
a length of only 0.25 m features a di-
reclivity which increases with frequen-
cy, so that together with the noise-
matched amplifier a high sensitivity is
obtained.

Since the effective area of the antenna
is proportional to the square of the
wavelength, lower signal powers occur
at higher frequencies. To ensure suffi-
cient system sensitivity, also with receiv-
ers which are not particularly of the low-
noise type, the HE527 incorporates a
switchable 10-dB amplifier built in
modern MMIC technology.

Specifications of HE 527

Frequency range

from 20 10 300 MHz)

Type of antenno dipole

Antenna faclor (typ.)

Type of antenna
Antenna factor (typ.)

200 to 1000 MHz (can be operaled
from 100 to 1000 MHz)
V-shaped dipole

f/MHz k [without altenuator) k (with attenuator) f/MHz k (without altenuator) k (with attenuator)
20 -4 13 200 -5 -14
30 -5 12 300 4 -8
50 -5 13 500 10 -1
100 -13 14 750 12 2
150 -10 15 1000 19 Q
200 -10 12
Linearity 1-dB compression point at Linearity 1-dB compression point at
E >0.2 V/m without altenuator E>0.2V/m
E 2 V/m with altenualor Maximum sensitivity (Af = 1 Hz)
Maximum sensitivity (Af = 1 Hz) 200 MHz -48 dBuV/m
30 MHz -49 dBuV/m 300 MHz -45 dBuV/m
100 MHz -54 dBuV/m 400 MHz -42.5 dBuV/m
200 MHz -48 dBuV/m 500 MHz -42 dBuV/m
Power supply [via RF cable) 18V, 0.09 A (altenuator off) 1000 MHz -37 dBpV/m

RF connector

Ground

Dimensions
Dipole length
Dipole diameter

Weight

Ordering information

Active Dipole Antenna

16V, 0.14 A [altenualor on)
N female, 50 Q

via outer conduclor of RF cable RF connector

Ground
Im Dimensions (H x W)
03m Weight

approx. 1.7 kg

Power supply (via RF cable)

18V, 0.06 A (amplifier off)
16V, 0.13 A (amplifier on)

N female, 50 Q

via outer conductor of RF cable
approx. 500 mm x 250 mm
approx. 1.6 kg

Ordering information

Active Dipole Antenna

HES526 4015.7501.02

Supporl for HE526 and HE527

HES527
AMS52421

4015.8008.02
4036.0506.02
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Active H-Field Measurement Antenna

HM525

100 Hz to 30 MHz

See also Junction Unit GX525, page 48 and

Control Unit GS525, page 49

Uses

The Active H-Field Measurement Anten-
na HM 525 is designed for the defined
and reproducible conversion of an al-
ternating magnetic field of amplitude H
to avoltage V into 50 Q. The loop of the
antenna can readily be filted in the
three orthogonal directions to enable
defection of all magnetic field compo-
nents.

The antenna factor

determined for each antenna relates
the voltage level v (dBuV) indicated on
the test receiver with the level h (dBuA)
of the magnelic fieldstrength H aver-
aged over the antenna area:

H (dBuA/m) = v (dBuV) + ky (dB)

Characteristics

In addition to the extremely wide band-
width, the antenna features extremely
high sensitivity, wide dynamic range
and compact design.

Operating modes

¢ Broadband operation from 100 Hz
to 30 MHz for overview measure-
ments

¢ Subrange operation for optimum

sensiivity: five subranges are

available

i S Amplifier -
i 0.6 o 30 MHz

Ranges 2 1o 5 l

o Test mode: the antenna can be
checked for proper functioning at

any time using a test generator with

defined output level.

supply

Amplifier unit
Loop
|
Swilching logic - ———
[ ]
Conlral  RF Test
and oulpul  inpul
PUWBF

Basic circuil dia-
gram of Aclive H-
Field Measurement
Antenna HM525:
Vollage induced in
the loop is coupled
oul and matched to
the cable impedance
of 50 Q2 in the ampli-
fier unit



EMC/Fieldstrength Measurements, Radiomonitoring 47

Operation Description
The range can be selected directly on
the antenna, by remote control from the
Control Unit GS525 or via the IEC/
IEEE bus. The Junction Unit GX525

serves as an interface for the optical ca-
bles between antenna and control unit.

To ensure balanced operation of the
loop antenna and so avoid coupling in
of eleciric field components, the
HM 525 is designed as an EMI loop:
the signals are coupled out at the RF

symmetry point of the loop where the
amplifier is located. The cables are
routed along one side of the loop to the
"cold" symmetry point where they can
be connected without affecting the sym-
melry.

Antenna factor [dB]
20

[l

Antenna faclor [dB]
w0

1]

’m Hs25
men ‘

Measurement range |
Measuremenl range 2
Measuremenl range 3
\ T
\\ Measurement range 4
Measure-
R‘-\\ k, L) ment
| | A range 5
I [[':
oo 1000 1ocon 110° g g 110°

Frequency [Hz)
Fig. 1: Antenna factor ki in ranges 1 fo 5

Fieldstrength sensitivity [dBuA/m]

H
N
" \
n m
I h
4 Measurement range | -
)
A
=
L ue A1
! | ]
=40
1000 1

[ P

of

[ 110 190° 110
Frequency (Hz)
Fig. 2: Antenna factor ky in range 1 [broadband operation)

Fieldstrength sensitivity [dBuA/m]

ol
\ u‘ M2
|
‘ Measurement range |
N
_ P
M Ll
I\ Measurement range 2 Measuremenl range 3
> ﬂ_‘_mww
™ |k -t Measuremenl range 4
>< Measure-
ment
ﬁm’ﬂf‘l‘} RS
; o Ciun

) 1000 10000 1407 [ 1107

Frequency (Hz)
Fig. 3: Fieldsirength sensitivity in ranges 1 to 5

Specifications

Frequency range 100 Hz to 30 MHz

Type of antenna loop

Antenna factor

ky(dB) = H(dBuA/m) - v,oqs ([dBuV) see Figs. 1 and 2

Fieldsirength sensitivity see Figs. 3 and 4

Linearity 1-dB compression point
Range | {100 Hz to 30 MHz) typ. 88 dB/uA/m
Range 2 (600 kHz to 1 MHz) typ. 80 dB/pA/m
Ronge 3 (1.2 to 2.6 MHz) typ. 80 dB/pA/m
Range 4 (2.6 to 8 MHz) typ. 76 dB/uA/m
Range 5 (8 lo 30 MHz) typ. 79 dB/uA/m

RF connectors N female, 50 Q

Power supply 18 0.5V DC, max. 0.7 A,

via Junction Unit GX525

g
\
_ =
Il Measurement range 1
[~
b
i
e
= \“-L'

= AT m
.z (BT

oo 1000 10000 1407 14107 B
Frequency (Hz)

Fig. 4: Fieldsirength sensilivity in broadband operation [range 1)

vio 6-core control line from Junction
Unit GX525, via 3 optical cables be-
tween GX525 and Control Unil
GS5525

Dimensions loop

640 mm x 640 mm x 400 mm
approx. 10 kg

Antenna control

Weight

Ordering information

Active H-Field Measurement Antenna HM 525 4031.0508.02

Exira

Support for HM525 HM525Z1 4036.1402.02
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Junction Units GX525, GX526,
GX527 and Basic Unit KK524

Supply and control of antennas
of the Active Antenna System

AMS524, page 43

Uses, characteristics

The Junction Units GX525, GX526
and GX527 form the power supply
and control unit for the Active Anten-
nas HE52.. in the shielded chamber.
The Junction Unit GX525 can also be
used for the Active H-Field Measure-
ment Antenna HM525 (page 46).
The Basic Unit KK524 consists of a
bench cabinet designed to accommo-
date the Junction Units GX52.. and al-
so contains the power supply unif. The
antennas can be remote-controlled via
the front-panel controls on the junction

A w) oxsas (@)
ANSCHLUSSGERAT
o JUNCTION UNIT

0 @ My

0 AN @ ANT
FLTER -

© o gl OFF
ATTENUATOR =

WS @ A @m
i

'ﬁ‘

©

units or via optical cables from the
Control Unit G§525 (page 49). Test
runs can thus fully be automated.

The antenna system can either be sup-
plied from the builtin power supply unit
or from external batteries. The use of
the latter is of vital importance in view
of AC-supply-related spurious. To en-
sure minimum inherent spurious, fech-

@@ K526 oxs27 s)
SCHLUSSGER SCHLUSSGE]

&  JUNCTION UNIT

n'll'lllMi 0% f&"

&)

JUNCTION UNIT
@ v

uumr 6@ ANT gueun
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40155004 02 (&
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VOLTAGE
(ATTERY)

@ e

'lr@)\

R

1_5

"\_0 GRUNDGERAT - BASIC UNIT - KK 528

@

niques like multiplexing or switch-mode
power supply have been precluded.

The battery charging state as well as all
important status are indicated on the
front panels.

Specifications of GX52..

Input voltage
Current drain (without antenna)
Baltery connectors
DC feed units
Insertion loss
RF connectors
Optical cable inputs
Oplical cables

Receive wavelength
Max. input level in OFF mode
Input level range in ON mode
Conneclors
Dimensions (W x H x D)
Weight

Ordering information

Junction Unit

for HE525 and HM525
for HE526

for HE527

211028 DC
typ. 0.06 A [input: 24 V)
round connectors (DIN41524)

<1 dB
N female

100/140 mm,
50/125 mm,
62.5/125 mm,
85/125 mm and
200 mm [PCS)

IP =820 nm
—-40 dBm

~24 1o -12 dBm
SMA female

50 mm x 127 mm x 185 mm
0.5 kg

GX525 4015.9256.02
GX526 4015.9504.02
GX527 4015.9756.02

Specifications of KK524

Power supply
Conneclar
Supply voltage
Current drain [conlinuous
operalion)

AC supply voltage

Oultput voltage
AC supply operation
Baltery operation
Dimensions (W x H x D)
Weight

Ordering information

Basic Unit
for Junction Units GX52..

Extra
Transit case for antennas,
junclion units and basic unit

baltery
round conneclor [DIN41524)
221028 VDC

approx. 0.6 A (24 V) for operation of
complete Antenna System AM524
100/120/220/240 V, 50 Hz, max.
58 VA

22V

inpul voltage -1 V

235 mm x 150 mm x 400 mm
4 kg

KK524 4015.9004.02

ZR524K 4015.8508.02
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Control Unit GSH25

Remote control of Active Anten-
na System AM524 (page 43)
and H-Field Measurement An-

tenna HM525 (page 46)

Uses, characteristics

The Control Unit GS525 is used for re-
mote control of the Active Antenna Sys-
tem AM524 (page 43) and the H-Field
Measurement Antenna HM 525 (page
46) with Junction Unit GX525 (page
48).

Front-panel controls as well as an IEC/
IEEE-bus interface permit both manual
and aulomatic fieldstrength measure-
ments in processor-controlled systems.

A coaxial selector switch connects

one of a maximum of four RF inputs
(antennas) to an oultput (receiver, ana-

Specifications

CONTHDL UNYI - G825

" ¢ novoEsSCHWAREZ

lyzer, etc). Via five optical transmitters
and the Junction Units GX52.. the at-
tenuators, fillers and amplifiers of the
Active Antennas HE52.. can be re-
mote-controlled and the frequency
ranges of the H-Field Measurement
Antenna HM525 be selected.

The coaxial selector switch is made
up of three coaxial relays which show
good RF characteristics up to 1 GHz.
The optical transmitters are matched
fo the Junction Units GX52.. which
provide for control and power supply
of the active antennas in the shielded
chamber.

The GS525 iseasy to program. LEDs in-
dicate the current switching status of the
system components controlled and per-
mit in automatic mode monitoring of the
program run. There are no coded com-
mands to be used in local control; the
antennas are simply controlled via
front-panel keys. The combine mode, in
which the unit responds both 1o pro-
gram commands and to manual con-
frol, facilitates the generation and test-

ing of programs.

Ordering information

RF selector switch Control Unit GS5525 4035.5004.02
Conneclors N female, 50 €, on rear panel
Frequency range Otol GHz Extras
Inserlion loss <0.8 dB up to 1 GHz [typ. 0.3 dB) IEC/IEEE-bus Cable
Crosstalk attenuation >80 dB upto 1 GHz 0.5m PCK 0292.2013.05
Life >1x10° swilching operalions Im PCK 0292.2013.10
Switching time <25 ms 2m PCK 0292.2013.20
4m PCK 0292.2013.40

Optical transmitter HFBR-1402 Oplical cable with SMA connector;

Set of 5 cables GS5525K1 4035.5604.02
General data
Programming IEC/IEEE bus (24-contact Amphenol

conneclor)

Power supply 100/120/220/240 V £10%,

47 to 63 Hz
Dimensions (W x H x D)

Weight 6.9kg

426.7 mm x 132.1 mm x 350 mm
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Active Receiving Dipoles HE202, HE302

«e—

Uses, characteristics

Main features

o Extremely small size

o High sensitivity

° Wide frequency range

o High immunity to nonlinear distor-
tion, comparable to passive anten-
nas in conjunction with high-grade
preamplifier

o High immunity fo nearby lightning
strikes

o Shock- and vibration-resistant

L

Photo lefi: HE 302; right: HE 202

Despite their extremely large band-
width, the Active Antennas HE 202 and
HE 302 from Rohde & Schwarz feature
a fieldstrength sensitivity that is in the
entire frequency range comparable to
that of antennas with smaller band-
width and considerably larger dimen-

sions.

The degree of nonlinear distortion in
the test system is important for signal

fieldstrength and interference field-
strength measurements in shielded
rooms. With 1-dB compression, for ex-
ample, the Active Receiving Dipole
HE 302 is in the linear range for field-
strengths up fo 5 V/m at 20 MHz and
up to 8 V/m at 500 MHz. At frequen-
cies below 20 MHz the maximum field-
strength increases by 40 dB per dec-
ade thanks to the reactive components
in the input circuit.

r 3 Specifications HE202 HE302
30
Frequency range 200 to 1000 MHz 20 to 500 MHz
= 2B Polarization linear linear
o Conneclor M female, 50 Q N female, 50 Q
8 20 —— HE 202 VSWR 2.5 <2.5
R P / - Elecironic gain 5109 dB ~11 1o +8 dB
c 15 7‘/’ Practical gain 71011 dB -9 10 +10 dB
s = Direclivity 2 dB average 2 dB average
10 Antenna factor 10 10 22 dB Ofo 14 dB
HE 302 Noise figure 200 MHz: 6 dB 20 MHz: 28 dB
5 1000 MHz: 7 dB 500 MHz: 9 dB
Fieldstrength sensitivity 200 MHz: 20 MHz:
I (af = 1 kHz) -17 dBuV/m ~15 dBuV/m
5 1000 MHz: 500 MHz:
0 100 200 300 400 500 600 700 800 MHz 1000 . . . =2 dBuV/m -6 dBuV/M
f—t 2nd order >55 dBm >60 dBm
Antenna factor as a function of frequency Fosvr:rlr ch:;ly (from >30 dBm >30 dem
Power Supply Unit IN 115) via RF cable 18 to 30 Vpc
dBpV/m 200 mA 170 mA
-20 Dimensions (L x H) 512mmx 238 mm 1 mx 240 mm
Weight 2.1 kg 2.5kg
-25
-30 I ;
z HE 20 A Ordering information
£ -85 Biconical T —I=x g
@ Anlenna __.é"’ﬁfﬂ Log-periadic Active Receiving Dipole HE202 0630.0310.0x
£ T = Dipole Antenng HE302 0644.1114.0x
2 e 4 /’%" x = 2: for monitoring; x = 3: calibrated 1o ANSI C63.5
5 - S
= 50 \ Extras
3 - Mast Adopter HE202Z1 0649.7510.02
.55 HE 302 RF cable HE202Z2 0649.7785.02
Antenna Adapler AMS52472 4036.0658.02
-60

0 100 200 300 400 500 600 700 800 MHz 1000

f—

Fieldstrength sensilivity of Aclive Receiving Dipoles HE 202, HE 302 com-
pared lo that of passive anlennas with a receiver noise figure of 10 dB
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Absorbing Clamp MDS-22

300 to 2500 MHz
RFI power and shielding effec-

tiveness measurements on lines

Uses

The Absorbing Clamp MDS-22 (MDS
Clamp) can be used in conjunction with
EMI Test Receivers to measure RFl pow-
eron linesto prEN 50083-2 and in con-
junction with two-port measurement de-
vices fo measure the shielding effective-
ness of lines to DIN 47250 Part 6,
[EC 96-1, prEN 50083-2 and DIN V
VDE 0855 Part 10.

RFI power measurement

A ferrite absorber inside the MDS
Clamp encircles the power cable and
acts as a resistance to the RFI power.
The current flowing into the absorber is
measured at the absorber input via a
current transducer with an EMI fest re-
ceiver. Since in this test setup there is no
matching between interference source,
line and absorber, the MDS Clamp is
slid along the line for maximum current.

Specifications

Frequency range
Insertion loss to CISPR 16 Part 1

By choosing a suitable absorber and

conversion ratio of the current transduc-
er, the dBuV readout of an EM| test re-
ceiver is equivalent to a power indica-
tion in dBpW. Without calibration
curve, the maximum measurement er-
ror is +4 dB and when the calibration
curve supplied with the MDS Clamp is
used itis +1 dB.

Measurement of shielding effective-
ness

The shielding effectiveness of a cable is
defined as the ratio of the RFI power of
the surface wave of an unshielded ca-
ble to that of the cable shield as meas-
ured with the MDS Clamp. The shielded
cable is terminated with its nominal im-
pedance. Interfering effects caused by
standing waves are reduced by the fer-
rite absorber of the MDS Clamp.

Rollers

Dimensions (W x H x D); weigh!

300 to 2500 MHz
17 +4/-2 dB

51

Characteristics

Main features
Calibrated to CISPR-Publ. 16
Ball-bearing rollers for continuous

L]

use in automatic measurements
¢ Can be easily opened to take up
the line to be tested

L]

Maximum line diameter 12 mm

Design

The MDS Clamp is accommodated in a
plastic case made up of two hinged
parts, each part containing a set of fer-
rite ring halves. The latter are held in
sprung plastic holders to form a chan-
nel for the EUT cable to be inserted. By
closing the two parts of the case the
magnefic loop around the cable is com-
pleted. Eccentric catches provide the
necessary contact pressure.

ball bearing, dust-protected
230 mm x 70 mm x 70 mm; 1.25 kg

Conneclor N female, 50 © Ordering information
Permissible DC current or peak
value of AC current 50 A Absorbing Clamp MDS-22 1052.3507.02
Max. permissible RF input power for
susceplibility measurement 5 W [core temperalure must not ex- Extra
ceed 70°C) Slideway for MDS Absorbing
Max, cable diameter 12 mm Clamp HCA 1008.8420.02
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Absorbing Clamp Slideway HCA: new component for Mast and Turntable System HCC,
HCM and HCT, see catalog 93/94, page 104

Measurement of RFl power radialed by vacuum cleaner. The power cable is clamped at the ends of Slideway HCA and passes through Absarbing Clamp
MDS-21. Right: Test Receiver ESHS30 and Position Confroller HCC from Rohde & Schwarz

Automatic guidance of Absor-
bing Clamps MDS-21, (Cata-
log 93/94, page 107) and
MDS-22 (in this supplementary
catalog, page 51) along a
cable for measurng the RFI

power

Uses

For measuring RFl power, eg on power
lines, to CISPR, EN, ANSI, VCCI and
VDE an absorbing clamp (MDS Clamp)
is used. The ferrite rings of the clamp en-
circle the line to be measured and the
current flowing in the line is measured
with a built-in current fransducer.

By moving the absorbing clamp along
the line by no more than half the wave-
length—eg 5 m at 30 MHz — maximum

RFI power is picked up. The EUT and the
absorbing clamp are placed on a non-
melallic surface at a distance of atleast
40 cm from the floor and from any me-
tallic objects.

The Absorbing Clamp Slideway HCA
from Rohde & Schwarz makes this pre-
viously manually performed task redun-
dant. It guides the clamp fully automat-
ically — controlled by the test system —
along the cable to be measured at
80 cm from the floor.
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Characteristics

Design

The Absorbing Clamp Slideway HCA
consists of sturdy glassfiberreinforced
epoxy tubing. A toothed belt is used to
position the clamp. The slideway is de-
signed for Absorbing Clamps MDS-21
(3010 1000 MHz) and MDS-22 (0.3 to
2.5 GHz) from Rohde & Schwarz.

The cable to be measured is fixed by
clamping jows at the beginning and the
end of the slideway. Particular care has
been taken to move the absorbing
clamp as close as possible to the EUT.
When using Absorbing Clamp
MDS-22, it is possible to reduce the
spacing of the clamping jaws to 1.5 m
because of the short slideway of the
clamp at higher frequencies. The ab-
sorbing clamps are well secured so that
they cannot drop to the ground.

Specifications

Operaling range

Max. slideway with MDS-21 500 em
Max. slideway with MDS-22 530 cm
Nonlinearity <15 mm
Reproducibility error <5 mm

Height of slideway above ground 80 cm

Fully electronic drive

Like all the components of the Rohde &
Schwarz mast and turntable system,
the absorbing clamp slideway oper-
ates fully electronically. The core of the
drive is an electronically commutated
permanent-magnet motor. With elec-
tronic commutation and control, the
sliding speed can be varied in nine
steps beween 3 and 40 cm/s and thus
optimally matched to all frequencies oc-
curring (= slideways). Startup and
braking is smooth and without over-
shoot.

High positioning accuracy

For RFl emission measurements the high
positioning accuracy and in parficular
the reproducibility of the HCA position
are of vital importance. Maximum RFI
values measured once may be reliably
confirmed.

General data

Dimensions and weighls

Overall height
Overall length
Width (drive)
Weight

Power supply (AC only)

Hall sensors signal that the clamp has
reached an end position on the slide-
way causing the Controller HCC to stop
the movement of the clamp. Like with
the mast and the turntable, automatic
calibration of the clamp position with
respect to a starting point — here the be-
ginning of the slideway — is possible.

Low RFI emission

Great care has been taken to rule out
RFI emission: the Absorbing Clamp
Slideway HCA does not emit any RFl
measurable to CISPR in the frequency
range 150 kHz to 1000 MHz. Metal-
free fiberoptic cables are used to trans-
mit the control commands and the posi-
tion messages between the controller
and slideway. Therefore, it is possible
to avoid all problems associated with
reflecting cables in the vicinity of anten-
na and EUT or with the filtering of con-
trol lines if the slideway is used in shield-
ed enclosures or anechoic chambers.

210 mm

5700 mm

980 mm

59 kg

100/120/230V +10/-15%,
max. 350 VA

Drive
Speed
Transmission

Materials
Supporting tube [slideway)

Toothed belt
Connectors
Remote conirol

AC power supply

electrical using on electronically com-

mulated permanent-magnet motor
with speed control 1:15

3 to 40 cm/s in nine steps

by toothed belt

glassfiberreinforced epoxy lube
110 % 110/5 mm

polychloroprene with glassfiber ten-
sion rope

via fiberoptic cables; RS-232 proto-
col, duplex operation
female connector 3-phase + ground

Order designation

Absorbing Clamp Slidewa
incl. fiberoptic control cable, 10 m

Extra

Non-metallic table, adjustable in height (on request)

HCA

1008.8420.02
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Rohde & Schwarz Video Analyzers and TV Oscilloscopes from the VTA family

AN,
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Contents of Chapter 3
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Designation Field of application, special features Type Page

Digital Video Interface Option for Video Generators SAF and SFF; extends the | SAF-Z1 57
field of application to digital video measurements SFF-Z1

PAL Subsfitution Signal IF Modulator 38.9 MHz; standard vision and sound signals for CATV | SBKP 56
systems

Video/Audio TV Scope Monitoring of analog video and stereo sound signals of | VIA62 58
different formats (PAL)

Video Analyzer/TV Scope Monitoring of analog video signals of different formats | VIAZ 1 60
(PAL), 4 CCVS inputs, 3D vector display

Video Analyzer/TV Scope Same as VTA7 1, but 8 inputs for CCVS and CAV sig- | VTA72 60
nals, bowtie display

Video Analyzer/TV Scope Same as VIA7 1, plus automatic measurement function | VIA73 60

Distortion Network Performance checking of video analyzers; produces | UPF-Z 63

linear or nonlinear distortion
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PAL Substitution Signal

IF Modulator SBKP

38.9 MHz

Standard vision and sound

signals for CATV systems

Uses, characteristics

The PAL Substitution Signal IF

Modula-

tor SBKP from Rohde & Schwarz sup-
plies a standard vision/sound IF test

signal in full compliance with

German

FuBK specifications. This test pattern is

Sound and TV Broadcasting Measurements

&) MONDEABEHWANE  rar yrarsiinss 21 b v
L Bl o R

0w AT
W wnrAATOA

applied as a subsfitution signal fo a
CATV channel during program inter-
vals or breakdowns.

An individual fext can simply be pro-
grammed and inserted via a standard
computer inferface. For the sound chan-

nels, 1-kHz and 5kHz sinewave sig-
nals are produced.

The SBKP can be optionally expanded
by adding one or two IF amplifier plug-
ins with four outputs each.

»—(VF
Memory Video generator J Vision medulator IF distribution amplifier (option)
? H>H
Lowp Modulator SAW filter  Coupler ) > H = —CF 1
IMemor D il Video K] | = IF
u * A < amplifier hal ANM = >< ||
Mucory > K j > H = »—(IF 2
{\I" Y Y A Saund IF >< . |
G Modulator D i Kz >—(F 3
SR ﬁ‘ .
Microprocessor ><
L. N | Cover — > L~ »—(IF 4
RS232.C S o
Sound Sound modulator
Block diagrom of SBKP
“ificati Video signal output
Spe{..lfl(,at.lons Connectlor 750 BNC female on front panel
Return loss >35dB
=iy : i liude 1V, 21%
Vision signal PAL tes! paltern lo FuBK standard with S:gnal'ump p
CCIR lest lines; luminance signal (in- éumlnlanctla bor ggg m¥ f: ;i
cluding blanking and sync signals) o L
Sgﬁ)ﬂ{;ﬂg%‘::eg:g::l'gscé?:;'z?ly Insertion test signal CCIR 17 baseband signal | demod. IF signal
with 10 bit resolution each, chromi- Tilt <1% <1%
nance modulation at digital end 1 ,,
Clock frequency 15 MHz, crystalstabilized 2T amplitude <t1% «t3%
(2.5x 1079 Line-time nonlinearity <1% <3%
D/A conversion 12 bit 2T kerati 1% 1%
6-MHz lowpass filler atlenuation for f >8.3 MHz: >60 dB rf] i = o (
Text insertion to FuBK specifications, max. 2 lines of Baseline distortion <1% <1%
30 characters each, input via PC in- Chrominance/luminance gain
terface RS-232.C (20T pulse) <1% <3%
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Insertion fest signal CCIR 17

3

Chrominance/luminance delay

(20T pulse)

Insertion test signal CCIR 18
Amplitude/frequency response

Insertion test signal CCIR 330
Differential gain
Differential phase

MNoise
Discrele noise
luminance 5/M rafio to CCIR

Hum referred o black-toswhite fransition

(rms)

Sync level [referred to luminance bar)

Vision IF signal
Modulation mode

Vision carrier frequency [fision)
Residual carrier
Receiver delay precorrection

Outputs; impedance

Output level at sync peak

baseband signal | demod. IF signal
<5ns <20ns

<2% <5%

<1% <3%

<l1° <3°

- >70 dB (rms)

~ >66 dB (rms)
>78dB -

>53 dB >53dB

- 2%

carrier frequency 38.9 MHz

C3F (A5C), negalive [standard
B/G); vestigial sideband AM

38.9 MHz (drift <1 x 1079)

11 +1%

to standard specifications FTZ/ARD,
can be bypassed

1, 4 or 8 SMA conneclors on front
panel; 50

-4 dBm [without IF amplifier); 6 to
13 dB with 4 and 8 outputs, adjusta-
ble in 0.5-dB steps with links and ap-
prox. 0.5 dB with potentiometer for

IF 5/M ratio

Spurious emissions

Harmonics

Intermodulation products
Modulated IF vesligial sideband
signal, sync level

Sound signal
Sound 1 / sound 2
Modulation mode

Sound IF1
Sound subcarrier frequency

Signal deviation

Sound subcarrier level
Sound IF2

Sound subcarrier frequency

Signal deviation

Sound subcarrier level
Pilot signal

Pilot frequency

Modulation

Modulation depih
Devialion
Crosstalk sound 1 — sound 2
Intercarrier /M ratio

General data
Power supply
Dimensions (W x H x D); weight

Ordering information

PAL Substitution Signal IF Modulator

referred to sync peak
>60 dB
>50 dB
>72 dB

+5% referred lo luminance bar

1 kHz+5% / 5 kHz +5%
frequency modulation according to
dual-sound carrier method

33.400 MHz, slabilized by line fre-
quency via PLL

+10 kHz

13 dB below sync peak level

33.148 MHz, stabilized by line fre-
quency via PLL

+9.5 kHz (+5 kHz + preemphasis)
20 dB below sync peak level

54.6875 kHz = 3.5 x line frequency
AM with 274.1228 Hz = 1/57 x line
frequency (dual-sound identification)
50£10%

2.5 kHz £10%

>80 dB (after demodulation)

>50 dB

230V £10%, 47 to 63 Hz, B0 VA
430 mm x 220 mm x 470 mm; 25 kg

SBKP 4027.9504.02

each oulput
Return loss

Digital Video Interface
SAF-Z1, SFF-Z1

Option for TV Generators SAF
and SFF (see catalog 93/94,

page 122)

Uses, characteristics

This option enhances the field of appli-
cation of TV Generators SAF and SFF
for use in digital TV studios: in addition
to the analog video signals, a parallel
and two serial digital video signals are
thus simultaneously available.

With this option fitted, the CCIR 601
menu provides a number of special sig-
nals for testing digital 4:2:2 equip-
mentf.

>20 dB in range 28 to 41 MHz

Option

IF Amplifier with 4 oulputs

19 test signals to CCIR Report 1212

e Flat fields

* Various ramps for testing the cor-
rect quantization of D/A converters
for each individual component

* Undefined signal transitions for de-
termining frequency responses or
transients of the lowpass filters con-
tained in the 4:2:2 decoders

* Digital colour bar for checking lev-
el and delay of the components af-
ter 4:2:2 decoding

Pathological signals

These siress signals can be used for fest-
ing of cable equalizers and PLL circuits,
for example.

Non-standard test signals

The signal edit function provided in the
basic unit allows video and sync sig-
nals to be manipulated also in the dig-
ital mode, eg for simulating a transmis-
sion error or for festing the response of

SBKP-E 4028.1007.02

digital studio equipment under margin-
al conditions.

The option comes as a plug-in card and

can be easily integrated into the basic
unit without any alignment.

Specifications

Standard CCIR Rec. 601/656
(4:2:2)
Systems 625/50 and 525/60
Resolution 10 bit
level 0.8 V [ECL level)
Signals in line with CCIR Rep. 1212
and SAF/SFF signals
Parallel oulpul 27 MHz
Connector 25-contact Cannon
Clock shift +10 ns
Serial oulput 270 Mbit/s in D1 format
Connector BNC, 75 Q

Ordering information

Digital Video Interface
for SAF SAF-Z1
for SFF SFF-Z1

2007.1063.02
2007.1063.03
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Video/Audio TV Scope
VTA 62

25 Hz to 10 MHz
Cost-effective, analog TV oscil-
loscope/vectorscope for studio

applications (PAL)

Uses

The Video/Audio TV Scope VIA62
from Rohde & Schwarz combines three
instruments in one unit: oscilloscope,
vectorscope and audio monitor. In spite
of this versatility, the unit only takes half
a 19" rack width and three height units.
VTA62 is the ideal instrument for moni-
toring analog video and audio signals
of various formats:

¢ Video measurements of compo-
nent and composite signals

* Stereo audio analysis in balanced
or unbalanced mode

e Overlay waveforms for timing and
amplitude comparison

* Waveform parade to observe multi-
ple inputs

* Overlay vector signals for phase
and gain comparison

* Measurement of differential phase

Characteristics

Inputs

* Three composite loopthrough fil-
ters or one CAV (Component Ana-
log Video) loopthrough triplet

e Calibrated X-Y input for Lissajous
display of balanced or unbalanced

audio signals. Input level is select-
able for 0, +4, +8 and +12 dBm

WIBLO SUDi0

Display modes

Waveform parade or overlay of

three composite inputs and three fil-

ters: flat frequency response (FLAT),
lowpass filters, chroma filters
Composite vector overlay of three
inputs

Combination of vectors overlaid
and waveforms paraded and/or
overlaid simultaneously
Simultaneous display of up to three
different composite functions/filters
CAV signals fo Beta, SMPTE, EBU
or Ml standards of 75% and
100% equivalent saturation — pa-
raded or overlaid and/or vectors
displayed individually or in combi-
nation

R-Y mode (V-axis PAL) with R-Y

scale for high resolution of differen-

tial phase measurements of com-
posite signals. The R-Y mode dis-
plays the demodulated chromi-
nance signal with horizontal
deflection

Display of phase and signal level
of audio signals

Overlay of waveform and veclorscope mode

Further features

Frequency response 1% up fo

10 MHz

High-brightness CRT, non-glare con-
trast filter

Internally eiched graticule to elimi-
nate parallax errors

DC restoration to maintain display
stability with varying APL

Storage and recall of four user-de-
fined device setups

Builtin diagnostics for fast testing
of front-panel controls and LED indi-
cators
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Specifications

Vertical deflection

Frequency response without filter (FLAT)

25Hz 1o 10 MHz

Lowpass filter
Luminance frequency response

Chroma
Level varialion at 4.43 MHz
Transient response

Pulse-to-bar ralio

Tilt with field-rate squarewave or win-
dow signal or 254us pulse signal
Delled?on factor &r ﬁ" full sgl:uie
Maximum absolute input level

Input impedance

Return loss, input A/B/C (75 Q)
Inpul vollage range

Horizontal deflection
Vertical rate timebase

Horizontal rate limebase

Sweep magpnificalion
Timing lolerance in mode
1 H, HMAG (0.5 ps/div)
2 H, HMAG (1 ps/div)
3 H, HMAG (1.5 ps/div]
Linearity of complete horizontal posi-

+1% referred to 50 kHz
240 dB attenualion al fsc
<1%, in FLAT selting

<1% between FLAT and chroma
<1%in FLAT mode and using sin? pulse-
and-bar signal

0.99:1101.01:1

1%

+1%, with 1-V input

+3.5V [DC + AC peak)

10 k€2/<25 pF (unterminated)
>50dB, DC 1o 5 MHz

0.5 1o 2V, adjustable for 1-V display

equalto x1, x2, or x3 of the field rate
of applied video or external reference
signal (userselected parade modes)
equal tox1, x2, or x3 of the H line rate
of applied video or external reference
si?gal (userselected parade modes)

X

<2%
<2%of 1 H
<2%of 1 H

tion range excluding firstand last major

division of time axis
Display modes

DC restoration
Clampin

Blunkingﬁevel shift due lo presence or

absence of burst

Blanking level shift with APL changing

from 50% to either 10 or 90%
Calibration

<2%
waveform, vector, combination

back porch
1%

<1%
i

Frequency in waveform display mode 100 +0.1 kHz; reference signal for

Amplitude
Vector mode (composite only)

Video output (monitor output)
Frequency response
Differential gain

Differential phase

DC level at output

Nominal oulput impedance
Amplitude

Return loss

Synchronization
Internal reference

External reference in wavelorm mode

Composite vector mode

Composite vector mode
Phase control range

Vector tolerance

Differential gain

Differential phase

Variable gain range

Gain stability error [0 to 50°C)

sweep and magnifier calibration
1V+0.5%

display of test circle for sweep linearity
check and quadralure alignment

+2%, DC 1o 5 MHz

2% at 50% APLal | Vinte 75 Q
3°at50% APLat 1 Vinto 75 Q
<£100 mVinto 75 Q

750

1V +3% into 75 2 for 1V input
>40dB, DC to 5 MHz

composite video or black burst with
sync and burst amplitudes of 300 mV
+6dB

150 mV to 4 V sync amplitude will syn-
chronize sweeps

composile video or black burst with
sync and burst omplitudes of 300 mV
+6 dB

2360°, yp. 400° (vector and R-Y
modes)

<]®

<1%

<1°

=12dB, typ. -6 fo +6 dB with 1V input
<2% (for 5% varialion of nominal AC

supply voltage)

Subcarrier regenerator

Nominal frequency
Pullin range
Phase shift with
burst amplitude change

reference switched inl./ex!.
input channel change
variable gain

Measurement accuracy in multiple
display mode

Wavetorm overlays (HMAG),
relative

Vector overlays, relalive

Audio
Input levels

Type of input

Input impedance
Frequency response
Phase matching

Input connector

Displays

Microprocessor control system
Microprocessor

Storage of inslrument seflings
Diagnostics

CRT
Display size
Graticule

General data
Power supply

Dimensions (W x H x D)

Weight

Ordering information
Video/Audio TV Scope (PAL)
Accessories supplied

Extras

Portable case with handle and sun-

shield

Double adapter with one blank panel

for mounting in 19" racks

phase-locked 1o subcarrier with burst
signal as reference

4.433619 MHz

+50 Hz of nominal fs¢

<0.5° per dB change for 6 dB change
from nominal burst amplitude

<0.5°

<0.5*

<0.5°/dB in range -6 to +6 dB

+100 ns, +1% of neminal bar ampli-
lude
+1°, 1% of nominal bar amplitude

0, +4, +8 or +12 dBm, internally se-
leciable, factory-set to O dBm
differential, AC-coupled

approx. 20 kQ

+2%, 50 Hz 1o 50 kHz

less than a Irace width of electron beam
at 20 kHz

D-type, 15-contacl

audio may be displayed alone or in
combination with waveform and/or
veclor

65C02, 4 MHz

typ. 1 year (selfcharging ballery)
builtin testing of front-panel keys and
LED indicators

8cmx 10cm

internally etched with variable scale il
lumination; scales provided for wave-
form, vector and R-Y

110/120V (9510 132 V) or 230/
240V (195 10 264 V), jumper-selecta-
ble, 48 to 66 Hz, 75 VA

216 mmx 134 mm x 451 mm

6.1kg

VTA 62 1062.4993.02

non-glare conlrast filler, 750- video ler-
mination

VIA-Z] 1062.5390.00

VIA-Z2 1062.5419.00
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Video Analyzers VTAT],
VTAT72 and VTAT3

25 Hz to 10 MHz
General-purpose video analyz-
ers with oscilloscope and

vectorscope function (PAL)

Uses

The Video Analyzers VIA71, VIA72
and VTA73 from Rohde & Schwarz set
new standards for the combination of
video analyzer, oscilloscope and vec-
torscope that comes in one compact
cabinet ' 419" wide and 3 units high.
They are ideal for all TV applications:

* Monitoring of multiple video sig-
nals

e |deal for studios — eg setting up of
TV cameras, measurement and
broadcasting vans, monitoring of
broadband communications equip-
ment, research and development
labs, TV set and video recorder
production, service centers

o The VTA 71 is an ideal complement
to the Rohde & Schwarz Video Ana-
lyzer UAF

A variety of inputs and a large choice
of measurement functions provide high
monitoring flexibility for

— differential phase

— differential gain

— lowpass and chroma filters

The innovative combination of analog
and digital signal processing provides
the fidelity of analog resolution with the
unequalled accuracy of digital meas-
urements,

) RONDERSCHWARE  Sysiem VOLOTEX
VIATY ViDIG ANALYIER
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Characteristics

Composite Video Analyzer VTA 71

 Four composite loopthrough inputs;
any input can be selected as a ref-
erence

Component/Composite Video Analyz-

er VIA 72

e Two CAV [Component Analog Vid-
eo) input friplets and two compos-
ite, or one CAV and five composite,
or eight composite inputs, all inputs
being designed as loopthrough fil-
ters. Any input can be selected as a
reference

e Simultaneous measurement of CAY
and composite video signals

° Bowtie display for CAV fiming
measurements

Composite Video Analyzer VTA 73

¢ Inputs same as VTA 71

o Automatic, fully remote-controlled
measurement of fest parameters to
CCIR 473, 567, 569 and 624 as
well as common basic measurements

e RS-232-C/RS-422 interface for di-
rect connection fo a printer or PC

Common features

Analog signal display

* Waveform parade or overlay of
three inputs and three filters

® Vector overlay of three inputs for
phase and gain comparisons

e Combination of vectors overlaid
and waveforms paraded and/or
overlaid simultaneously for fiming
and amplitude comparisons

 Up to nine different inputs/filters
can be displayed simultaneously

SC/H phase display (patented)

o Simultaneous measurement of up to
four inputs

o Drift-free accuracy over a wide tem-

perature range

Digital line selector

e Display of up fo any three selecia-
ble lines — individually, paraded or
overlaid

e VITS moniloring

¢ Simultaneous monitoring of up to
three inpuis
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® Bright, flicker-free display thanks to
waveform memory (8 x fg¢c with 10
bif resolution)

On-screen digital readouts

e Inputs, filters, line and field num-
bers, cursor measurement values

e Four cursors: measurement of time,
amplitude, phase and saturation in
absolute and delta values

Operation

Two operating levels

o Level | for all basic waveform, vec-
tor and picture modes

o Level ll for line selects, SC/H phase
displays, measurement cursors, 3-D
display and other complex wave-
form and vector displays

|

Parade mode YCyCy of H sweep 5.8 MHz

Specifications

Great ease of operation

e Easy-to-use hardkeys with subselec-
tion via softkeys

e Context-sensitive on-screen menus,
all functions are clearly labelled

e On-screen writing completely de-
scribes the display on the CRT

° Independent intensity adjustment
for waveform, vector, text and pic-

ture displays

Memory

e Storage and recall of up to 20 user-
defined complete instrument set-
tings including graticule intensity,
cursor positions and focus

¢ Upload and download via PC

* Output of stored results for future
reference

Overlay of waveform and veclorscope mode

Input impedance
Return loss (75 €)

3-D display (patented)

e Unique adaptation of vector dis-
play to include luminance compo-
nent on Z axis

e Display can be rotated on X, Y and
Z axis. All three dimensions of the
video signal are shown simultane-
ously

Remote control

e Remote control of all functions via
PC (RS-232-C/RS-422)

¢ Upload, download and recall of all
memories of operating level Il via
RS-232/RS-422 interface

Parade mode YCyCp

100 k2 1l <10 pF (unterminaled)
=40 dB, DC to 6 MHz

Variable gain range ~61o+14 dB
Vertical deflection Vollage cursors
Frequency response Resolution ImVatlV
25Hz to 10 MHz +0.1 dB referred 1o 50 kHz Tolerance +0.2%

Differential gain display
Deflection factor
Tolerance

Differential phase display
Deflection factor

14 MHz +1 dB
Lowpass filter (luminance) <1%, in FLAT seffing
Aftenuation al fs¢ =40 dB
Line selector bandwidth 9 MHz (-3 dB)
Level variation al 4.43 MHz max. 1% between FLAT and chroma

20% tor 0.7 V trace deflection
+0.1%

207 for 0.7 V trace deflection

Transient response <1° in FLAT mode and using sin? pulse- Tolerance ) +0.1°
and-bar signal SC/{H phase display _ _
Pulse-to-bar-ralio 0.99:1101.01:1 Displays 1 1o 4 inputs simullaneously

Tolerance +3°, 0 1o 50°C

Tilt with field rate squarewave or win-

dow signal or 25 us pulse signal 1%

Deflection factor for 1-V full scale +1% with 1-V input
Maximum absolute input level +3.5V (DC + AC peak)
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Video Analyzers VIA71, VTA72 and VTAT3

3D dlispluyh f Automatic measurement functions (VIA 73 only)
Colour phase tolerance 17
Colour gain f°|e|[°:i’~'e | fl % Measurement Rec. |Nominal|Measurement |Error  |Unit
luminance amplitude tolerance  +1% value  |range limits
Horizontal deflection Bar rise time 473 1+0.2  [+0.110+1s  |£0.02 |us
Verlical sweep magnification x1, x5, x10, x50 Bar tilt fend points) 569 |0 -2010 +20 0.5 |%
Horizontal sweep magpnification x1, x5, x10, x50 Bar filt {peak) 567 |0 -2010+20 0.5 |%
Timing tolerance in mode Baseline distortion 569 |0 -2010+20 %1 %
1H, HMAG (0.5 us/div) <2% Blanking level
2H, HMAG (1 ps/div) <2% BGDH 624 |+75 Oto +80 0.5  |%
3H, HMAG (1.5 pis/div) <2%H | 624 |+76  |010+80 0.5 |%
Linearity of complete horizontal posi- Burs!
tion range excluding first and last major Amplilude
division of time oxis <2% Differential basic |0 Olo +25 +2 %
Timing cursor tolerance with Tolerances 569 |0 -5010+100 |2 %
x1, x5, x10, x50 magnification +100 ns, 20 ns, £10 ns, 8 ns Cycles 624 [+10 +61o+13 +0.1 n
Line selects 3 independenl, each capable of dis- Duralion (lime) 624 |+2.255 |+1.3510+2.93[+0.025 |us
playing: any line of any single field, or Level 624 |+300 |+B01o+600 |5 mV
all odd or even fields, or all fields G‘icdémme Iolefml-?ce basic |+90 +0to +180 1.5 P
Amplitude error of chromi-
DC restoration nance reference 569 |0 -50t0+50  |+1 %
ﬁfﬂmping back porch Chrominance/luminance
um alenvation Delay inequality 567 |0 -30010+300 |#6  |ns
fost DC rsloralion >20dB Gain inequality 567 |0 ~5010 +20 1] %
slow DC restoralion <ldB ; =
. > Intermodulation 567 |0 2010 +20 +0.5 %
Blanking level shift Diff il G
due fo presence or absence ifferential gain 567 |0 Oto+100 03  |%
A Differential phase 567 |0 Oto +180 0.5 |°
of burst si% Equal. pulse durafion 624 [43.35 |+1.4l0+7 +0.01 |us
with APL changing from 50% Field serration pulses 624 |+47 |+1.410410 [+0.01 us
to either 10 or 90% with Front porch duration
fast DC restoration 1% BGDH 624 |#1.5 [+0.510+42  [20.01 |us
slow DC restoration <2% | 624 |+1.65 [+0.51042 +0.01 |us
ICPM basic |0 °
Calibration l(i;e blank duration 6;? +12 ?‘;!’c;; 3?6 .i_{]),ﬂl us
Oscilloscope mode . Line synchronization
Frequency 100:£0.1 kHz; reference signal for Duration 624 |+47 |+1.41046  [£0.01 |us
- sweep and magnifier calibration Eall fime
Amplitude 1V0.5%
Veclorscope mode display of test circle for sweep linearity IBGDH 632 +g§ % +g' : a +gg iO‘ng:- e
check and quadralure alignment ReHiia 6 s O io40:3" #0000 |ps
Video output [monitor output) BGDH 624 [+0.2 [+0.1t0+0.5 |+0.005 |us
Frequency response +3 dB, DC to 10 MHz | 624 [+0.25 [+0.110+0.5 |+0.005 |us
Differential gain 2% at 50% APL with 1-V display Luminance bar amplilude |569 |+700 |+20010 4900 |+3.5 |mV
Differential phase 3° at 50% APL with 1-V display relative 569 |0 ~7010 +30 £1 %
Amplitude 1V £10% for 1V inpul Lluminance nonlinearity  |567 |0 Oto +50 0.5 |%
Return loss =40 dB, DC to 5 MHz Luminance S/N ralio,
o weighted, 0 1o 5 Msz 567 |+75 +30to +75 + dB
ynchronization 5/N ratio, unweight basic |+75 3010 +75 +2 dB
Internal reference composile video or black burst with -\-"n/ullibursl S o 5
sync and bursl amplitudes of 286 mV Amplitude (0.5/1/2/4/
+6dB 4.8/5.8 MHz) 567 |+100 [+10t0+150 [+1.5 |%
Vector mode composite video or black burst with Flog amplitude 567 |+420 |4+20010 +555 |+5 mv
SY“; and burst omplitudes of 286 mV Puls&!o—}ibar ralio 567 |[+100 |+10 +125  |£1%
6 dB SC/H phase basic |0 -180 +180 [£5°
Input impedance 100 k2 Il <10 pF (unterminated) Sync amplitude (SIS) 569 |0 -50t0+100 |1 %
» i Sync i:lmpililude tolerance |569 |0 -50t0+100 |£] %
‘ector mode Sync level 624 [+300 |[+15010 4600 |+5 mV
Chrominance bandwidth (3 dB), Syncto-bar
lower/upper limil frequency 3.88 MHz/4.98 MHz +150 kHz Ratio (3:7) basic [+100 |+50tc+110  |£] %
Phase conlrol range infinite Peakfo-peak basic [+1000 [+500 to +1300|£5 mv
g?ﬁfc'f iolei'once ‘5:;8 Syncto-burst start 624 |+5.6 |+410+8 +0.02 |us
itterential gain <
Differential phase <l° Subcarrier regenerator phaselocked 1o subcarrier with burst
Variable gain range 6lo+14dB signal as reference

Gain stability error (0 to 50°C)

<2% (for +5 % variation of nominal AC
supply voltage)

Nominal frequency
Pull-in range

Phase shilt with

subcarrier frequency change

burst amplitude change

4.433619 MHz
+50 Hz of nominal fgc

<0.25° per Hz deviation
<0.5° per dB deviation for 6 dB devia-
tion from nominal burst amplilude
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Switchover from

inl. to ext. reference
Input channel variation
Variable gain

Measurement accuracy in multiple dis-

play mode
Waveform overlays (x10), relafive
Vector overlays, relative

Microprocessor control system

Storage of instrument seflings
Diagnostics

CRT

Distortion Network UPF-Z

Uses

To check the performance of a video an-
alyzer, itis not sufficient fo use solely an
ideal video signal for festing. It has to
be ensured that the video analyzer also

Specifications

General data
<0.5°
s0.5° Power supply 110/120V (9010 132 V) or 220/
<0.5°/dB in range -6 to +6 dB 230 V (180 1o 264 V); jumperselecta-
ble, 48 10 66 Hz, 125 VA
Dimensions (W x H x D); weight 216 mm x 134 mm x 451 mm; 8.2 kg
+100ns, 1 ?of nomiInI:ll bar ulinpglude
+1°,£1% i it . . .
SIS e Ordering information
MC 68000, 10 MHz
typ. 1 year (selfcharging battery) Video Analyzer (PAL)
builtin automalic testing of front-panel Composite VIA 71 1062.5090.02
keys and LED indicalors Component/composite VIA 72 1062.5190.02
Composite with automeasure
8 em x 10 cm, internally elched grali- function VIA73 1062.5290.02
cule with variable scale illumination:
! i ras
::1 d?:;:;wded e Portable case with handle and sun-
shield VTA-Z) 1062.5390.00
Double adapter with one blank panel
for mounting in 19" racks VTA-Z2 1062.5419.00
LINEAR — KONTROLL-
8 NETZWERK
- VERZERRUNG AUS DIST, NETWORK

DISTORTION OFF
NICHT/NON - LIN,

TYP UPF-Z

& O

All values measured on CCIR signals 17, 330 and 331 (CCIR Rec. 473-4

Annex |).
Linear distortion

Parameter

Level

Tilt

Streaking/rounding

Baseline distortion

27T pulse amplilude (reference point
to EBU)

2T pulse amplitude (averaged refer-
ence value £1.5 ps from 2T pulse]
Colour subcarrier amplitude

(20T pulse or CCIR 331)

20T group delay

20T intermodulation

Burs! amplitude

Nonlinear distortion!

Parameter

Differential gain [Anax — Aminl /Ag
Differential phase ® max — © min

Nominal distortion Guaranteed range

-10% -9.8t0-10.2%
10% 9.81010.2%
10% 9.81010.2%
20% 19.61020.4%
-29.2% -28.610-29.8%
-30.6% -30.010-31.2%
-33.3% -32.610-34.0%
150 ns -147 10153 ns
-11% -10.510-11.5%
-33.3% -32.610-34.0%

Nominal distortion
approx. 35%
approx. 9°

Chrominance/luminance intermodula-

tion (line 331)

approx. 2%

provides correct results for distorted sig-
nals. The Distortion Network UPF-Z is
suitable tool for this purpose. It is simply
connected info the signal path between

video signal generator and analyzer
and produces either linear or nonlinear
distortion.

Luminance nonlinearity (with level

sampling in middle of slaircase) approx. 11%
Sync pulse amplilude approx. +10%
General data
Without distortion With distortion
network network
Relurn loss up to 6 MHz >34 dB not defined
Insertion loss up to 6 MHz <0.02 dB frequency- and/or
level-dependent
Linear-distortion network
Attenuator (75 Q) 0.91dB
Time constant of RC network 866 ns
Max. attenuation of high
frequencies 33.3%

bipolar passive limiting network with
level-dependent phase shill
102 mm x 28 mm x 40 mm

Nonlinear-distortion network

Overall dimensions (L x W x H)

Ordering information

Distorfion Network UPF-Z 0230.5119.00

1) The specs are lypical values; the aclual values vary according o the individ-
val distortion network, video level, ambient temperalure, contenls of ten lines
chead of reference line and/or test line. This is particularly true for differen-
tial gain and phase as well as for sync pulse amplitude with reference fo lu-
minance bar amplifude.
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Measurement of shielding effecliveness of coaxial cables requires spectrum analyzer of highes! sensilivity
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Contents of Chapter 4

Designation

Frequency range

Field of application, special features

Type

Page

Spectrum &
Network Analyzer

Harmonic Mixer

Fast A/D
Converter

Broadband
FM Demodulator

Network Analyzer
Polyskop

100 Hzto 26.5 GHz

26.510 110 GHz

100 kHz fo 1.6 GHz

(3 GHz)

‘Spectrum and network analysis in satellite com-

munications, microwave module testing and di-

‘rectional and mobile radio measurements

External mixers for enhancing the fields of appli-
cation of Rohde&Schwarz spectrum analyzers

info the submillimeter range

Realtime display of sweep times down to 100 ps.

High sampling rate and new trigger functions
'GATE and GAP SWEEP with Rohde & Schwarz
spectrum analyzers (optional) '

DECT-compatible modulation analysis with

Rohde & Schwarz specirum analyzers: analysis

‘of complex processes in frequency and fime do-

main and over modulation range (optional)

Scalar network analyzer for economical meas-
urements in production, quality control and

service

FSMS26

FS-Z1610FS-Z21

FSA-B7

FSABS

ZWOB
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Spectrum & Network
Analyzer FSMS26

100 Hz to 26.5 GHz

The specialist for testing
state-of-the-art communication
systems

Uses

The Spectrum & Network Analyzer
FSMS26 from Rohde &Schwarz is able
to perform a large variety of tasks in sat-
ellite communications as well as in mi-
crowave module and component test-
ing. Typical fields of application in-
clude directional and mobile radio as
well as measurements in the submilli-
meter range which are made with the
aid of external mixers (see page 69).

In addition to the excellent characteris-
tics of the FSM basic model (catalog
93/94, page 178), the FSMS26
provides network analysis up to
26.5 GHz. This allows even high loss-
es and gains to be determined, eg in

e satellite communications and
directional radio systems

e measurements of shielding
effectiveness and

® microwave component testing

Main features

* Conlinuous receive frequency
range

o Selective receive section

° Fundamental mixing

* Tracking generator up to
26.5 GHz; up to 5 GHz with fre-
quency offset +1 GHz

o Highest frequency accuracy

e Extremely low inherent noise

L TR (CE ]
" 7 T TN T )
LI

* Very low phase noise
e Wide dynamic range
e Calibrated AM/FM demodulators
¢ RF input adapter for N or 3.5-mm

PC connectors (male/female)
* Versatile evaluation functions
e Fast sweep rates
e Simple and fast operation
e Large number of interfaces
o Flexible software concept

Characteristics

Continuous frequency range

A highly integrated microwave front-
end allows continuous sweeps from
AF (100 Hz) through to microwave
(26.5 GHz):

e Six-stage YIG filter

o Distortion-free switchover between
the receiving bands by means of
infernal diplexer

o Attenuator fitted with calibration
inputs

matching
minimizes spurious products in the dy-

Software-controlled level
namic range of the 1st mixer. Measure-
ments with extremely high sensitivity
can be made over the entire frequency
range.

High frequency accuracy and spectral

purity
Frequency spans up to 5 MHz (for
receive frequencies 212.91 GHz:

10 MHz) are fully synchronized with a
high resolution. For spans above this
value, the high accuracy is achieved by
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synchronizing the start and stop fre-
quencies of the YIG oscillator that fea-
fures extremely low phase noise.

The excellent spectral purity of the mi-
crowave synthesizer enables conven-
ient phase noise measurements even in
the microwave range.

The smallest resolution bandwidth is
6 Hz, ensuring defection of line-fre-
quency interference and non-harmonic
emissions. The quasi-continuously vari-
able bandwidth allows an optimum
compromise fo be made between reso-
lution, frequency span and sweep time.

Tracking generator with frequency
offset allowing network analysis
Transmission measurements can be
made in a dynamic range of 120 dB for
losses (resolution bandwidth 1 kHz)
and 105 dB for gains throughout the
frequency range up to 26.5 GHz. Due
to the use of a selective receiver, meas-
urements can also be made on nonline-
ar devices under fest, since the harmon-
ics filtlered out do not produce any
measurement errors.

The FSMS26 also dallows measure-
ments on frequency-converting mixer
stages and tuners with builtin local os-
cillator. A frequency offset of max.
+1 GHz (up to 5 GHz) can be effected
without additional signal sources.
Short sweep times allow the following
parameters to be adjusted under quasi-
realtime conditions:

e Conversion loss/gain
LO feedthrough
e [solation

° Image-frequency rejection

The FSMS26 supports the versatile ca-
pabilities of up/down conversion to
both normal and inverted positions.

Operation

Clear operating concept

The analyzer is easy to operate even for
complex measurements. A single spin-
wheel, clear front-panel layout and
softkeys along the botiom edge of the
screen make for ease of operation, re-
duce operator errors and speed up
measurements. Parameters are entered
via the numeric keypad and can be var-
ied using the step keys or the spin-
wheel.

An LED panel clearly indicates the cur-
rent status of four trace memories. The
status display in the help menu provides
a list of the active seftings; a hardcopy
of this list as well as of the display can
be output.

Numerous automatic test routines

* Marker functions with up to eight
markers

¢ level, frequency and bandwidth
corrections

o Selftest

e Adaptation to type of signal

o Selectable operating modes:
LOW NOISE and
LOW DISTORTION

Screen display

All important parameters and results
can be read direcily on a 9” colour
screen with high graphics resolution.
Relevant data and information such as
functions, status line, scaling and com-
mand line are logically arranged on the
screen without affecting the display of
the measurement results.

Enhanced configuration

Remote control, automated measure-
ments
All functions can be remote-controlled

via the I[EC/IEEE-bus interface. For fre-
quently recurring measurements, the in-

strument settings can be stored and re-
called when required. The computer
function (FS-Z4) allows automatic exe-
cution of complete test routines as well
as storage of BASIC test programs and
data.

Data processing via PC

IEC/IEEE-bus programming and nu-
merous builtin evaluation functions
speed up the generation of user soft-
ware. The FSMS26 can be connected
to any IEC/IEEE-bus-compatible PC, eg
Process Controllers PSM or PSA from
Rohde & Schwarz.

Noise Measurement Software FS-K3
Through the use of a separate preampli-
fier, the FSMS 26 is turned into an auto-
matic noise measurement system. An
interesting feature is that measurements
can be made through to 26.5 GHz
without additional conversion.

External keyboard

Keyboard PCA-Z1 provides enhanced
user convenience in labelling the
screen hardcopy.

Printer/plotter

The FSMS26 allows simple logging of
results on a printer, video printer or
IEC/IEEE-bus plotter with optimized
resolution and display size.

External monitor

An external colour monitor, eg PMCS3,
PMC4 from Rohde & Schwarz, or a
large-display projector can be connect-
ed to an RGB output for special work-
stations or for training and demonstra-
tion purposes.
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Spectrum & Network Analyzer FSMS26

Specifications

The data specified below differ from those of the basic models FSM

and FSA (catalog 93/94, page 184 and 181)

Frequency, spectral purity,
filters

Amplitude

Immunity to interference
Image-frequency rejection
F+(2 x 5421.4 MHz)
f+442.8 MHz
f+221.4 MHz
f+42.8 MHz
f+8.388 MHz
IF rejection
221.4 MHz
21.4 MHz
4.194 MHz

Sweep

Sweep lime
Span >0 Hz
Seffing ranges
20msto2s
210205
2010 19805
Error
Span =0 Hz
Seffing ranges
200 ps to 10 ms
20 ms to 1980 s
Error
200 psto 10 ms
20 ms o 1980 s
Sampling rate
Time measurement

Resolution

Sweep mode

Scalar network analysis

Frequency range
Frequency span
Frequency offset

[stop frequency <5 GHz)
Gain measurement range

same as FSM

same as FSM, however

referred to reference level
>80 dB, typ. 90 dB

>80 dB, typ. 100 dB
>80 dB. typ. 100 dB
>100dB, typ. 115 dB
>100 dB, typ. 115 dB
referred to reference level
>100 d8, lyp. 110 dB
>100 dB, typ. 110 dB
>100 dB, typ. 110 dB

same as FSM

step size
20 ms
200 ms

2s
<+] x 1072

step size
1/2/4/8/10
see span >0 Hz

<42%

<] x 1073

1/8.9 us

with the aid of markers and cursor
lines

sweep lime/900

same as FSM

100 Hz to 26.5 GHz
0 Hz, 10 Hz to 26.5 GHz

Otox] GHz
105 dB

Loss measurement range, RBW = 1 kHz

10 MHz <f <4.7 GHz
4.7 GHz <f <18 GHz
18 GHz <f <26.5 GHz

Inherent frequency response (start
frequency >5 x resolution bandwidih

in default coupled mode)
f<4.8 GHz
4.8 GHz <f <26.5 GHz
Oultput level

Level variation (level of fracking
generator —20 dBm at 100 MHz)
Additional error on switching
between RF and AF delector
Additional error on swilching to
f>4.8 GHz

110 dB, lyp. >115 dB
>105 dB, typ. >115 dB
>100 dB, typ. >105 dB

<2.5dB, typ. 1.5dB

<5 dB, typ. 3 dB

~75 dBm to O dBm [adjustable in
5.dB steps)

<0.5 dB

<0.3dB

<1 dB

Frequency response, starl frequency
>5 x RBW in default coupled mode,
referred to level al 100 MHz
[RF detector) or 1 MHz [AF detector)
100 Hz 1o 4.8 GHz
4.8 GHz 1o 26.5 GHz
Additional error caused by
frequency offset
Spurious (frequency offset O Hz, 20
to 35°C)
Harmonics
3 kHz <t <4.8 GHz
4.8 GHz <f<13.25 GHz
Subharmonics, f>12.91 GHz
Other [carrier offset >20 kHz)
Residual FM (rms), meas. bandwidth
30 Hz 1o 3 kHz
3 kHz to 20 kHz
AM modulation

Demodulation, VDU

Inputs and outputs

Front panel, RF section

Local oscillator
Frequency range
Oultpul level
VSWR

RF INPUT 50 ©

{100 Hz 1o 26.5 GHz)

VSWR (3.5-mm female adapler)

<2 dB
<2.5d8

<2dB

>20 dB
>7 dB
>7 dB
>30 dB

<300 Hz

<1 kHz

external AF source 10 Hz lo 15 kHz,
m <30%

same as FSM

same as FSM, however
SMA female
5.11013.14 GHz

>-5 dBm, typ. >0 dBm
<2.5 typ.

adapter system, N male and female,
3.5 mm male and female

RF attenuation | <10dB | =10 dB [ 20 dB
£ <10 GHz 2.5 typ. 2.0 15
10 GHz <f <18 GHz 2.5 typ. 2.5 2.0
18 GHz <f<26.5GHz | 2.81yp. 2.8 typ. 2.2
CAL OUTPUT
(100 MHz, —20 dBm) BNC female, 50 @

VSWR
PROBE/CODE (supply and coding
conneclor, eg for aclive or passive
probes and antennas)

Supply voltage
NOISE SOURCE

General data

Power supply

Dimensions (W x H x D)
Weight

Ordering information
Spectrum & Network Analyzer

Extras

Harmonic Mixer Set (for external
frequency mixing from

26.5 1o 110 GHz)

DIN-A3 Plotter

Color Monitor

Industrial Plotter

<l.1

12-conlact Tuchel female

+10V and =10 V, max. 100 mA
BNC female, 28 V switchable, max.
50 mA

100/120/220/240 V £10%,
45 10 66 Hz, 500 VA

435 mm x 472 mm x 590 mm
62 kg

FSMS26 1033.3540.52

same as FSM, plus

FS-Z16 1046.2125.00
DOP3 1009.8352.00
PMC3 1009.8230.00
PMC4 1034.8000.02
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Harmonic Mixer Set
FS-Z16

Spectrum analysis up to
110 GHz with
Rohde & Schwarz Spectrum

Analyzers FSM or FSMS

Uses

The Harmonic Mixer Set FS-Z16 ena-
bles convenient measurements with the
Rohde & Schwarz Spectrum Analyzers
FSM and FSMS beyond their upper fre-
quency limit of 26.5 GHz right into the

submillimeter range.

Standard waveguide bands

e Aband (FS-Z18): 26.5 to 40 GHz
e Uband (FS-Z19): 40 to 60 GHz

o Viband (F$-220): 50 to 75 GHz

° W-band (FS-Z21): 75 to 110 GHz

The complete set comprises four exter-
nal Mixers FS-Z18 to FS-Z21, one LO
amplifier as well as a set of cables and
transit case (Accessories FS-Z17). The
mixers are also available individually,
the Accessories FS-Z17 being howev-
er required for operation in any case.

Main features

¢ Intelligent software preselector
eliminates all unwanted signals
without loss in sensitivity

e High measurement sensitivity
(~94 dBm in W-band) due fo the
use of low-order harmonics

o High level measurement accuracy
taking info account frequency-de-
pendent conversion loss of mixers

Operation

The external mixers produce harmonics
ofthe local oscillator of the spectrum an-

RF section of FSM or FSMS analyzer

PROBE/CODE 18110 RF INPUT
alyzer, thus converting the microwave % ? 1
signal to be measured to the IF of the an-
alyzer. The image frequencies generat- §'@
ed several times during this process are
reliably suppressed by the software [FSZ17)
preselector. This software function is i
able to distinguish between the “true” Y
signal and multiple responses: the re-  RF fo be measured X IF of
7 — +—— analyzer

sult shown on the analyzer display cor- FS718.
responds to that of a spectrum meas-  Test setup
ured by a hardware preselector.
Specifications
Type | Fs218 | FZ19 | F$-220 | Fsz21
Frequency range 2651040GHz | 4010 60GHz | 5010 75 GHz | 7510 110 GHz
Sensilivity
[RBW = 1 kHz) -110 dBm -106 dBm 98 dBm 94 dBm
Conversion loss 22 dB 19 dB 28 dB 40 dB
Ordering information
Harmonic Mixer Set
(including Accessories FS-Z17) FSZ16 1046.2090.02
Harmonic Mixer FS-Z18 1046.2725.02

FS-Z19 1046.2760.02

FS-Z20 1046.2825.02

FSZ21 1046.2860.02
Accessories, consisting of LO
amplifier, set of cables, case FS-Z17 1046.2660.02
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Fast A/D Converter
FSA-B7 (Option)

Gate and gap sweep in real-

time down to 100 us

Uses

In conjunction with Rohde & Schwarz
spectrum analyzers, the fast A/D Con-
verfer FSA-B7 allows realtime display
for sweep times down to 100 ps using
high sampling rates and new frigger
modes. The spectrum analyzers can
thus also be used in the fields of digital
radiocommunications, TV and of sam-
pled signals.

All Rohde & Schwarz Spectrum Ana-
lyzers FS... models .55 are fitted with
FSA-B7 and FSAB8 (page 71) as
standard. FS... models .52 as well as
the EMI Test Receivers ES...| can be
retrofitted.

GSM, PCN and DECT applications

° POWER RAMPING: time character-
istic of transmitter power within a
time slot

Specifications

The data specified below concern the differences between models

& nowoe ascwwanz

o GAP SWEEP: showing transient re-
sponse of a time slot by means of
the gap sweep mode

o MID AMBLE: showing time invar-
iant part of edge-modulated time
slot by averaging

Video applications

* Measurement of CVS with high
sampling rate

e GATE SWEEP: display of pulsed-
signal carrier in gate sweep mode

e Quasi-analog display: eg measure-
ment of intermodulation products of
an IF amplifier

Gate mode LEVEL
e =

.55 and the basic models .52 (see catalog 93/94, page 182 “Sweep")

Main features

* No interpolation even with short
sweep fimes

e 12-bit resolution with 9-MHz sam-
pling rate

* Video output normal and inverted

¢ Sample/max. peak, min. peak
from 100 ps to 1980 s

* Quasi-analog signal display

e Trigger mode GAP SWEEP in time
domain: pre/posttrigger with scal-
ing in time or bit units

* Trigger mode GATE SWEEP in fre-
quency domain: triggering on
edge or level

Gale mode EDGE

Exl. gate ] |

Sampling rate 9 MHz
Resolution 12 bit Measurement
Level stability <0.1dB aclive
Sweep lime slep size:

lODgsfo2ms 100 ps

210 20 ms 1 ms

W0msto2s 20 ms LD;‘I;}'L

21020 200 ms

2010 1980 s 2s el
Video output Oto 1 Vinto 75 Q (shortcircuil-

Frooﬂ inverted/non-inverled Trigger

Trigger ree run/video/network/external Gole mode LEVEL

Detector mode
100 ps to 1980 s
20 ms 1o 1980s auto peak
Sweep mode [Irig?er menu)
GATE SWEEP (in fr

Gate mode EDGE

sample/max. peak/min. peak
GAP SWEEP (in lime domain);

Pre-trigger time

equency domain): see liming diagram in nex! column
q Y g

Delay

| 1
[ Delay | Length|

1 usto 100 s, step size 100 ns

1 us to 100 s (with edge Iriggering),
step size 100 ns

-5 to +5 V [with level triggering), step
size 64 sleps

Iriggering on level (positive/negative)
triggering on edge (posilive/negative)

see graph next page
max. 100 s (70 x sweep time),
step size 100 ns
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Postirigger lime Oto 100 s, step size 1 ps
Shown on screen Mot shown Shown on screen Gap lime 010 100 s, step size 1 us
— —
Trigger Quasi-analog display (display menu) display of individual resulls as pixels
I\ and summation with sweeps; display
of resull spread
Ordering information
/ Fast A/D Converter option) FSA-B7 1046.3750.52
__Prs—!ﬂ‘gger t‘rm_e__ _r.oslvffigger Iinf_ | __Gap time e
TRG Res.Bu 3.8 MHz[3dB] Vid.Bw 3 MHz
Broadband FM Demodula- @ Date €.Jul.'s3 Tine 15:30:28 16,0yl B - o
& ef.Ly .Stp 188. z JAtt d
tor FSA-B8 (Option) ~18.88 dbn Unit [Hz)
Tl 24.888 us DI 60,0008 Hz
T2 232,277 ps D2 268.008 Hz
+SBB‘fI-TE 287.889 ws D1-D2 -200.888 Hz
Uses, characteristics
+408
Thanks to broadband FM Demodulator s - 02—
FSA-B8, DECT-compatible measure- ol i
ments over the complete modulation tipd A - D1
range are possible with Rohde& ' | :
Schwarz spectrum analyzers. Whether wan -
it is the precise determination of devia- B : i
tion and carrier frequency drift on DECT -8 ikl i
signals at the maximum bit rate or meas- ~4e0 T T : i
urement of the fransient response time s Span Center Sweep
@ Hz 1.008259814 GHz 188 ps

of fast synthesizers at a frequency offset
of a few Hz, the FM Demodulator mas-
ters them equally well. The photo on the
first page of this chapter shows transient
measurements on a synthesizer.

Main features

* 3-dB bandwidth over 1 MHz

e Seftling time in burst mode <1 ps
¢ Deviation measurement range

500 kHz

All Rohde & Schwarz Spectrum Analyz-
ers FS... models .55 are fitted with
FSA-B8 and FSA-B7 (page 70) as stand-
ard. FS... models .52 as well as the EMI
Test Receivers ESxl can be refrofitted.

Applications

Complex procedures can be evaluat-
ed, analyzed and documented in the
frequency and time domains as well as
over the complete modulation range:

* Measurement of center frequency
error and deviation error

e Measurement of carrier frequency
drift during a single burst

Specifications

Modulation ranges
Resolution

Modulotion frequency range (-3 dB)

Error of deviation indication
{for 1-kHz modulation frequency)

DC ;f{sel [of[rer calibration)
Modulalion frequency response
[referred 1o 1 i(ll-iz] I
Modulation ranges

DC to 20 kHz

DC to 100 kHz

DC to 600 kHz
Linearity error
Residual FM, VBW = 10 kHz, rms
Seflling lime in bursl mode

Synchronous FM

Ordering information

FM Demodulator (Option|

® Accuracy and stability of timing
parameters, packet jitter measure-

ments
500 kHz 50 kHz 5 kHz 500 Hz
<0.05% of modulation range
DCtlo1 MHz DCto 1 MHz DC to 500 kHz DCto 50 kHz
<1% <2% <4% <6%
(of measured value plus 1% of modulation range)
2% of modulalion range +100 Hz
500 Hz 50 kHz 5 kHz 500 kHz
- = 0.2 dB 0.2 dB
0.2 dB 0.2dB = -
2dB 2 dB - -
<1% [within modulation range]
<20 Hz

<3 yis, including approx. 2 ys burst delay due to filter delay at
RBW = 3 MHz and VBW = 3 MHz (departure from stationary
value <5%)

typ. <100 Hz (AM 50%, frod=1 kHz, VBW=3 kHz,

RBW =10 kHz}

FSABS 1046.4005.52
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Network Analyzer Polyskop
ZWOB

100 kHz fo 1.6 (3) GHz
Scalar network analyzer for
economical measurements in
production, quality control and

service

Uses

Network Analyzer Polyskop ZWOB
from Rohde & Schwarz is especially de-
signed for the needs in production,
quality control and service. Since in
these areas it is usually quite sufficient
to know the transmission, reflection and
group delay characteristics for the eval-
uation of DUTs, scalar analyzers are the
best choice to perform the measure-
ments required. They provide the fol-
lowing advantages:

Excellent price/performance ratio
Ease of operation
Short measurement times due to

less complex data processing
e Easy measurements on frequency-
converting modules

Alarge variety of accessories including
demodulators, SWR bridges and other
facilities rounds off the capabilities of
this analyzer.

Characteristics

Generator section

* Wide frequency range and high
measurement accuracy

e Generator with counter correction

Spectrum and Network Analysis

‘g@ ROMDEASCHWARE POLYSKOP - 100 kHr . 1600 MHz - ZWOB

o High harmonic suppression of typi-
cally >35 dB (70 dB with option
ZWOB-B4) reduces measurement
errors in broadband sweeping fo a
negligible level. Measurement ac-

curacy is considerably improved,
in particular, when filters with high
stopband attenuation are tested

® Low spurious FM in the narrow-
band mode of typically <100 Hz
(with option ZWOB-B4) in the low-
er frequency range allows sharp
display even of very steep filter
edges

Analyzer section

e Calibrated and temperature-com-
pensated measuring heads availa-
ble as accessories

e Accurate amplitude measurement
ensured by precision amplifiers
and 14-bit A/D converter

e High measurement speed thanks to
separate processors for signal
processing and display, supported
by a numeric coprocessor for in-
creased speed

* Seven userselectable frequency
markers

Operation
The ergonomic layout of the front panel
and menu-guided operation make it

uuuuuu
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easy for the user to handle the instru-
ment quickly and reliably. The auto-
scale function, for instance, presents
the user with a fast and optimally scaled
display at all times. The screen display
can be output on a printer, plotter or
videoprinter at the push of a button.

Fast automatic measurements are sup-
ported by a mask editor which can be
used to easily define limit lines. The limit
line data together with the relevant test
routine and the instrument setups can
be stored in the builtin CMOS-RAM or
on floppies.

User port

The fest result — go or nogo — is availa-
ble at the builtin user port and can be
directly used for triggering messages or
actions. The user port also allows set-
ting of switches on DUTs and add-on
equipment without requiring an exter-
nal controller, eg Switch Unit ZZ-52
(catalog 93/94, page 193). This 6-
fold test port multiplexer allows for in-
stance fast measurements on multi-
range antenna amplifiers in one test run
without needing to change the cabling.

Computer function (option ZWOB-Z3)
Measurements can be automated in full
or in part, this being mainly of interest
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for series testing in production and
quality control. Apart from saving time
and preventing erroneous seftings, the
operator is guided through the meas-
urements by screen prompts, so that
there is no need to have a detailed
knowledge of the equipment and meas-

urement procedure.
Measurement capabilities

Level and reflection measurements
Level frequency response, input reflec-
tion and bandwidth of an amplifier for
instance can be adjusted in one step.
Six markers and one delta marker can
be set for evaluating individual fest
points.

Measurements on frequency-convert-

ing DUTs

When using a measuring head ZZ-2,
ZZ-3 or ZZ-5, the converted signal is
taken from the DUT output directly to the
frequency counter in the ZWOB. By
comparing the generator frequency
with the measured frequency, the
ZWORB determines the frequency offset,
distinguishes between normal and in-
verted frequencies and provides the ap-
propriate frequency grid and markers.

Group-delay measurements (option
ZWOB-B5)

In addition to the transmission and re-
flection response, the group-delay
characteristic within the transmission
bandwidth is important for many elec-
tronic components especially in the
field of communications. The test meth-
od uses amplitude modulation to deter-
mine the time differences between the
zero crossings of the demodulated sig-
nals before and after the DUT: it also en-
ables measurements on frequency-con-
verting modules as well as on DUTs with
a builtin demodulator.

Accessories

Demodulator ZZ-1

Ithas a builtin termination (50 or 75 ),
features excellent VSWR, a dynamic
range of more than 76 dB and provides
continuous coverage of the frequency

range from 100 kHz to 3 GHz.

Active Demodulators ZZ-2, ZZ-3,
I7-4

For measurements on active DUTs such
as cable repeaters, antenna amplifiers
and tuners in the frequency range
5 MHz to 1.3 GHz at low input voltag-
es. The wide dynamic range of 96 dB
makes the ZZ-2 also ideal for measure-
ments on narrowband filters.

The ZZ-3 is recommended for group-de-
lay measurements at low levels (1 to
100 mV). For measurements on fre-
quency-converting DUTs, an IF signal
can be applied to the ZWOB via the RF
output of the active demodulators so
that IF markers can be displayed.

The Active Demodulator ZZ-4 (+5 to
-80 dBm) can be used over a wide
frequency range from 1 MHz to 3
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GHz. It features very good input
VSWR, DC isolation and overload

protection.

Insertion Unit ZZ-5

Used to couple out the test signal and
apply it eg to the builtin frequency
counter of ZWOB for IF marker display.

AF Measuring Head ZZ-6

ZZ-6 can be used if the DUT has its own
demodulator. If a high-impedance de-
tector (eg SWOB3-Z) is connected
ahead of the AF mesuring head, high-
impedance RF measurements can also
be performed, eg for troubleshooting
on modules.

Precision SWR Bridges ZR...
For VSWR measurements (catalog 93/
94, page 200).

Calibration Kit ZCAN

For checking and calibrating the test
setup for VSWR measurements (cata-
log 93/94, page 202).

Type/Option | Order No. Designation

ZWOB 0857.0107.50 | Basic unit up to 1.6 GHz, without attenuator
and floppy disk drive

ZWOB-B1  [0857.0207.02 |Frequency extension to 3 GHz (if retrofitted,
guaranteed ZWOB specs up to 2.7 GHz only)

ZWOB-B2 | 0857.8504.02 |Floppy disk drive, required for ZWOB-Z3

ZWOB-Z3 0857.1255.02 | Computer function (MS-DOS, R&S BASIC, key-
board)

ZWOB-B4 |0857.1455.03 [Harmonics filter; especially for high harmonic
suppression (60 dB)

ZWOB-B5  |0856.9000.02 | Group-delay measurements; suitable for meas-
urements on frequency-converting DUTs

ZWOB-B7 | 0857.1003.02 | Step attenuator O fo 120 dB

ZWOB-B8 |0857.1555.02 |Frequency counter extension from 400 MHz

(standard) to 1.2 GHz
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Network Analyzer Polyskop ZWOB

Specifications
Generatur section

Frequency
Range
with oplion ZWOB-B1
Span
Resolution
Error, guaranteed values (23 £5°C)
f <3000 MHz
f<1595 MHz
f <400 MHz
f<95 MHz

100 kHz to 1.6 GHz

100 kHz to 3 GHz

010 1599.9 MHz (2999.9 MHz)
1 kHz

span 5'/>5% MHz)

0.003 x span + 50/50 kHz
0.003 x span + 25/25 kHz
0.003 x span + 10/25 kHz
0.003 x span + 5/25 kHz

Error (without drift), typical values (FAST MODE OFF
{ &% !\XHF'Z:’J [ >5 Ml‘lz.

Span

Sweep lime

pertestpoint |>12ms |212ms >12ms

F<3000 MHz [8kHz [0.001 x span +20 kHz [0.0001 xspan +20kHz
f<1595 MHz |4kHz  [0.0005 x span +20kHz|0.0001 xspan +20 kHz
f<400MHz |2kHz |0.0005xspan+10kHz|0.0001 xspan +10kHz
f<95MHz  |2kHz [0.0002 x span +5 kHz |0.0001 x span +5 kHz

Drift (5 to 45°C

Spurious FM [measurement
bandwidth CCIR, quasi peak)

Harmonic suppression

with Harmonics Filter ZWOB-B4

Nenharmonic suppression

Level
Range
with Harmonics Filler ZWOB-B4
with Altenuator ZWOB-B7
with attenuator + harmonics filter
Resolution
Devialion

Frequency response
Qutput

Conneclor, impedance
Return loss

Analyzer section

Measurement accuracy
Test parameters

Test channels
Dynamic range and measurement error
Voltage slew rate

vbu
Line frequency/refresh rate
Resolution [X x Y}

Display
Display modes

Frequency markers

additional error <1 kHz per degree
deviation from 23°C

30 Hz to 3 kHz, weighling to

<5 kHz (without ZWOB-B4)

<3 kHz for f 1.6 GHz (w/o0 ZWOB-B4)
<600 Hz for f <400 MHz and
spon <5 MHz®

<150 Hz for f <100 MHz and
span <5 MHz®

=30 dB

>60 dB for f 300 MHz

>55 dB for f 30 MHz

>30 dB for f <30 MHz

>50 dB (>500 kHz from carrier)

+2 1o +16 dBm

+2 1o +10 dBm

-104 to +16 dBm

~110 10 +10 dBm

1 dB

<1.0 dB for f = 100 MHz
(<0.5 dB for lgmp, = 23 £5°C)
<+1 dB, referred to 100 MHz
(<£3 dB for f <0.5 MHz)

N female, 50 Q
=15 dB (VSWR <1.4)

up to 20.1 d B (calibrafed)
transmission, reflection (VSWR), group
deloy (oplional), power, voltage
Aand B

see measuring heads

upto 5 V/ms

9" screen
29.4 kHz +2%/50 Hz 2%
1024 x 512 pixels

for absolule or relative measurement
either linear or logarithmic display of
2 traces can be selected; 2 tolerance
curves per channel can be disployed
additionally

7, userselectable: 1 delta marker and
6 RF markers or 3 RF and 3 IF mark-
ers in IF marker mode

Evaluation
Amplilude display

Frequency display
Horizontal lines

Markers

Auxiliary functions
Auto functions

Calibralion memory

Reference memory
Averaging (AVG)
Slep widlﬁ

Compensation of spurious signals
(error <1 dB with fest level 50 mV)
with ZZ-1 or ZZ.5
with ZZ-2, ZZ.3 or Z7-4

max. resolution 0.001 dB, display
range from +100.00 to ~100.00 dB
max. resolution 10 Hz

1 line or 1 delta line per test trace for
direct bandwidth measurement

up to & markers + 1 della marker per
test frace

automalic positioning of marker lo
minimum or maximum, marker or line
amplitude used os reference value
maximum lo center frequency; maxi-
mum, minimum or marker used as rek
erence value

2 calibration traces of 501 points
each; in case of frequency change
within the cclibru!ag range, sample
points are inferpolated

one per frace for max. 501 points
digitally over 2 to 256 sweeps
continuously adjustable for frequency
and amplitude

50 mV
5mVy

Sweep fimes (without using marker, line, limil)

Forward sweep (FAST MODE ON)

Test points | Level, Iransmission and reflec- | Group-delay measurement?|
lion measurement (split frequency 9.9 kHz)

51 0.03s 0.09s

101 0.06s 0.17 s

201 0.12s 0.33s

501 0.30s 0.85s

If the sweep lime is preset {in FAST MODE OFF only), the maximum number
of lest points is set automalically. It is however possible fo select a smaller
number. In FAST MODE ON, the number of lest poinls is always preselected.

Return sweep (51 lest Foin?s]
Level, transmission, retl

ection measurement | Group-delay measurement

FAST MODE ON:,0.02 s
FAST MODE OFF !: 0.03 s

0.05s
0.10s

*I With builtin opfional Harmonics Filler ZWOB-B4, the specified fimes refer
lo sweeping within one filter band (see dota below). The return sweep lime
is increased by approx. 6 ms per additional filter band.

Filter bands

0.1 to 22.5 MHz
>22.5 to 40 MHz
>40 to 69 MHz
=69 1o 120 MHz
>120 o 205 MHz

Inputs and outputs
Front panel connectors
Generator oulput
Demodulator outputs
FET probe/Switch Unit ZZ-52
Rear panel conneclors
Cenlronics interface
IEC-bus interface (IEEE 488)
Bus functions

USER PORT
External Hloppy disk

Video oulput
Colour monitor

Frequency counfer input

Frequency range
Resolution
in selected range <100 MHz
>20 MHz
Frequency error
Inpul level range
in selected range <100 MHz
>20 MHz

>205 to 336 MHz
>336 to 566 MHz
>566 to 951 MHz
>951 to 1605 MHz
>1605 to 3000 MHz

N female
two, 12-contact female
12-contact female

36-contact female

24-contact female

SH1, AH1, T6, L4, SR1, RL1, PP1,
DC1, DTI, C1 10 C3, E2
D-connector, 25-contacl, 8 program-
mable oulpuls (TTL), 1 input
37-contact female

BNC, 75 Q

9-contact female for mullisync moni-
tors (PGC analog assignment)

BNC female, input for IF marker gen-

eralion

standard ZWOB-B8

0.1 1o 400 MHz [0.1 1o 1200 MHz
100 Hz 100 Hz

400 Hz 1 kHz

see generalor seclion

co.<l mVio 1V
co.<12mVio 1V

ca.<l mVio 1V
ca.<SmVio 1V
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Input VSWR
for f <1000 MHz
for f <500 MHz

Measuring heads

Demodulator ZZ-1
Frequency range

Frequency respanse

0.5 1o 3000 MHz

Dynamic range

Maximum measurement level
Noise level

Impedance

VSWR

Measurement error
{at 100 MHz and 23 +2°C)
+13 1o -27 dBm
27 1o -47 dBm
Temperalure effect
Max. input vollage (rms)
Conneclor

Active Demodulator ZZ-2
(not suitable for group-delay
measurements)
Frequency range
Impedance
Dynamic range 50 Q/75 Q
Mox. measurement level
Noise level 50 /75 Q
VSWR
Measuremenl error
{at 100 MHz and 23 +2°C)
+13 10 -47 dBm
~47 to -67 dBm
Temperalure effect
Frequency response
(ref. to 100 MHz)
Max. input vollage (rms)
Connector

Active Demodulator ZZ-3
Frequency range
Impedance
Dynamic range 50 Q/75 Q
Max. measurement level
Noise level 50 /75 Q
VSWR
Measurement error
(at 100 MHz and 23 +2°C)
=10 1o -47 dBm
-47 to 67 dBm
Temperature effect
Frequency response
(ref. to 100 MHz)
Max. input voltage (rms)
Conneclor

f:h:ﬁve Demodulator ZZ-4
requency range
Impedance
mami: range

x. measurement level
Noise level
VSWR

Measurement error (at 100 MHz,
)

23 +2°C

+5 to —44 dBm

-44 to -64 dBm
Temperalure error
Frequency response [ref. lo
100 MHz)
Max. input vollage (DC)
Max. RF inpul power

Insertion Unit ZZ-5
Frequency range
Frequency response 0.5 to
3000 MHz

Dynamic range

Max. measurement level

_..,
N

0.1 o 3000 MHz

<+0.5 dB (referred to 100 MHz)
>76 dB

+13 dBm

<63 dBm

50Q/75Q

<1.1/<1.15 (<2700 MHz)
<1.2 [f 2700 MHz)

<+0.2 dB

<+0.5 dB

<+0.2 dB addilionally
5V (AC + DC)

N male

510 1300 MHz
50Q/75Q
=96/294 dB
+13 dBm
<-83/<-81 dBm
<1.3

<+0.5 dB
<t dB
<+0.5 dB addilionally

<2dB
2.5V (AC + DC)
N male

510 1300 MHz
50Q/75
>76/274 dB

—7 dBm
<-83/<-81 dBm
<1.3

<+0.5 dB
<t1dB
<+0.5 dB additionally

<2dB
2.5V (AC + DC)
N male

1 to 3000 MHz
500Q/75Q

85 dB

+5 dBm

<-80 dBm
<1.15

<+0.5 dB
<t1dB
+0.5 dB additionally

<1.5dB
3oV
0.3 W (1 Wover 1 3]

0.1 to 3000 MHz

<+1 dB (referred to 100 MHz)
269 dB
+13 dBm

Noise level
Impedance
VSWR
<1000 MHz
<2000 MHz
<2500 MHz
>2500 MHz
Measurement error
(ot 100 MHz and 23 +2°C)
+13 10 -27 dBm
~27 fo -40 dBm
Temperalure effect
Inserfion loss
<1000 MHz
Max. input vollage (rms)
Connector

AF Measuring Head ZZ-6

for high-impedance measurements
in conjunction with Demodulator

Probe SWOB3-Z
Dynamic range
Max. test vollage
Input impedance
Moax. input voltage
Conneclor

<-56 dBm
50Q/75Q

<1.2
<1.3
<1.4
<16

<+0.2 dB
<+0.5 dB

<+0.2 dB additionally

<2 dB
<1 dB

5V (AC + DC)
N male and N female

60 dB |

typ.)
+1V [infernally switchable to -1 V)

100 ka
+10VDC

BNC female

Data stored in EPROM are either declector data for SWOB3-Z

or for linear mode
for group-delay measurement

[not suitable for use with SWOB3-Z)

Input impedance
Aﬁlolhar dala

General data

Power supply

Dimensions (W x H x D); weight

Ordering information

Network Analyzer Polyskop

Options

3-GHz Frequency Extension
3'/," Floppy Disk Drive
Computer Funclion
Harmonics Filler

Group Delay Measurement
Step Attenualor

Frequency Counter up lo 1.2 GHz

10 kQ
as above

100/120/220/240V £10%
47 to 63 Hz, max. 200 VA
450 mm x 221 mm x 620 mm; 30 kg

ZWOB

ZWOBB1
ZWOB-B2
ZWOB-Z3
ZWOB-B4
ZWOB-BS5
ZWOB-B7
ZWOB-B8

0857.0107.02

0857.0207.02
0856.8504.02
0857.1255.02
0857.1455.02
0856.9000.02
0857.1003.02
0857.1555.02

Measuring heads [model 50/52 = 50 Q, model 72/75 = 75 Q)

Demodulator 0.1 to 3000 MHz

771

Active Demodulator 5 1o 1300 MHz 77-2
Active Demodulator 5 to 1300 MHz ZZ-3

Aclive Demodulator 5 to 3000 MHz ZZ-4

Insertion Unit 0.1 to 3000 MHz

AF Measuring Head

75

with correction data for SWOB3-Z ZZ.6

with linear correclion dala

for group-delay measurement

176
7.6

'l With ZWOB B4, FAST MODE OFF.
2) Sweep within 0.1 o 20 MHz, 20 to 1595 MHz or >1595 MHz.
3) With optional Harmonics Filler ZWOB-BA.
4) Average values from level and group-delay measurement.

1010.0000.52
1010.0000.72
1010.0500.52
1010.0500.72
1038.5506.52
1038.5506.72
1068.9500.50
1068.9500.75
1010.1006.52
1010.1006.72

1010.1506.02
1010.1506.03
1010.1506.05
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Signal Generator SME can handle all modulation modes required for digital mobile radio
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Contents of Chapter 5

7

Designation Frequency range Field of application, special features Type Page
RF Signal 9 kHz to 1040 MHz | Analog receiver measurements; economy-class | SMYO1 78
Generators instrument: high signal quality, versatile modula-
tion and signal generation modes
9 kHz to 2080 MHz | Same as SMYO1, butenhanced frequency range | SMY02 78
5kHzto 1.5 (3) GHz | See catalog 93/94; new digital modulation SMEOQ2, SMEO3 | 88
standards infegrated
5kHzto 1.5 GHz Analog receiver measurements, EMS applica- | SMT02 80
tions; extremely high signal quality, versatile
modulation and signal generation modes, cus-
tomized configuration
5 kHz to 3 GHz Same as SMT02, butenhanced frequency range | SMT03 80
Supplementary data for VOR/ILS SME, SMT 89
Microwave Signal | 0.01/2 1020 GHz | High spectral purity, excellent pulse characteris- | SMP02 84
Generators tics for radar applications, extensions for specific
or universal use - EMC measurements, material
testing, R&D
0.01/21t020GHz | Same as SMP02, but output level of 22 dBm SMP22 84
0.01/21t027 GHz | Same as SMP02, butenhanced frequency range | SMPO3 84
0.01/210 40 GHz | Same as SMPO2, butenhanced frequency range | SMP0O4 84
Software Software for COFDM with Arbitrary Waveform | DABK] 90

Generator ADS (catalog 93/94, page 240)
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Signal Generator SMY

SMYO1: 9 kHz to 1040 MHz
SMY02: 9 kHz to 2080 MHz
Ideal for receiver testing and

component measurements

Uses

The Signal Generator SMY from Rohde
& Schwarz is a cost-effective instrument
for testing AM, FM and @M receivers
and for component measurements. De-
signed exclusively for the main applica-
lions of signal generators by cutting out
the unnecessaries, SMY features an out-
standing  price/performance  ratio.
Thanks o its comprehensive basic fea-
fures and excellent signal characteris-
tics, it is an economical solution for uni-
versal use in lab, production and serv-
icing environments.

Main features

* Frequency resolution 1 Hz

¢ Level range ~140 to +13 dBm,
overrange up to 19 dBm

¢ level accuracy better than 1 dB

® SSB phase noise <~114 dB at
1 GHz, Af = 20 kHz

o AM, FM, M and pulse modulation

* Modulation generator 1 Hz to
500 kHz

Specifications
Frequency
Range
Underranging
Resolution 1 Hz
Selting fime [to within
<1 x 107 for F 565 MHz or
<70 Hz for f <65 MHz) <60 ms

9 kHz lo 1.04 GHz [SMYO1)
9 kHz to 2.08 GHz (SMY02)
down to 5 kHz [without specification)
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Nonvolatile memory for 50 com-
plete front-panel setups
Remote-control interface IEC 625/
IEEE 488

RF overload protection 30 W
(SMYO1) or 50 W (SMY02)

Low RF leakage (<0.1 nV)
Calibration at 3-year intervals

Characteristics

Cost-saving synthesis concept
Single-loop synthesis is a concept that
makes for simple and cost-effective cir-
cuit design and does not entail giving
up high frequency resolution and short
sefting time. The fractional-N fechnique
uses a fractional frequency division ro-
tio, ie a frequency resolution of 1 Hz is
obtained in spite of the high reference
frequency. High reliability and light
weight thanks to VLS| components are
further advantages of this technique.

Uncomplicated operation

The panel controls are ergonomically
arranged. The patented, magnefically

Reference frequency

Aging (after 30 days of operation]
Temperalure effect (0 to 55°C)

Warmup lime
Frequency

Source impedance

Input for external reference
Permissible frequency inaccuracy

Inpul level
Inpul impedance

T —

Level (EMF, sinewave)

&2 8507 N F

NI

®
o )
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locking spinwheel is easy to turn, nev-
ertheless each setting step is felt exactly
by the user. Fast tuning and program-
ming of the step width are also possi-
ble. Frequently used settings can be
stored and recalled any fime. The mem-
ory saves up fo 50 complete front-panel
setups.

Reliability of operation, ease of
maintenance

The built-in selftest facility monitors con-
tinuously the signal generator status. If
there are any malfunctions, these are
immediately detected and indicated.
The user thus has an effective protection
against invalid measurements, should
the generator ever fail. The SMY re-
quires particularly litlle maintenance:
Aging and drift are compensated for by
control loops. Due fo the few reference
components, which are designed for
maximum stability, calibration is re-
quired at intervals of 3 years only.

standard
1 x 10°¢/year
2x10°

opfion SMY-B1
<1 x 10°%/day
<5x 108

10 min

Oultput for internal reference

10 MHz

} V(ms

50Q

5 or 10 MHz
5x10¢
0.2 10 2 Vs
200 Q



Signal Generation

79

Spectral purity
Spurious
Harmonics
Subharmonics
Nonharmonics at >5 kHz
from carrier
Broadband noise with CW, carrier
offset >1 MHz, 1 Hz bandwidth,
f=1to 65 MHz
SSB phase noise at 20 kHz
from carrier, | Hz bandwidih, CW
f <65 MHz
100 MHz
500 MHz
1 GHz
Residual FM, rms, <1% of
maximum deviation, f=1 GHz
0.3 to 3 kHz [CCITT)
Residual AM, rms {0.03 to 20 kHz)

Level

Range

Overranging

Resolution

Total error for levels >-127 dBm
Level flatness al O dBm

Oulpul impedonce

VSWR

Selfing fime (IEC/IEEE bus)

Non-interrupting level selting

Overload proctection

Max. permissible RF power
Max. permissible DC vollage
Max. pulse loading capacity
[pulse width <10 ps)

Simultaneous modulation

Amplitude modulation
Modulation deplh
Resolulion
Seffing error at 1 kHz [m <80%)
AM distortion at 1 kHz

m=30%

m=80%
Modulation frequency response
flatness (m=60%)

30 Hz (DC) to 10 kHz

10 Hz (DC) to 50 kHz
Incidental M with AM (30%),
AF=1kHz

Modulation lmul (AM EXT)

npui i nce
vortaga
ected modulalton depth

Frequency modulation
Max. deviation for carrier frequency

<65 MHz

65 o 130 MHz

130 to 260 MHz

260 to 520 MHz

520 to 1040 MHz

1040 to 2080 MHz
Resolulion
Sefling error at AF=1 kHz
FM distortion at AF=1 kHz

and 3% of maximum deviation
Modulation frequency response
flatness

10 Hz (DC) to 2 MHz
Incidental AM at AF=1 kHz,

f>1 MHz, 40 kHz deviation
Stereo modulalion at 40 kHz
devialion, AF=1 kHz

Stereo separation

<~30 dBc for levels <10 dBm
none (f >1,04 GHz: <-40 dBc)

<70 dBc (f >1.04 GHz: <-64 dBc)
<-135 dBc (f >65 MHz: <~140 dBc)

<-114 dBec
<-132 dBe
<-120 dBe
<-114 dBe

<10 Hz (0.03 to 20 kHz: <20 Hz)
<0.02%

~140 10 +13 dBm

up o 19 dBm (without specification)
0.1 dB

<£1 dB (F>1.04 GHz: <+1.5 dB)

<1 dB, typ. <0.3 dB

500

<1.5 (f >1.04 GHz: <1.8)

<25 ms (<10 ms with electronic level
selling)

010-20dB

prolecls the instrument agains! exler-
lly opplied (502 source) RF power
DC vollage

30 W {SMYOZ 50W)

sV

1 mWs or 150V

any combinalion of AM, FM (gM)
and pulse modulation

int., ext, AC/DC

010 100%

0.1%

<4% of reading +1%

<1%
<2%

<0.4 dB
<3 dB

<0.2 rad
<0.4 rad at f >1.04 GHz (SMY02)

100 ke; 600 2 jumper-selected

l V,, (for inaccuracy >3%: high/low
l?:ollonj

int., ext. AC/DC

10 MHz
1.25 MHz
2.5 MHz
5 MHz
10 MHz
20 MHz
<1%, min. 10 Hz
<3% of reading + 20 Hz

<0.3%, typ. 0.1%

<3 dB, typ. 1 dB
<0.1%

>50dB

S/N ratio
unweighted
weighted
Harmonic distortion
Carrier frequency offset
with FM.DC
Modulation input
Input impedance
Input voltage for selected
daviohon

Phase modulation
Max. deviation for carrier frequency
<65 MHz
65 lo 130 MHz
130 to 260 MHz
260 to 520 MHz
520 to 1040 MHz
1040 to 2080 MHz
Resolution
Selling error ot AF=1 kHz
FM distortion of AF=1 kHz and
half the maximum deviation
Modulation frequency response
flainess
20 Hz 10 20 kHz
Modulation input
Inpul impedance
Input voruge for selected
deviation

Pulse modulation
On/off ratio
Rise/fall fime {10/90%)
Pulse delay
Modulation input

Input impedance

Internal modulation generator

Frequency range/resolution
Display

Frequency error

Frequency response flatness
up to 50 kHz

Harmonic distortion

{20 Hz 1o 100 kHz)

Oulput vollage

Frequency selting lime

Memory

Remote control
System

Conneclor
|IEC/IEEE-bus address
Interface functions

General data

Power supply

Dimensions (W x H x D)
SMYO1
SMY02

Weight

Ordering information

Signal Generator

Options, exiras

Option Reference Oscillator OCXO
Rear-panel Conneclors for RF

and AF

Service Kil

Service Manual SMY

76 dB
>70 dB
typ. 0.1%

<1 Hz + 0.1% of deviation
FM/ipM EXT
100 key; 600 Q jumper-selected

1V [for inaccuracy >3%: high/low
indication for AF=10 Hz lo 100 kHz)

int., exl. AC

200 rad

25 rad

50 rad

100 rad

200 rad

400 rad

<1%, min. 0.01 rad

<5% of reading + 0.02 rad

<0.5% [typ. 0.2%)

<3 dB (iyp. 1 dB)
FM/ M EXT
100 k; 600 © jumper-selected

1 V,, (for inaccuracy >3%: high/low
indication)

ext.

>80 dB

fyp. 4 ps

typ. 2.5 s

'{'I('Jl./i"HC logic signal, polarity selectable
Q :

1 Hz to 500 kHz/0.1 Hz
3 digits, floating point
<5x 1073

<0.2 dB {up to 100 kHz: <0.3 dB)

<0.1%

1V, £1% (Ryy <10 ©, Ry 5200 0)
<18 ms fahler receiving lost IEC/IEEE-

bus character)

nonvolatile, for 50 front-panel setups

IEC 625 (IEEE 488)

Amphenol, 24-contact

010 30

SH1, AH1, T6, L4, SR1, RL1, PPO,
DC1, DTO, CO

100 V/230V (AC) =10 to +15%,
120 V/220V (AC) -12.5 to +10%,
47 1o 440 Hz, max. 120 VA

435 mm x 147 mm x 350 mm
435 mm x 147 mm x 460 mm
11 kg [SMYO1), 12 kg (SMY02)

SMYO1 1062.5502.11
SMY02 1062.5502.12
SMYB1 1062.7505.02
SMYB10 1062.8001.02
SMY-Z2 1062.7805.02

1062.5583.24
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Signal Generator SMT

5kHz to 1.5/3 GHz
For receiver and EMS

measurements

eenly

Uses

Signal Generator SMT covers the com-
plete range of conventional analog re-
ceiver measurements up to 3 GHz. It
provides an exceptionally high signal
quality for a generator in this price cat-
egory, as well as outstanding level ac-
curacy, a wide variety of modulation
and signal generation modes, custom-
ized configuration, and great ease of
operation. Features such as program-
mable RF, LF and level sweeps as well
as the correction of external frequency
response make the SMT an ideal source
for EMS measurements.

The two models SMT02 (5 kHz to
1.5 GHz) and SMTO3 (5 kHz to
3 GHz) only differ in the frequency
range, all other features being identi-
cal.

Main features

° AM, FM, oM, pulse modulation
¢ Broadband FM and oM
o Options for signal generation:
— pulse generator
— LF generator
— multifunction generator, eg for
stereo and VOR/ILS signals
® |nnovative operating concept
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Signal characteristics

Spectral purity

For high-accuracy measurements on
AM, FM and SSB receivers, the signal
source must be superior fo the DUT. The
low residual FM and SSB phase noise
make the SMT suitable for in-channel
and blocking measurements even on
high-end receivers.

Frequency

With a specified lower frequency limit
of 5 kHz (underrange down to 1 kHz),
the SMT fully covers the frequency
range for EMS measurements stipulat-
ed by IEC 801.

Sweep

The digital, step-by-step sweep function
with preselectable start and stop fre-
quency, span, step width and step time
enables easy invesligation of wide fre-
quency ranges. The sweep function can
also be used for the RF level and AF fre-
quency.

Level, level correction

The small level error of <1 dB through-
out the frequency range allows high-
precision sensitivity measurements. To
compensate for the frequency response
of cables, amplifiers, TEM cells (EMS

)]
0
l'_‘

measurements) etc, level correction val-
ves can be entered for up fo 100 user-
defined frequency points. Correction

values for frequencies between these
reference points are found by interpo-
lation. The corrections are valid in all
operating modes, including sweeps.

Minimum RF leakage

Measurements on highly sensitive re-
ceivers such as pagers not only require
high signal quality but also extremely
high RF shielding of the signal source.
Elaborate shielding measures make for
extremely low RF leakage of the SMT.

Modulation characteristics

A large variety of modulation modes,
user-selectable combination of various
types of modulation and a multitude of
modulation sources make the SMT a
highly flexible instrument for use in de-
velopment, production and repair of ra-
dio equipment.

AM (DC to 100 kHz)

Outstanding AM features of the SMT
are its extremely low distortion and flat
frequency and phase response — char-
acteristics that play a particularly im-
portant role in measurements on YOR/
ILS receivers, for example.



Broadband FM (DC to 8 MHz)

In the FM DC mode, high carrier fre-
quency accuracy is ensured through
the use of a special control circuit.
There is virtually no drift. The SMT can
thus generate high-precision FSK sig-
nals as required for festing radiopag-
ers. The use of an external Gaussian fil-
fer permits GFSK signals to be generat-
ed in line with the DECT standard.

Broadband ¢M (DC to 2 MHz)

This wide span opens up fields of appli-
cation for which most signal generators
do not qudlify, for instance tests on
phase-sensitive circuits or the genera-
tion of PSK modulation with freely se-
lectable phase deviation up to 10 rad.

Pulse modulation (option SM-B3/B8)

Its high-quality pulse modulation, fea-
turing an on/off ratio better than 80 dB
and a rise/fall time shorter than 10 ns,
make the SMT an ideal choice for radar
applications. The optional pulse gener-
ator allows pulsed signals to be pro-
duced independent of an external

source.
Operation

Alarge LCD display and a well thought-
out menu concept make operation ex-
tremely easy. All parameters selectable
for a specific function are arranged in
hierarchical order in a single display.
Help texis for the individual functions
mean that it is usually unnecessary to
consult a manual.

For frequently recurring measurement
routines, the memory sequence func-
tion is provided which until now was
only possible with processor control.
Up to 50 instrument seftings can be
stored in a nonvolatile memory. After
programming the sequence of meas-
urements and the step time in a list, the
automatic test run can be started.

Signal Generation

Options

AM, FM, oM and pulse modulation can
be used with various internal and exter-
nal modulation sources. The SMT can
be tailored to suit specific applications
by means of optional modules. These
can also be retrofitted quickly and eas-
ily at a later date.

LF Generator SM-B2

This generator can be fitled in addition
to the fixed-frequency LF generator pro-
vided as standard. Itis a synthesizer up
to 500 kHz and supplies in addition to
sinewave, squarewave and triangular
signals also a noise signal.

If two LF generators are fitted in a unit,
multitone signals can be generated in-
ternally. The LF generator modulation
source also allows call tone sequences
in line with all relevant standards and
freely definable tone sequences to be
generated.

Multifunction Generator SM-B6

This generator produces the same sig-
nals as the optional LF generator and,
in addition, stereo mulliplex and VOR/
ILS modulation signals. The multifunc-
tion generator option makes the SMT

81

suitable even for highly demanding
measurements on FM stereo and navi-

gation receivers.

Pulse Generator SM-B4

The pulse generator provides single
and double pulses as required for radar
receiver testing. The pulse repefition pe-
riod, pulse width and pulse delay can
be set with high accuracy and resolu-
tion (Pulse Modulator SM-B3 /B8 being
required).

Self-diagnostics

The signal generator is continuously
monitored with the aid of the built-in test
equipment. The SMT indicates malfunc-
tions and deviations from nominal val-
ves by means of a message on the dis-

play.
Calibration

Calibration of the unit is required every
three years af the earliest to ensure fre-
quency and level accuracy to specifica-
tions. Calibration values are loaded
via the RS-232-C or IEC/IEEE-bus inter-
face. The unit neither needs fo be
opened, nor need any mechanical ad-
justments be made.

RF Synthesizer }_’ FM/pM AM Pulse i
5kHz 10 1.5/3 GHz modulotor B modulator B madulator oulpul
F: N F 3 Fy T y F W' signal
TRIGGER . LF or LF generator
Trlgqer multifunction stondard or Butsh
unil generalor optional LF gen. generalor
—
A A 4 Y VY
- o~ ] U o
gl 1% 3| £| &
] ] & in =

Block diagram of SMT (options shown in blue)
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Signal Generators SMT02, SMT 03

Specifications

Frequency
Range

Underrange

without guarantee of specs
Resolution
Selting time [after IEC/IEEE-bus
delimiter
Phase offsel

Reference frequency

Aging [after 30 days of operation)
Temperalure effect (0 to 55°C)
Warmup lime

Output for internal reference
Level (EMF, sinewave)

Input for external reference
Permissible frequency error
Input level

Elecironic tuning (TUNE)
Input vollage range

Speciral purity
Spurious signals
Harmonics
Subharmonics
f<1.5 GHz
f>1.5 GHz
Nonharmonics at >10 kHz
from carrier
f<1.5GHz
f>1.5 GHz
Broadband noise for CW,
at =2 MHz from carrier,

1-Hz bandwidth

5 kHz to 1.5 GHz [SMT02)
5 kHz to 3 GHz [SMT03)

down to 1 kHz

0.1 Hz

<20 ms

adjustable in steps of 1°
Standard | Option SMB1
1 x10%/year | <1 x 10‘9/doy
2x10% <5x10%

- 10 min

10 MHz

1 Vs into 50

1 to 16 MHz in 1-MHz steps
3x10¢

0.1 1o 2V, into 200 Q
1x107/V

Oto 10V into 10 k&2

<-30 dBe

none

<40 dBc

<80 dBc
<74 dBc

<—140 dBc (typ. <—145 dBc)

VSWR

Sefting fime (IEC/IEEE bus)

Neon-interrupling level seffing

<1.5 for levels <0 dBm

<2 for levels >0 dBm

<25 ms [<10 ms with electronic
level setting)

0o 20 dB

9. 5dB

BdB—

BHz 1GH=z

Level frequency response at 0 dBm

Overvoltage protection

Max. RF power/DC vollage

Simultaneous modulation

Amplitude modulation
Modulation depth
Resolution
Sefling error at 1 kHz (m <80%)
AM distortion at 1 kHz
m=30%
m=80%
Modulation frequency range
Modulation frequency response
[m=60%]; 20 Hz (DC) to 50 kHz
Incidental @M with 30% AM,
AF=1 kHz
EXT 1 modulation input

SSB phase noise see diagrom; delails see data sheet Input voltage for selected
modulation depth
6@ dbe -
. E ” Aulation
-7@ dBe : i U

80 ape [ !, I'q, "'i, i,

-9@ dbe

=11@ dBo

-128 dBe

-138 dBec

=148 dbec

-158 dBg - . <

-168 dbec

df#Hz 1iee ik 2k

Sk 18k

182k i 1en

Typical SSB phase noise at 1 GHz [CW)

Residual FM, rms (f=1 GHz|
0.3 10 3 kHz (CCITT)
0.03 to 20 kHz
Residual AM, rms (0.03 to 20 kHz)

Level

Overrange

Resolution

Total error for levels >-127 dBm
f<1.5 GHz
f>1.5 GHz

Level frequency response at O dBm

<8 Hz
<20 Hz, details see dala sheet
<0.02%

~144 1o +13 dBm
up o 16 dBm (without guarantee)
0.1dB

<t1 dB
<t1.5dB
<1 dB, iyp. <0.3 dB

Max. deviation

Resolution
Selting error at AF=1 kHz (FMAC)
FM distortion at AF=1 kHz
and 50% of max. deviation
Modulation frequency response
FM1/2: 20 Hz |DC) to 100 kHz
FMZ2: 20 Hz (DC) to 8 MHz
Incidental AM at AF=1 kHz,
f=1 MHz, 40 kHz deviation
Stereo modulation at
40 kHz deviation, AF=1 kHz,
Stereo separation
Unweighted S/N ratio
Weighted S/N ratio
Distortion
Carrier frequency offset (FM DC)
EXT 1, EXT 2 modulation inpuls
Input voltage for selected
deviation

Phase modulation

36H=z

profecls the unil from externally o
plied RF power {50-2 source) an
DC vollages
50W/35V

any combination of AM, FM (M)
and pulse modulation

internal, external AC/DC
0o 100%

0.1%

<(4% of reading +1%]

<1%
<2%
DC 1o 100 kHz

<1 dB, typ. 0.3 dB

<0.1 rad
R, >100 ko

1V, (high/low indication for inaccu-
racy >3%)

internal, external AC/DC, two tone
with two separale channels FM 1 and
FM 2

depending on carrier frequency:

5 MHz (at f. <130 MHz) o 20 MHz
(at f. 3 GHz), details see data sheet
<1%, min. 10 Hz

<[3% of reading + 20 Hz)

<0.2%, typ. 0.1%

<0.5 dB
<3dB

<0.1%

>50 dB

>76 dB

>70 dB

<0.2%

<0.1% of deviation
R, =100 kQ

{higi/ low indication for inaccuracy
>3%) for AF = 10 Hz to 100 kHz

internal, external AC/DC, two lone
with two separate channels broad-
band ¢M or narrowband M (broad-
band oM enly possible with pM2)
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Max. deviaion (deails see data sheel)
@M range 1: DC to 100 kHz
@M range 2: DC to 2 MHz
Resolution
Selfing error at AF=1 kHz
Distortion at AF=1 kHz [max. dev.)

Modulation frequency response, pM2

20 Hz (DC) to 1 MHz
EXT 1, EXT 2 modulolion inpuls
Input voltage for selected devialion

Pulse modulation
Operaling modes

Frequency range
Max. output level

On/off ratio

Rise/fall time (10/90%)
Pulse repetition rate
Pulse delay

Video feedihrough
PULSE modulation inpul

Internal modulation generator
Level (EMF) at LF socket

LF generator
Sinewave, noise
Triangular, squarewave
Resolution/frequency error
Frequency response [sinewave)
up to 100 kHz
up to 500 kHz
Distortion (20 Hz 1o 100 kHz)
Level (EMF) at LF socket
Resolution/setting error at 1 kHz
Frequency selling lime

Multifunction generator

Sinewave, noise
Triangular, sawlooth, squarewave
Resolution/frequency error
Frequency response (sinewave)
up to 100 kHz
up to | MHz
Distortion (20 Hz lo 100 kHz)
Level [EMF) al LF socket
Resolution/selling error at 1 kHz
Frequency sefting lime

Stereo multiplex signal
Stereo operating modes

Frequency range of L, R signal

Preemphasis

Pilotone frequency

Pilottone phase/resolution

Stereo separalion

Distortion

Carrier suppression (38 kHz}[

Seftings for ARl (German fraffic

information broadcas! service)
Area identification
Announcement identification

Additional signals (RDS, RDS + ARI)

VOR modulation signal
Seltings

Phase/phase resolution

Bearing error (RF oulput,
108 fo 118 MHz)

FM error (deviation 480 Hz)

ILS modulation signal
Seflings

depending on carrier frequency
12.5 to 200 rad

0.625 10 10 rad

<1%, min. 0.001 rad

<(3% of reading + 0.01 rad)
<0.5%, typ. 0.1%

<1 dB

Ri, =100 k2

1'V,, (high/low indication for
inaccuracy >3 %]

with option SM-B3 or SM-B8
external; internal with Pulse Genera-
tor Option SM-B4

50 MHz 1o 1.5 GHz (SM-B3)
50 MHz fo 3 GHz (SM.88)

10 dBm (50 MHz to 1.5 GHz)
9 dBm (1.5 to 3 GHz)

>80 dB

<10 ns

Oto 10 MHz

typ. 50 ns

<-30 dBc

TTL (HCT) into 50 Q or 10 k@2

0.4/1/3/15 kHz +3%
1V, £1% (Rou=10 &, Ry 5200 ©)

oplion SM-B2

0.1 Hz 1o 500 kHz

0.1 Hz to 50 kHz

0.1 Hz/<1 x 104

<0.3 dB

<0.5 dB

<0.1% (level 0.5 V)

1 mV, 1o 4V, [Roy=10 € R 5200 Q)
1 mV/1% +Fmv

<10 ms (after last character from IEC/
IEEE bus)

oplion SM-B&: sinewave, Iriangular,
sowloolh, squarewave, noise, slerec
MPX and VOR/ILS modulation signals
0.1 Hz o 1 MHz

0.1 Hz to 50 kHz

0.1 Hz/same as reference frequency

<0.3 dB

<0.5 dB

<0.1% (level 0.5 V)

1 mV,todV, R.,=10Q R >200 Q)
1 m\’n/l %+l mv

<10 ms (after last character from IEC/
IEEE bus)

with multifunction generator

R, L, R=L, R=-L, ARl [pilot tone or MPX
signal can be connecled 1o LF sockel)
0.1 Hzto 15 kHz

50 s, 75 us

19 kHz 1 Hz

0 1o 360°/0.1°

>60 dB

<0.1% L, R = 1 kHz)

>65 dB

A B, CDEF
on/olf
via EXT 1 input

30 Hz VAR, REF)/ 9.96-kHz FM car-
rier, FM deviation, COM/ID tone
0to 360°/0.01°

<0.05°
<] Hz

90-Hz, 150-Hz tone, COM/ID tone,
marker beacon

DDM setting range/resolution
DDM error (RF outpul)
Localizer (108 to 112 MHz)
Glideslope (329 1o 335 MHz)

Pulse generator
Operating modes

Active Irigger edge
Pulse repetition period
Resolution
Error
Pulse width
Resolution
Error
Pulse delay
Resolution
Error
Double pulse
Resolution
Error
Trigger deloy
PULSE modulation input
Sync output
Video oulpul

Sweep
RF sweep, LF sweep
Operaling modes

Sweep range and
step width lin/log
Level sweep

Operaling modes

Sweep range, slep width
Step time/resolulion
Markers
MARKER output signal
X outpul
BLANK oulput signal

Memory for instrument seftings
Memory sequence modes

Step time/resolution

Remote control
Instruction set

General data
Power supply

Dimensions (W x H.x D); weight
Ordering information
Signal Generator

Options

Reference Oscillator OCXO
LF Generator
Pulse Modulator  for SMT02
for SMTO3
Pulse Generator [only with
Option SM-B3 or SM-B8)
Multifunclion Generator

Rear connectors for RF and AF

Extras
Service Kit
Service Manual

0 o +0.8/0.0001

<0.0004 + 2% of DDM reading
<0.0008 + 2% of DDM reading

oplion SM-B4

single pulse, deloyed pulse, double
pulse

posilive or negative

100 nsto 85 s

Sdigit, min. 20 ns

s5ame as reference frequency
20nsto1s

4-digit, min. 20 ns

5% of reading 5 ns

40nsto 15

4.digit, min. 20 ns

5% of reading =10 to +20 ns
60nsto 13

4-digit, min. 20 ns

5% of reading =10 fo +20 ns

typ. 50 ns

TTL (HCT) into 50 Q or 10 kQ

TTL levels (HCT), 40 ns pulse width
TTL levels [HCT)

digital, in discrete steps

LF sweep with option SMB2 or -Bé
aulomatic, single-shol, manual or ex-
ternally triggered, linear or logarithmic

freely selectable/0.01 1o 100%

aulomatic, single-shot, manual or ex-
ternally Iriggered, logarithmic

0.1 1020 dB

10msto1s/0.1 ms

3, freely selectable

TTL levels (HCT), seleciable polarity
Ot 10V

TTL levels [HCT), selectable polarity

50

aulomatic, single-shol, manual or ex-
ternally triggered

50 ms to 60 s/1 ms

IEC 625 (IEEE 488)
SCPI 1993.0

9010132V /18010 265V, 47 lo
440 Hz, autosetting to AC vollage,
max, 300 VA

435 mmx 192 mm x 350 mm; 20 kg

SMT02 1039.2000.02
SMTO3 1039.2000.03
SMEBI 1036.7599.02
SM-B2 1036.7947.02
SM-B3 1036.6340.02
SM-B8 1036.6805.02
SM-B4 1036.9310.02
SM-B6 1036.7760.02
SMTB19 1039.4003.02
SM-Z2 1039.3520.02
SMT 1039.3359.24

1 A second modulation generator (SMB2 or SM-B6) cannot be fitted in
conjunction with o pulse generator (SM-B3 or SM-B8).
2 To be reirofilted by authorized service centers only.
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Microwave Signal Generator
SMP

SMP02/22:0.01/2 to 20 GHz
SMP03: 0.01/2 to 27 GHz

SMP04: 0.01/2 to 40 GHz

ol

Uses

Microwave Signal Generator SMP is the
high-frequency member of the new signal
generalor family from Rohde&Schwarz.
The SMP is able to supply signals for
any measurements on radar and com-
munications receivers, A wide range of
extensions ensures universal use in re-
search, production, EMC measure-
ments and material tesfing.

Main features

Very high spectral purity

e Stable output frequency

* High frequency resolution

e High output level:

SMP02 SMP22 SMPO3 SMP0O4

>10 520 6 >3 dBm
e Fast seftling after a frequency
change

¢ Versatile modulation capabilities

e large choice of options for user-
specific configuration

e Intelligent menu guidance for maxi-
mum ease of operation

o Userfriendly facilities

Signal characteristics

Spectral purity

The frequency range from 2 to
20 GHz is directly generated by YIG
oscillators, so that up to 20 GHz there
are no subharmonics which may
cause measurement errors. Nonhar-

@

B PR O

monics of <-60 dBc and an SSB
phase noise of eg <—86 dBc/Hz at
20 GHz speak for themselves.

Stable output frequency

The crystal reference builtin as stand-
ard ensures an accurate and low-drift
output frequency. The SMP can also be
fitted with an oven-controlled crystal os-
cillator (option SM-B1, OCXO) to meet
the most exacling requirements.

All SMP basic models have a lower fre-
quency limit of 2 GHz which can be op-
tionally extended to 10 MHz (option
SMP-B 11), thus qualifying the SMP al-
so for EMC applications.

Frequency resolution 0.1 Hz

A high frequency resolution is required
especially for scientific applications
and in industrial research, eg for sur-
face measurements of materials using
radar equipment.

Frequency hopping (list mode)

The list mode can be used for program-
ming frequency hopping. Up to 2048
pairs of frequency and level values can
be stored in lisls.

High output level

The SMPO2 provides an output level of
more than 10 dBm; the SMP22 features
a guaranteed level of 20 dBm (without
attenuator) and thus sufficient reserves
for compensafing the attenuation of

very long cables as well as the losses of

power splitters and directional cou-
plers, efc.

Typical applications requiring a high
output level:

e Substitution of local oscillators

L Measuremenls on nonlinear com-
ponents such as frequency mulfipli-
ers or high-level mixers

* Driving of TWTs and other power
stages

o Interconnection of several signal
generators for intermodulation
measurements

Minimum level error

The high accuracy of the levelled and
frequency-response-compensated out-
put power is enhanced even further by
the builtin precision attenuator (option
SMP-B 15). High level accuracy is also
obtained by external level control using
a power meler like the NRVS from
Rohde &Schwarz.

Frequency-response compensation

A known frequency response can be
compensated by entering level correc-
tion values for up to 100 frequency
points. The correction values for the fre-
quencies between these points are de-
termined by means of inferpolation.
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The FM modulation menu shows the clear-cut representation of selectable rummeters and current in-

strument stalus on the display. Each setting can be made quickly and easi

knob and a few keys.

Sweep

The digital, step-by-step sweep mode
with programmable start and stop fre-
quency, span, step size and step time
allows easy investigation of wide fre-
quency ranges. The sweep function can
also be used for the RF level and the AF
frequency.

Minimum RF leakage

Sensitivity measurements on low-noise
satellite receivers can only be made
with absolutely RF-leakage-proof signal
sources. The extensive shielding of the
SMP ensures extremely low RF leak-
age.

Modulation characteristics

Frequency and phase modulation

The SMP is fitted with an FM modulator
as standard. In addition, a precision
FM/@M modulator (opfion SM-B5) is
available for testing communication re-
ceivers and for scientific applications.
Thanks to a special frequency control
circuit, this precision modulator fea-
tures an extremely high carrier frequen-
cy accuracy and stability in the FMDC
mode. Digital frequency shift keying
(FSK modulation) is also possible.

The wide frequency range of the phase
modulation extending from DC to
100 kHz allows testing of phase-sensi-

by means of the rotary

tive circuits. In DC-coupled FM or oM
mode, the SMP can also be used as a
voltage-controlled oscillator  (VCO)
and integrated info an external fre-
quency control loop.

Pulse modulation

All data specified for pulse modulation
are valid throughout the rated frequen-
cy range and also at the important in-
termediate frequencies of 70 and
140 MHz for radar applications. In ad-
dition to feeding in external modulation
signals, the pulse generator (option
SMP-B 14) can also be used o generale
infernal single or double pulses. The
pulse generator can also be friggered
externally, pulse width and delay being
freely selectable in a wide range.

Simultaneous modulation modes
All modulation modes of the SMP can
be combined:

e Combined AM and pulse modula-
tion provides the type of signals oc-
curring in pulse radar applications
with rotating antenna

e The combination of pulse modula-
tion and FMDC simulates Doppler
effects and also chirp signals

o Simultaneous AM and FM can be
used to study fading effects of FM
receivers
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Operation

Easy-to-follow menu guidance

All functions are clearly arranged in
menus. Menus and functlions as well as
parameter seflings can be conveniently
selected with a spinwheel. Frequently
used menu settings can be stored in two
memories.

Easy-to-read screen display

All seftings associated with a cerfain
function can be seen at a glance on the
large-size, high-contrast LCD display.

HELP function

Explanatory remarks can be called up
for each individual menu, so there is of-
ten no need for looking up functions in
a manual.

Automatic measurement functions

The memory sequence function pro-
vides convenient execution of standard
test routines. Up to 50 complete instru-
ment setups can be stored and are au-
tomatically executed after the se-
quence has been programmed. This
function also allows synchronous oper-
afion in conjunction with other units to
be triggered. Step fimes can be sepa-
rately programmed for each step.

Remote control

The IEEE-bus remote control commands
are in line with the latest SCPI guide-
lines. This means, for example, that the
user can exchange measuring instru-
ments in an automatic system without
having to modify the control software.
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Microwave Signal Generator SMP

Specifications

See also specifications of Signal Generator SMT, page 82,

Frequency

Range (Standard)
SMP02/22
SMPO3
SMPO4

Range (with option SMP-B11)
SMP02/22
SMPO3
SMPO4

Resolution

Setting time IEEE bus (to within
<1 x 10

Phase offset

Reference frequency

Aging [ofter 30 days of operalion)

Temperalure effect [0 to 55°C)

Warmup lime

Oulput for internal reference
Level (EMF, sinewave)

Input for external reference
Permissible frequency error
Input level

Spectral purity

2 to 20 GHz
2 to 27 GHz
2 1o 40 GHz

10 MHz to 20 GHz
10 MHz to 27 GHz
10 MHz to 40 GHz
10 MHz to 20 GHz
0.1 Hz

<(11 ms + 1 ms/GHz)
adjustable in 1° steps

standard oplion SM-B1
1x10%/year <1 x 10%/day
2x10% <5x108

— 10 min

10 MHz

1 Vims into 50 Q

1 1o 16 MHz in 1-MHz steps
3x10%

0.1 1o 2 V,,s into 200 Q

Spurious signals SMPO2 | SMP22 | SMPO3 | SMPO4
Harmonics
f<1.8 GHz <35 <25 <35 <35 |dBc
1.8102.2 GHz <45 <25 <45 <45 |dBc
£>2.2 1o 20 GHz <50 <25 <50 <50 |dBc
>20 to 27 GHz - - <40 <40 |dBc
>27 GHz - - - <40 |dBc
Subharmonics
f<20 GHz none none none none
f>20 GHz - - <40 <40 |dBc
Nonharmonics al
>10 kHz from carrier
f<2 GHz <60 <60 <50 <50 |dBc
2 to 20 GHz <60 <60 <60 <50 |[dBc
f>20 GHz - - <54 <-54 |dBc
SSB phase noise, 1 Hz bandwidth, FM off
Carrier spacing | 0.1 | 1 | 10 J 100 | kHz
10 MHz to 2 GHz <-64 <77 <92 <-101 | dBc
210 10 GHz <-64 <77 | <92 <101 | dBc
10 to 20 GHz <-58 <71 <86 <95 dBec
20 1o 27/40 GHz <52 | <65 | <-80 | <-89 | dBc
Residual FM, rms, FM off
Weighting bandwidih | 300 Hz to 3 kHz 30 Hz to 20 kHz
10 MHz o 2 GHz <5 Hz <50 Hz
210 10 GHz <5 Hz <50 Hz
10 to 20 GHz <10 Hz <100 Hz
20 10 27 /40 GHz <20 Hz <200 Hz
Residual AM, rms, AM off
Weighting bandwidth | 300 Hz to 3 kHz 30 Hz to 20 kHz
10 MHz to 2 GHz <0.1% <0.2%
21020/27/40 GHz <0.05% <0.1%

dBm

BT
0011 2 3 4 5 6 7 8 9

10 11 12 13 14

15 16 17 18 19 20 GHz

Maximum level versus frequency [SMP22), typical curve

Level

Range without opfion SMP-B15 | with option SMP-B15

SMPO2 -20 10 +10 dBm -130 1o +8,5 dBm

SMP22 =20 fo +20 dBm -130to +18,5 dBm

SMPO3 -20 1o +6 dBm -130 to +4 dBm
with option SMP-B17 with option SMP-B17

SMPO4 -20to +3 dBm -130 1o +1 dBm

With option SMP-B11, the maximum level of SMP22 available below
2 GHz is reduced by 3 dB. With pulse modulation switched on, the maxi-
mum level is ot least 13 dBm (SMP02 and SMP22)

Total error (frequency response and temperalure effect included)

Frequency range Level Error
T0MHzlo2GHz ~ |>+10dBm <t1.2dB
>-10dBm <+0.6 dB
>-60 dBm <+0.9 dB
<-60 dBm <t1.4dB
21020 GHz >+10dBm <+1.3dB
>-10 dBm <+0.7 dB
>-60 dBm <+1.0dB
<-60 dBm <+1.5dB
>2010 27/40 GHz  |<-10 dBm <+0,9 dB
<-60 dBm <t1,2 dB
<-60 dBm <t1,7 dB
Oulput impedance 500
VSWR
f<20 GHz <2, typ. <1.6
f>20 GHz <2.2, typ. <1.8
Setfing fime (IEC/IEEE-bus) <10 ms
With option SMP-B 15, with
switching in altenuator set <25 ms
Non-interrupting level setting 0o 20 dB

Simultaneous modulation

Amplitude modulation
Operaling modes

Medulafion depth/resolution
Selfting error at 1 kHz (m <80%)
AM distortion 1 kHz (m=60%),
f>50 MHz

Modulation frequency range
for frequency response <1 dB,
m=30%

f<2 GHz

f=2 GHz

Medulation input EXT1

Input voltage (peak value) for
selected modulation depth

Frequency modulation

any combination of AM,
FM (9M) and pulse modulation

internal, external AC/DC
0to 90%/0.1%
<(4% of reading +1%)

<1%, typ. <0.5%
DC to 100 kHz

DC o 10 kHz
DC to 50 kHz
Rin=600 Q or 100 ka2

1V [HIGH/LOW indication for
inaccuracy >3 %]

internal, external AC/DC, locked/un-
locked, two-tone with two separate
channels FM1 and FM2
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Standard frequency modulation
Maximum deviation/resclution
f<20 GHz
f>20 GHz
Selting error at AF=100 kHz
and 500 kHz devialion
FM distortion at AF=50 kHz
and 500 kHz devialion
Modulation frequency range
locked mode
unlocked mode
Meodulation frequency response
locked mode, modulation index
<10, deviation=100 kHz
20 kHz to 1 MHz
unlocked mode,
devialion=10 MHz
10 Hz (DC) fo 50 kHz
50 kHz to 1 MHz
Incidental AM at AF=50 kHz
and 100 kHz devialion
Carrier frequency offset with FM
locked mode
unlocked mode

FM with option SM-B5
Maximum devialion/resolution
f <20 GHz
f>20 GHz
Selting error at AF=1 kHz
and devialion >1 kHz
FM distortion at AF=1 kHz
and 500 kHz deviation
Modulation frequency range
Modulation frequency response
10 Hz (DC) to 50 kHz
>50 kHz to 1 MHz
Incidental AM at 1 kHz/40 kHz
devialion
Carrier frequency offset with FM
Carrier frequency drift with FMDC
Modulation inputs EXT1, EXT2

Phase modulation
Operating modes

Maximum deviation,/resolution
f<20 GHz
f>20 GHz
Selting error at AF=1 kHz
oM distortion at 1 kHz/5 rad
Modulation frequency range
Modulation frequency response
10 Hz (DC) to 100 kHz
Modulation input EXT1, EXT2

ASK modulation

Max. modulalion depth/resolution
Dala rate

Rise/fall fime (10,/90%]
Modulation input EXT]

FSK modulation
Maximum shift, standard FM
f <20 GHz
f>20 GHz
With option SM-B5
f <20 GHz
f>20 GHz
Resolution
f <20 GHz
f>20 GHz
Data rate (standard FM)
locked mode
unlocked mode
Dala rate with oplion SM-BS
Modulation input EXT]

Pulse modulation
Standard
Frequency range

without oplion SM-B5

10 MHz/<1%, min, 10 Hz
20 MHz/<1%, min. 20 Hz

<5% of reading
<0.5%, typ. 0.05%

20 kHz to 1 MHz
DCto 1 MHz

<5dB

<1 dB
<5dB

<0.5%

none

typ. <10 MHz
standard FM available

1 MHz/<1%, min. 10 Hz
2 MHz/<1%, min. 20 Hz

<2% of reading

<0.5%, typ. 0.05%
DC o 1 MHz

<0.5 dB
<4 dB

<0.5%

<100 Hz + 1% of devialion

typ. 0.005% of deviation per 1°C
R, =600 Q or 100 kQ2

wilh option SM-B5

internal, external AC/DC,

two-tone with two separate channels
@M1 and g2

10 rad/<1%, min, 0.001 rad
20 rad/<1%, min. 0.001 rad
<(3% of reading + 0.02 rad)

<1%
DC to 100 kHz

<3 dB
R, =600 Q or 100 kQ

external

90%/0.1%

Oto 125 kHz

<10 ps

Rin =600 Q or 100 k2

TTL/HCT signal, selectable polarity

exlernal

10 MHz
20 MHz

1 MHz
2 MHz

<1%, min. 10 Hz
<1%, min, 20 Hz

20 to 500 kHz

0 to 500 kHz

0 to 500 kHz

Ry, =600 Q or 100 kQ2

TIL/HCT signal, selectable polarity

external, internal with option SMP-B14

withou! options SMP-B12/5SMP-B 13
2 1o 40 GHz

On/off ratio
Rise/fall time {10/90%)
Minimum pulse width
Pulse repetition frequency
Pulse dela
Video feedihrough
With options SMP-B12/SMP-B13
Frequency range
with opfion SMP-B13
with option SMP-B12
On/off ratio
Rise/fall time (10/90%)
Minimum pulse width
Pulse repelition frequency
Pulse deloy
Video feedthrough
PULSE modulation input

Internal modulation generator
LF generator

Pulse generator

Second RF output
Sweep

List mode
Operaling modes

Max. length of list

Step time/resolution
Level selting range

Memory for instrument settings

Auxiliary interface
V/GHz output

Z outpul

Remote control
Command set

General data
Power supply

Dimensions (W x H x D); Weight

Ordering information

Signal Generator

Options
Frequency Exlension 0.01 to 2 GHz
Pulse Meodulator 2 to 40 GHz
for SMP02/22
for SMPO3
for SMPOA4
Pulse Modulator 0.01 to 2 GHz
Pulse Generalor
RF Attenuator 27 GHz
RF Attenuator 40 GHz
Auxiliary Interface
Rear Conneciors for RF, AF
up to 27 GHz
up to 40 GHz
OCXO Reference Oscillator
LF Generator
FM/ @M Modulator

Service Kit

>50 dB (level =0 dBm)
<500 ns

1 us

0 to 500 kHz

typ. 100 ns

<15 mV (peak value)

10 MHz to 2 GHz

2 to 40 GHz

>80 dB

<10 ns

20 ns

Oto 10 MHz

typ. 50 ns

<15 mV |peak value)

TTL (HCT) into R;, =50 Q2 or 10 kQ2

see SMT
oplion SM-B2, for data see SMT

oplion SMP-B 14, for dala see SMT
(option SM-B4)

2 to 20 GHz, 0 dBm
see SMT

automatic, single-shol, manually or
externally Iriggered
2048 pairs olgfrequency and level
VOIUES

Imstols/0.1 ms

20dB

see SMT
with option SMP-B 18

output voltage proportional to fre-
quency, 0.5 V/GHz or 1 V/GHz

selectable

freely selectable level range between

-10and +10V

IEC 625 (IEEE 488); SCPI 1992.0

9010 132V/18010 265V, 47 to
440 Hz, aulomalic sefting to AC voll-

age, max. 400 VA

435 mm x 192 mm x 570 mm; 27 kg

SMPO2 1035.5005.02
SMP22 1035.5005.22
SMPO3 1035.5005.03
SMPO4 1035.5005.04
SMPBT1 1036.6240.02
SMP-B12 1036.5750.02
SMPB12 1036.5750.03
SMPB12 1036.5750.04
SMP-B13 1036.7147.02
SMPB14 1036.7347.02
SMPB15 1036.5250.02
SMP-B15 1036.5550.02
SMP-B18 1036.8920.02
SMPB19 1036.4303.02
SMPB19 1036.4503.02
SMBI 1036.7599.02
SMB2 1036.7947.02
SMB5 1036.8489.02
SM-Z2 1039.3520.02
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Signal Generator SME: new digital modulation standards integrated in DM Coder
(SME-B11); new option Memory Extension SME-B12 for DM Coder SME-B11

Uses

Methods are being devised in all plac-
es of how to modulate digital data best
on an analog carrier for long-distance
transmission via cable or air.

The Signal Generator SME from
Rohde & Schwarz (catalog  93/94,
page 226) is a costeffective signal
source that can handle all modulation
modes required in the development,
production and quality assurance of
such transmission equipment.

A large variety of new modulation
standards have been implemented in
the DM Coder SME-B11 without any
extra cost arising for the customer.
The SME is a future-proof instrument
that will remain up to date as it allows
for the integration of future modula-
tion standards.

Memory Extension SME-B12 for
DM Coder
(Order No. 1039.4090.02)

This option expands the data memory
of DM Coder SME-B11 from 8 kbit to
8 Mbit (data only) or 1 Mbit (data +
level attenuation + burst). In addition,
an external trigger facility for synchro-
nization has been included.

Applications

° Propagation measurements in GSM
and PCN networks. For this pur-
pose, the complete data of a
BCCH channel of one of these net-

. works are stored in the SME-B12

oplion

° ERMES - digital European Radio
Message System (supported by us-
er menu of SME)

© Programming of very long data se-
quences, eg for BER measurements

All digital modulation modes of Signal Generator SME at a glance

Possible combinations of SME
options

The following opfions can always be
combined: _
Reference Oscillator

e SMBI
OCXO
* SM-B5 FM/oM Modulator
e SME-B11 DM Coder
e SME-B19  RF, AF rear connectors

Two slots (A4 and A5) are left for fur-
ther options to be installed:

Slot A4

e SM-B2 LF Generator or

o SM-B3/-B8 Pulse Modulator for
SME 02 and SME 03 or

° SM-B4 Pulse Generator (infegra-
fed in opfion SM-B3/-B8)

Slot A5

e SM-B2 LF Generator or

° SM-B6 Multifunction Gen. or

° SME-B12 Memory Extension

(with SME-B11 only)

Modulation mode | Standard Designation Data rate
GMSK GSM Groupe Spécial Mobile 270.833 kbit/s
DCS1800 (PCN) | Digital Cellular System 270.833 kbit/s
CDPD Cellular Digital Packet Data 19.2 kbit/s
MC9 French communications network 8 kbit/s
Mobitex-8000 Mobile Data System 8 kbit/s
GFSK DECT Digital European Cordless Telephony 1.152 Mbit/s
CT2 Cordless Telephony 72 kbit/s
CT3 Cordless Telephony 640 kbit/s
USER Test of deviation limits to DECT standard 1.152 Mbit/s
/4 DQPSK NADC North American Digital Cellular 48.6 kbit/s
PDC Pacific Digital Cellular (previously JDC) 42 kbit/s
TFTS Terrestrial Flight Telephone System 44.2 kbit/s
TETRA Trans European Trunked Radio 36 kbit/s
FSK/FFSK POCSAG Post Office Code Standardization Advisory Group 512 to 2400 bit/s
Cityruf Analog paging system 512 to 2400 bit/s
USER User-selectable bit rate 500 bit/sto 100 kbit/s
4FSK ERMES European Radio Message System 6.25 kbit/s
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Signal Generators SMT and SME with option SM-B6: additional specifications regarding

VOR/ILS

VOR modulation signals V)

Operating modes
NORM
COM/ID
30 Hz
9960 Hz
9960 Hz + FM

Modulafion tones
Frequency accuracy

30 Hz VAR, REF)

Setling range/resolution
9.96-kHz FM carrier

Sefling range/resolution

Frequency deviation,

30-Hz reference

Defaull

Resolution, deviation

Setting error, deviation
COM/ID tone (auxiliary audio)

Default

Sefting range

Frequency resolution

Phase (VAR, REF)

Default

Selling range

Resolution

Selting error
Modulation signal
RF signal

Distortion

30 Hz (VAR) tone
9.96:kHz FM carrier
COM/ID tone

Amplitude modulation
Modulation depth?l
30 Hz (VAR)
Range/resolution
Setting error, 30% AM
9.96kHz FM carrier
Range/resolution
Setling error, 30% AM
COM/ID tone
Range/resolufion
Sefting error, 10% AM

ILS modulation signals')

Operating modes
ILS LOC/ILS GS
NORM

COM/ID
90 Hz
150 Hz

ILS modulation tones
Frequency accuracy

90-Hz tone
Selting range/resolulion
150-Hz tone

Sefling range/resolulion
COM/ID tone (auxiliary audio)

Selfing range/resolution

VOR signal + COM/ID tone
COM/ID tone

30-Hz VAR tone

9 .96-kHz carrier, unmodulated
@.96kHz carrier, modulated

same os reference frequency, basic
unit

20 to 40 Hz/0.1 Hz?)
510 15 kHz/10 Hz

0 1o 960 Hz
480 Hz

1 Hz

<] Hz

1020 Hz
0.1 Hz to 20 kHz
0.1 Hz

0.00°
0 1o 360°
0.01°

<0.01°
<0.05°, typ. 0.01°

<0.1%
<0.1%
<0.1%

0o 100%/0.1%
<2.0% of AM selting

0o 100%/0.1%
<2.0% of AM selting

0 to 100%/0.1%
<2.0% of AM selting

localizer/glideslope signal+ COM/
ID tone [can be swilched off)
COM/ID tone

90-Hz tone

150-Hz tone

same as reference frequency, basic
unit

60 to 120 Hz/0.3 Hz*

100 to 200 Hz/0.5 Hz*l

0.1 Hz 1o 20 kHz/0.1 Hz

Amplitude modulation']
Sum modulation depth of
90-Hz tone and 150-Hz tone?!
Range/resolution
Selling error
Default, localizer

Default, glideslope

Otol o?%/o, 1%
<2.0%0

40%

80%

Difference of depth of modulation (DDM)

Localizer (ILS LOC)
Selling range
DDM resolution
Error at DDM=0
Modulation signal
RF signal
Error al DDM=0 1o 0.4
Modulation signal
RF signal
Glideslope (ILS GS)
Selting range
DDM resolution
Error at DDOM=0
Modulation signal
RF signal
Error at DDM=0 to +0.4
Modulation signal
RF signal

Phase setting

0 to +0.47)
0.0001

<0.0002, typ. 0.0001
<0.0004, typ. 0.0001

<0.005 « DDM + 0.0002
<0.02 « DDM + 0.0004

0 to +0.87
0.0001

<0.0002, typ. 0.0001
<0.0008, typ. 0.0002

<0.005 « DDM + 0.0002
<0.02 « DDM + 0.0008

The phase can be sel between the 90-Hz signal and 150-Hz signal. It is
measured between adjacent zero crossings (zero phase) of the two signals.
The reference is the zero crossing of the 150-Hz signal and the phase is
specified in degrees referred to the 150-Hz signal.

Selling range

Resolution

Setting error
Modulation signal
RF signal

Marker Beacon (MCR BCN)
Frequencies
Frequency accuracy

Modulation depth

Selting error (f=74 to 76 MHz)

COM/ID tone (auxiliary audio)
Selting range/resolution
Modulation depth

0to 120°
0.01°

<0.02°
<0.05°

400 Hz, 1300 Hz, 3000 Hz
same os reference frequency, basic
unit

010 100%"!

<4.0% (AM=95%)

0.1 Hz to 20 kHz/0.1 Hz
Oto 100%

1) These specifications do not apply 1o nonnterrupting level sefting [ATTEN-

UATOR MODE: FIXED),

2) The frequencies of the 30-Hz tones are always varied simultaneously.

31 The sum of the modulation depths of the 30-Hz [VAR) signal, 9.96-kHz
FM carrier and COM/ID signal mus! not exceed 100%.

41 If the frequency of the 90-Hz tone is varied, the frequency of the 150-Hz
tone is automalically changed in proportion and vice versa.

5} The sum of the modulation depths of all signal components must not ex-

ceed 100%.

6) The values apply lo the carrier frequency ranges 108 to 118 MHz and

329 1o 335 MHz.

7) The maximum DDM value depends on the selected sum modulation depth
of the 90-Hz and 150-Hz tone. The specified range corresponds to the

default sefting range.
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COFDM Software DAB-K1

Software for generating
COFDM signals in conjunction
with Arbitrary Waveform
Generator ADS

(catalog 93/94, page 240)

Uses, characteristics

Software DABK from Rohde&Schwarz
is used for the calculation and output of
COFDM signals (Coded Orthogonal
Frequency Division Multiplex). These
signals are used for instance in the new
DAB (Digital Audio Broadcasting)
transmission methods as well as in oth-
er applications. The combination of
Software DABK1 + Signal Generator
SMHUS58 + ARB Generator ADS yields
a DAB or DVB test signal generator.

COFDM signals can also be generated
with QAM (Quadrature Amplitude
Modulafion), such as DVB signals (Dig-
ital Video Broadcasting). Common to
all modes is the generation of multicar-
rier signals in the RF range.

The Software DABK1 is an extremely
user-friendly tool. Pulldown menus
branch into further dialog boxes; all
commands can also be directly entered
via key combinations. A context-sensi-
tive help system provides explanatory
notes for each menu item.

*= Calc. Symbol Cale. Sequence Transfer
DAB Mode 1 q |§
DAB Mode 2 -
DAB Mode 3
User Defined br. of Carriers 1536 %
'———————————— | aprier Spacing 1 kHz |4
3 58| mplitude Levels i
hase Steps 4
rane "
uvard Intervall 512 T
Load da file

Device g
IEEE fAddvess =
Glock Rate :
Symbol Length:

R&S DAB-K1 U1.42 |

Hode

Nhr. of Cav».;
Carr. Spacing:
Guard Interv.:

Frane
Symbol
Sequence =

Selection of DAB mode

Performance features

e Simulation of DAB signals with
COFDM modoulation

* Simulation of other COFDM sig-
nals, such as DYB with QAM

e All DAB modes 1, 2 and 3 se-
lectable

¢ Generation of zero symbols (fime
reference symbol)

e Generation of phase reference
symbol (time frequency_phase ref-
erence symbol)

¢ Inclusion of guard intervals of se-
lectable length

* Repetlition of individual symbols
with and without guard inferval

e Simulation of a DAB frame made
up of 77 or 144 symbols; number
of symbols also user-selectable

e Calculation of other multicarrier
signals with user-selectable
number of carriers (up to 8190)
and selectable frequency spacing
of carriers

e Calculation of signals with random
modulation or with selected phase
and amplitude modulation of the in-
dividual carriers

Simulation of signal interference
such as spurious amplitude and
phase

Simulation of fading

Calculation of time signals from the
amplitudes and phases of the indi-
vidual carriers

Saving and loading of calculated
symbols and sequences
Conversion of COFDM-modulated
signals info the frequency range of
the SMHU58 (5 MHz to 2 GHz)
Bandwidth of modulated signals
1.5 MHz for DAB modes and up to
20 MHz for user-defined COFDM
signals

Frequency spacing of COFDM car-
riers according to DAB mode or us-
erselectable from 1 Hz to 1 MHz
User-selectable D/A converter reso-
lution from 1 to 12 bit

Selectable clipping of maximum
peak power
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it Mode [[HIGCEEITOTIM Calc. Sequence Transfer

Modulation

Phase Ref. Symhol ON
ON

Ampl. Distortion
Phase Distortion OF

OFF

Cale. Symbol

;atung Ean-. ! ]

Load Symbol

Fading Carr. a..n
lipping Pouer 1536

Device

1EEE Addrvess
Glock Rate
Symbol Length:

R&S DAB-H1i Ui.42 |

o an e

Hode : Frame
Nbr. of Carr.: Symbol
GCarr. Spacing: Sequence
Guard Interv.:

CORCON

Calculation of symbols

#fi¥ Mode Calc. Symbol

Cale. Sequence

ADS Parameters ... ]§
;m:k Rate 2.548 Hﬂz
/A Conv. Res. 12 bits
RB Number 8
equence Numher a

Glock Rate
Synmbol Length:

R&S DAB-Hi Ui.42 |

Hode 2 Frane

Nbr. of Carr.: Symbol
. Spacing: Sequence
Interu.:

Dala transfer to ARB Generator ADS

EILN Mode Calc. Symbol

0% glmll

oad Configuration
ave Configuration

it

Cale. Sequence Transfer

Device

IEEE fAddress
Clock Rate
Symbol Length:

R&S DAB-H1 Ui.42 |

Mode

- Prane

Nbr. of Carp.: Symbol
Carr. Spacing: Sequence
Guard Interv.:

o

Saving and loading of configurations

Required hardware
Controller

Operating systems
Main memory
Monitor and graphic card

IEC-bus card (IEEE 488.1)
IEC/IEEE-bus driver

Mouse

PSA or PSM controller family or AT-
compatible to indusiry standard
MS-DOS 3.3 and higher

min. 400-Kbyte RAM

Hercules graphic card and mono-
chrome monitor, or EGA/VGA with
monochrome or colour monitor
Rohde & Schwarz IEC/IEEE-bus card
[PAT-B1) or National Insiruments PCIIA
card

Rohde & Schwarz IEC/IEEE-bus
driver PSK2), National Instruments
GPIB-PC software

Rohde & Schwarz PS-B11, serial Mi-

crosoft mouse or compatibles

Generator

Signal Generator with I/Q

modulator, 1 kHz to 4.32 GHz SMHU 58 0835.8011.58
and

ARB Generator,

two-channel, programmable ADS 1012.4002.02

Extra
Clock Generator ADS-B1 1013.5748.92

Ordering information

COFDM Software DABK1 1013.1642.02
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Selective Modulation Analyzer FMAS: stereo receiver and modulation analyzer all in one unit
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Page

Selective Modulation Analyzer
5 10 1000 MHz

AF Analyzer/DSP Unit

RF/IF Selection

Off-air measurements on VHF broadcasting and TV dual-
sound transmitters, modulation analysis of VHF and TV
sound signals, FM stereo relay reception; exiremely high
sensitivity and receive quality

Option: standard in FMAS, can be retrofitted in other ana-

lyzers from FMA family; makes previously needed, separate
AF (FFT) analyzer superfluous even for complex modulation
analysis in AF range 10 Hz to 150 kHz

Option: standard in FMAS, can be retrofitted in other ana-
lyzers from FMA family: 4-circuit preselection filter, high-
level input mixer, phase-linear IF filters and low-noise local
oscillator

Special model for VOR/ILS Modulation Analyzer FMAV
(catalog 93/94, page 270)

FMAS

FMA-B8

FMA-B9

FAM-B9.57

94

96

94

99
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Selective Modulation Analyzer FMAS; Options FMA-BY, FMA-B8

5 to 1000 (1360) MHz

FMAS: Stereo receiver and
modulation analyzer in
one unit

FMAB: Same functions as
FMAS by fitting the op-

tions FMA-B? and -B8

Uses

The Selective Modulation Analyzer
FMAS from Rohde & Schwarz is the first
instrument fo combine the characteris-
tics of a universal modulation analyzer
with those of an FM stereo/TV dual-
sound receiver in the frequency range
5 to 1000 MHz.

Fields of application
o Off-air measurements on VHF
broadcasting and TV dual-sound
transmitters such as
— peak deviation monitoring
~ fieldstrength and frequency
measurements
~ VHF coverage measurements to
ARD/DBP Specification
5R4/1.3
* Modulation analysis of TV sound
signals
* Modulation analysis
~ in cable networks and headends
— at VHF transmitter combining
networks
— of TV sound subcarriers in the
satellite baseband
® FM stereo relay reception

"33000002™

BT DT

Main features

o Excellent static and dynamic selec-
tivity

e level range 10 uVito 7 V

 Outstanding transfer characleristic

° High overload capability fo inter-

fering signals

Selective RF level measurement

Modulation analysis

The FMAS features the same capabili-
ties as the FMAB (catalog 93/94, page
270) plus receiver function and digital
AF analysis.

Receiver function (FMA-B9)

RF/IF Selection

The RF/IF Selection FMA-B? is fitted as
standard in the FMAS and can be
switched on when required. In normal
mode, the standard characteristics of a
modulation analyzer are fully main-
tained in the frequency range 50 kHz to
1360 MHz.

| 1308 o

High receive quality

In spite of the high sensitivity of 10 uV,
a tunable 4-circuit preselection filler
(from 87.5 to 108 MHz and
>183 MHz) and a high-level input mix-
er guarantee high overload capability
to interfering signals in the receive
mode.

Phase-linear IF filters with an amplitude
equalizer at the AF together with a low-
noise LO yield excellent static and dy-
namic selectivity and, at the same fime,
guarantee a high S/N ratio as well as
low linear and nonlinear distortion.

Elaborate temperature compensation

These compensation techniques ensure
compliance with specifications over a
wide temperature range in the receive

mode through

— femperature-responsive tuning of
the RF preselector filters by the
processor,

~ temperature-compensated IF filters,

— computational correction of the se-
lective RF level indication.



The right IF filter for every application
Since a compromise has always to be
made between selectivity and low dis-
tortion as well as between S/N ratio
and immunity fo overloading, the user
may adapt the FMAS to his particular
measurement problem:

Narrow IF filters

With the narrow IF filters FM narrow
and TV sound, maximum selectivity can
be obfained, with distortion being
slightly increased. But also in this
mode, the FMAS fully complies with
ARD Specification 5/3.5 for stereo re-
lay receivers. Moreover it is ideally suit-
ed for all kinds of remote measurements
such as VHF peak deviation monitoring
and high-precision remote frequency
measurement — even under unfavoura-
ble receiving conditions.

Signal Analysis

The IF filter TV sound allows modulation
analysis of dualsound carriers in TV
transmitters and in cable networks, un-
influenced by vision modulation or ad-
jacent channels. Further applications
are remote deviation monitoring as
well as level and frequency monitoring
of TV sound carriers. The TV-sound filter
also permits TV sound subcarriers in the
satellite baseband to be analyzed.

Wide IF filter

With the IF filter FM wide, the FMAS
complies with ARD Specification 5/3.4
for FM test demodoulators. In addition fo
the required low distortion, high selec-
tivity (see diagram) is obtained with this
filter too. The wide IF filter may be used
for example at transmitter combining
networks whenever at least two adja-
cent channels are not occupied.

THD
%
0.32
Recei ode with FM il
— eceive mode wil narrow filter '-\\
0.08 — Receive mode with FM wide filter =
0.04
0.02
Non-selective mode
0.01
0.04 0.1 0.2 0.4 1 2 4 7.5 kHz
Modulation frequency
S/M S/N
dB db
90 90
80 =0 80
70 = [ et ] 70
50 Mono B e L 60
P =" -
FA
40 e N 40
a5 S AT T ] FA = CCR unweighted S/Nrafio_| | .
uting = e
20 /;‘/,/’ 1 GA GA = CCIR weighted $/N ratioc _| | 20
// — Stereo
10 ~ 10
0 I R I 1
Twv 2 3 4 & BlOpY 2 4 68100uv 2 4 &68B1lmv 2 4 &6 810mVY
RF input level —
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Maximum S/N ratio or minimum
RF/IF intermodulation distortion

In the low-noise mode, the preamplifier
is permanently on and the mixer level is
increased so that the maximum S/N ra-
tio is obtained.

In the low-distortion mode, the mixer
level is kept low and the preamplifier is
switched off. This mode should be used
for measurements on antennas where
strong, closely spaced interfering sig-
nals cause intermodulation in the re-
ceive channel.

Modulafion Analyzer FMAV with op-
tional RF/IF Selection FMA-B9.57

A special version of the option FMA-B9
with a frequency range up to 400 MHz
turns the FMAY into a highly sensitive
and selective receiver for VOR and ILS
navigation signals (see page xx).

Stereo THD of FMAS at 75 kHz deviation. Due
lo phase linearity, distortion remains low even
with the narrow IF filter.

Considerably lower distortion is obtained with
the FM wide filter which is parlicularly suilable
for modulation analysis in cable networks and
Iransmitter combining netwaorks.

S/N ralio of input vollage (referred to 40 kHz
deviation). The high sensitivity and selectivity
make the FMAS parficularly suitable for meas-
urements directly ot the antenna.
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Selective Modulation Analyzer FMAS; Options FMA-BY, FMA-B8
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Digital AF Analysis (FMA-B8)

The AF Analyzer/DSP Unit FMA-B8 is
also fitted as standard in the FMAS and

can be retrofitted in all other FM.. mod-
els. It makes a previously needed, sep-

arate AF (FFT) analyzer superfluous
even for complex modulation analysis
in the AF range 10 Hz to 150 kHz:

e Selective modulation-depth and AF-
level measurements

e Selective harmonic distorfion meas-
urement of d,, ds, d,

e True THD measurement, largely un-
affected by spurious and noise sig-
nals

e Universal measurement of inter-
modulation products to relevant
standards; eg measurement of dif-
ference-frequency distortion to Ger-
man ARD specifications

Complete fransmitter test system
With the optional AM/FM Calibrator/
AF Generator FMA-B4 (catalog 93/

94, page 272), the FM.. is even a com-
plete modulation test system for frans-

mitters and transposers.

— AF Generator FMA-B4 provides
precise stimuli signals (single-tone,
two-one, stereo multiplex signals)

— Digital AF Analyzer FMAB8 fea-

fures universal analysis capabilities

Highest measurement accuracy

The operating principle is based on
digital signal processing. A precision
16-bit A/D converter samples the AF
signal. A high-speed signal processor
determines the spectrum of the AF sig-
nal by means of fast Fourier transform.

Scaled display of AF spectrum

The AF spectrum can be displayed with
scaling on a simple, preferably analog
oscilloscope in X-Y mode, which can be
directly connected fo the rear outputs
DSP1 and DSP2 of the modulation an-
alyzer to provide the user with overall
information at a glance.

Standard functions and options for the individual models e Standard FMA-B.. Option
Funktionen FMA FMAB FMAS FMAY FMB
AM/FM/ oM ° ° o ° °
Weighting filters to CCITT and CCIR, quasi- | FMABI o ® FMA-B1 FMA-B1
peak detector, special filter

SINAD/distortion meter 10 Hz fo 100 kHz | FMA-B2 ° FMA-B2 FMA-B2 FMA-B2
Stereodecoder FMA-B3 ° ® - FMA-B3
Calibrator with AF and MPX generator FMA-B4 FMA-B4 FMA-B4 ~ FMA-B4
Calibrator with AF and VOR/ILS generator | - - - FMA-B4 -
VOR/ILS measurements - = - ° -

ILS distortion meter - - - ° -
Selective AF analysis up to 45 kHz - - - ° -
Selective AF analysis up to 150 kHz FMA-B8 FMA-B8 ° - FMA-B8
RF/IF selection 5 to 1000 (400) MHz FMA-B9 FMA-B9 ° (FMA-B9.57) | -
Reference oscillator 1 x 107 /year FMA-B10 FMA-B10 FMA-B10 e FMA-B10
Frequency range up fo 5 GHz FMA-B12 FMAB12 - - °
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Specifications

The specifications below apply to the FMAS in receive mode; for the non-sel-
eclive mode refer 1o FMAB [catalog 93/94, page 273). Instead of Distor-
tion Meler FMAB2, the AF Analyzer/DSP Unit FMA-B8 (data sheet
757.0635) is fitted in the FMAS.

RF/IF Selection (FMA-B8)

Frequency

Frequency range 5 to 1000 MHz

1st IF 158.5 MHz at f;, = 87.5 to 108 MHz

and 183 to 273 MHz;

208.5 MHz in rest of range

fin #317 MHz at 158.5 MHz IF
fin +417 MHz at 208.5 MHz IF
[i" +17 MHZ, fin -3 MHz

Image frequencies

IF bandwidihs (-3 dB) FM wide FM narrow/
TV sound
350 kHz 150 kHz
Shape factor (-3/-60 dB) 3.4 3.7

RF level
RF input level range
Overﬁ:ad proteclion

-87 1o +30 dBm (10 pV 10 7 V)
uplo 5 W (15 V),

mox. peak voltage 25 V

<2.7 |without altenualion)

<1.4 [with 210 dB atienvalion)
[peak measurement)

VSWR

Selective level measurement
Measurement error ')

5 to 500 MHz <+2 dB £3 puv

500 to 1000 MHz <+3 dB +3 pv
LO feedthrough at k, + IF

87.5 1o 108 MHz 220 uv

in rest of range <60 uv

M stereo

Selectivity

Ralio of wanted to unwanted signal for a weighted S/N ratio of 254 dB re-
ferred to a wanted signal of Af = 40 kHz, f,,4 = 500 Hz. Stereo measure-
ments with a 50 yis deemphasis in the stereo decoder. Specifications apply lo
input levels 2200 uV (61 dBm) for mono and 22 mV (-41 dBm) for stereo.

Common-mode rejection | Stereo | Mono
Frequency difference O 1o 10 kHz,

unwanted signal unmodulated <49 dB <49 dB
Unwanled signal modulated,

fnod = 500 Hz, dev. =+40 kHz <63 dB <44 dB

Nearby selectivity, unwanted signal modulated, foq = 500 Hz, Af = 75 kHz

Slereo Meno
Frequency difference | FMwide FMnarrow | FMwide FM narrow
+100 kHz <64dB <61 dB <7 dB <4 dB
+200 kHz <25dB  <11dB <7 dB <0 dB
+300 kHz <5dB <-15dB <4 dB <-16dB
+600 kHz - - <-26dB <46 dB

Far-off seleclivity, unwanted signal modulated, f,o4 = 500 Hz, Af = 75 kHz,
frequency difference 21.2 MHz [except for image frequency and 1! IF)

<-54dB <-54dB
<-40dB =-40dB

Image-frequency rejection, unwanled signal modulated, f,,4 = 500 Hz,
FM: Af = 75 kHz, AM: m = 90% al image frequency +6 Kz

87.5 1o 108 MHz - -

rest of range = -

87.5 to 108 MHz <~ 10dB <-30dB
rest of range <+10dB <-10dB

IF rejection, unwanted signal unmodulated, f,o4 = 500 Hz, FM: Af =75 kHz,
AM: m = 90% al IF +6 kHz

Slereo Mono
87.5 10 108 MHz <-20dB <-40dB
510 <87.5/>108 to 350 MHz <+15dB <-5dB
rest of range =-10dB <-30dB
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Linear distortion
Amplitude frequency response, measured at MPX signal output, Af = 40 kHz,
reference frequency = 500 Hz

FM wide FM narrow
40 Hz to 43 kHz <+0.]1 dB <+0.1dB
431053 kHz <+0.1dB <+0.3 dB
531061 kHz <+0.2 dB <t1 dB
61 to 70 kHz <t0.5dB <3 dB
701075 kHz <+1.5dB <+5dB

Stereo crosstalk between L and R channel, measured via stereodecoder,
without deemphasis

40 Hz to 5 kHz >-50dB >-37 dB
51015 kHz >-44 dB >-31dB
Nonlinear distortion
THD measured at MPX signal oulput (mono)
Af=75 kHz Af=100 kHz
FM wide narrow wide narrow
40Hzto 5 kHz - <0.5% - <1%
40Hz to 15 kHz <0.25% - <0.5% -
Measured via stereodecoder
Stereo Mono
FM wide narrow wide narrow
40Hzto 5 kHz
Af=75 kHz <0.3% <0.8% <0.25% <0.5%
Af=100 kHz <0.6% <1.6% <0.5% <1%

Difference-frequency distortion fo IEC 268-3, measured at MPX signal output
[mono), difference frequency 1 kHz

AM=75 kHz FM wide FM narrow
510 15kHz do <0.1% <0.25%

ds <0.15% <0.37%
151053 kHz  dy <0.2% <0.5%

ds |<0.3% <0.75%
Af=100 kHz
510 15 kHz doy <0.2% <0.5%

dy |<0.3% <0.75%
1510 53 kHz dsp <0.4% <1%

dy | <0.6% <1.5%

$/N ralio
to CCIR 468-4, deemphasis 50 ps, referred to Af = 40 kHz
Unweighted S/N ratio, low-noise mode

| Stereo | Mono
fn(MHZ) |5 13010 47010 | 5 13010 47010
10130 470 1000 |[10130 470 1000
Input level
2200V | - - - 263dB =263dB  =63dB
22 mV 263dB 263dB =61dB | 280dB =80dB =78dB
220mV | 275dB =268dB =65dB | 280dB  >=80dB =>78dB
Weighted S/N ratio, low-noise mode?!
| Stereo Meno
[ [MHzZ) |5t 1300 47010 |5 13010 47010
130 470 1000 | 10130 470 1000
Input level
2200 uV |- = - =58dB =58dB =58dB
22 mV 258dB  =258dB =256dB | 276dB >276dB >74dB
220mV | 270dB  =263dB  =60dB | >76dB  =76dB  =74dB
TV dual sound
Input signal TV dual-sound signal, standard B/G,

at IF or in bands |, Il and IV, V with
and without modulated vision carrier
Devialion measuremenl error

30 Hz to 15 kHz, AF<70 kHz <+1% + residual FM
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Selective Modulation Analyzer FMAS; Options FMA-BY, FMA-BS

Difference error
with successive deviation meas.,
sound channel 1/sound channel 2,

30 Hz 1o 15 kHz <+0.3% + residual FM

Nonlinear distortion (THD) Af=50 kHz Af=70 kHz
fnod=30 Hz lo 5 kHz <0.3% 0.5%
fnod=5 to 15 kHz <0.5% 1%

Difference-frequency distortion (30 Hz 1o 15 kHz)

dy <0.2% <0.3%

d3 <0.3% <0.5%

S/N ratio

Quasi-peak measurement to CCIR 468-4, weighted and unweighled. Deem-
phasis 50 ps, referred o Af = 30 kHz,

Input level [selective) I unweighted | weighted
=200 pv =53 dB =53 d8
2 mV =73 dB >73dB
Channel crosstalk

referred to Af = 30 kHz, selective measurement, deemphasis 50 s, other
sound subcarrier modulated with frequencies from 30 Hz to 15 kHz, Af =
55 kHz

280 dB

Level (selective) 25 mV

AF Analyzer/DSP Unit (FMA-B8), selective distortion measure-
ment

Readout in % or dB
Display range 0.001 to 20%,
-100to 14 dB
Measurement of individual distortion d; (i = 2, 3, ... 10}
Measurementerror  10Hz<fy <14 kHz | f <50 kHz
fg; <42 kHz fgi <150 kHz
<5% of rdg +0.02% | <5% of rdg +0.05% absolute
absolute
THD measurement
Measurement of harmonic i = n [n = 2 to 10 seleclable)
Measurement error  10Hz<h<14kHz | f; <50 kHz
fy, <42 kHz fgn <150kHz
<5%of rdg 0.03% | <5% of rdg +0.1 % absolute
absolute

Intermodulation measurement

Intermodulation distortion dg, d3 to IEC268-3
Readout in % or dB
Display range 0.001 fo 20%, -100 to -14 dB

Measurementerror  fp + 2 xf) <42 kHz, | 42 kHz <fp + 2 x | <150 kHz,
fy 210 Hz fy 230 Hz
<5%ofrdg+0.1% | <5% of rdg +0.2% absolule
absolute

Difference-frequency distortion dy, dj to IEC268-3

Readout in % or dB
Display range 0.001 10 20 %,
-10010-14 dB

Measuremenl error (fo-f; 230 Hz)
2 x [3~f'| <42 kHz

<5% of rdg £0.02%
absolule

[ 42 kHz < 2 x fo-f; <150 kHz
<5% of rdg +0.05% absolute

Selective modulation and voltage measurement
in volimeter, AM, FM and ¢M mode, using special bandpass filter

Bandwidth [BW_34p) ot center frequency f.

fe | 10 Hz lo <1 kHz | 1 kHz to 20 kHz | 20kHz to <150 kHz
BW_3gs | 2.3Hz [ 6.8Hz | 68 Hz

Shape factor 3 dB/80 dB <4

Ultimate selectivity 80 dB

Display range corresponding o display range of se-
lected operating mode
Measurement erl‘orai

with deviation of measurement frequency from center frequency

<BW_34p/4

at center frequency f. | 10 Hz to 100 kHz | 100 kHz o150 kHz
[ <2% | <5%
Rear-panel outputs
Deflection for external oscilloscope
DSP1 Y deflection, 0 to 4 V, BNC female
D5SP2 X deflection, 0 to 4 V, BNC female
Scale markers
Vertical 13 markers, 10 dB/div
Horizontal 10 markers, scaling can be called up

via the information menu
With seleclive modulation
and voltage measurement:

f 10Hzto<l kHz | 1to<20kHz | 2010 <150 kHz
49 Hz/div 148Hz/div | 1.5kHz/div

Ordering information

Selective Modulation Analyzer FMAS 0856.6001.52

Option for use in FMA or FMAB

RF/IF Selection 5 to 1000 MHz FMA-B9 0856.6501.52

Option for use in FMA, FMB or FMAB
AF Analyzer/DSP Unit FMA-B8
Moderfor retrofitiing in
instruments already supplied

0855.9007.55
FMA-B8 0855.9007.54

Further opfions calalog 93/94, page 275

11 In the range 15 to 35°C; over the full temperalure range, the error dou-
bles.

2 In the low-distortion made, the $/M value may be lower by up fo fyp.
3 dB.

3) Error of selective measurement in addition to error specified for selscted
volimeter, AM, FM or oM mode.
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RF/IF Selection FMA-B9.57

5 to 400 MHz

Special option for Modulation
Analyzer FMAV: high-precision
OH:'C!ir measurement OF
VOR/ILS signals directly at the

antenna

The RF/IF Selection FMA-B?, model
57, is a highly sensitive and selective
receive section that has been devel-
oped by Rohde & Schwarz as an op-
tion especially for the VOR/ILS Modu-
lation Analyzer FMAYV.

With this option, the FMAV becomes a
calibrated receiver for VOR and ILS sig-
nals. In addition fo the modulation
measurements (selective modulation
depth, VOR phase, ILS, DDM and SDM
measurements), it allows off-air fre-
quency measurements and high-preci-
sion fieldstrength measurements.
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There is no need for additional calibra-
tion or a separate receiver that would
otherwise be required.

One of the main applications is in flight
inspection systems. With the opfional
AM/FM  Calibrator/AF  Generator
FMA-B4 (catalog 93/94, page 272)
being used, the effect of temperature
and aging on the specs is also eliminat-
ed in the receive mode. The high preci-
sion of the FMAV is thus fully main-
tained in off-air measurements as well.

Specifications

Addilional data of FMAV in receive mode with oplion FMA-B9.57 (basic da-
ta see calalog 93/94, page 273).

Frequency
Input frequency range 5 1o 400 MHz
1stIF 158.7256 MHz al
fin = 107.5 to 118.5 MHz and
183 1o 273 MHz;
208.7256 MHz in rest of range
RF level

~87 1o +30 dBm (10 puV 1o 7 V)
up to 5 W (15 V),

max. peak voltage 25 V

<2.7 [without attenuation)

<1.4 [with 210 dB altenuation)

Input level range
Overload protection

VSWR

Selective level measurement
(peak measuternenl‘]

Measurement error <t2 dB 3 pV
LO feedthrough at §, + IF
inrange 107.510 118.5 MHz <20 pV
in rest of range <60 pV
Selectivil
IF bandwidth (-3 dB) 17 kHz
Static selectivity <-60 dB jn +50 kHz
Far-off selectivity <-60 dg4l
Intermodulation disiortion (d3) <-60 dBl

VOR/ILS-specific data

Unless stated otherwise, the specificalions of the FMAY are valid. Data dif-
fering from the FMAY specs can be calibrated to FMAV accuracy using op-
tion FMA-B4.

VOR
Error of amplitude modulation
measuremenl (% of reading)

fnod  30Hz1% <0.8%2)
1.02 kHz 2% <2%2
9.96 kHz with Af = 480 Hz,
fnod = 30 Hz
{all tolerances +1 %) <2%3
Error') of phase difference
measurement at 30 Hz <0.05°
ILs
Amplitude modulalion measurement
Measurement error“! (% of reading)
atfped 90Hz £2% <0.5%
150 Hz +2% <0.5%

1.02 kHz £2% <2%

" k)
\

-30 -20 -10 ZF 410 420 430 440 kHz+50

-100
-50 -40

Static seleclivity curve: The steep-edged crystal filter makes for excellent ad-
jacent-channel selectivity. Due to the flat group-delay response within the
passband (rounded amplitude characteristic), the VOR phase accuracy is
only minimally affected

Ordering information

RF/IF Selection for FMAY FMA-B9 0856.6501.57

Extras

AM/FM Calibrator/AF Generator ~ FMA-B4 0855.6008.52

Log-periodic Antennas HLO23A1/ 0577.8017.02
HLO23A2 0624.2815.02

High-power Attenuator

20 dB/50 W RDL 50 1035.1700.52

Further options and exiras see catalog 93/94, page 275.

") In temperature range 20 to 30°C; over full temperalure range: error dou-
bles.

2 In temperalure range 20 to 30°C; over full temperalure range: additional
error £0.3%.
In temperalure range 20 o 30°C.

4 Guaranteed data for frequencies from 108 to 120 MHz and 328 to
336 MHz, typical values for all other frequencies.
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Measuring the output power of a UHF transceiver wilh NRV-Z53 and URV35
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Voltage and Power Measurements
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Designation Frequency range Field of application, special features Type Page
Power range
Peak Power Sensor | 30 MHzto 6 GHz | Measurement of transmit power of TDMA radio | NRV-Z31 102
1 uWto 20 mW equipment, sync pulse power of TV signals, peak
power of EMC test signals and peak power of
line-frequency modulated RF generators micro-
wave ovens, diathermic apparatus)
Thermocouple DCto 18 GHz Precise measurement of high powers, calibra- | NRV-Z53 104
Sensor 100 yWto 10 W tion, use as a dummy antenna, peak power
measurement on pulse-modulated RF (with
known duty cycle)
Thermocouple 300 uW to 30 W Same as NRV-Z 53, higher power-handling NRV-Z54 104
Sensor capacity
Insertion Unit GSM/PCN Sensor for Directional Power Meter NAS (cata- | NAS-Z7 105
0.01to 30 W log 93/94, page 301) for the new digital radio
networks
Peak Power Sensor | 0.01 to 19.5W Sensor for Power Reflection Meter NAP (catalog | NAP-Z 10 106
93/94, page 303)
35MHzto | GHz | Model 02 for measurement of sync pulse power
of low-power TV transmitters
890 to 960 MHz Model 04 for power measurement of pulsed
TDMA signal in GSM band
Peak Power Sensor | 0.1to 195 W Same as NAP-Z 10, higher power-handling NAP-Z11 106

capacity
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Peak Power Sensor NRV-Z31

30 MHz to 6 GHz

1 uW to 20 mW

50 Q

User-friendly — budget-priced —

versatile

Uses, characteristics

Peak Power Sensor NRV-Z 3 1 measures
fast and accurately the peak envelope
power (PEP) available into 50 Q of pe-
riodically pulsed or amplitude-modulat-
ed signal sources, thus complementing
the range of probes and sensors avail-
able for NRYD, NRVS, URV35 and
URV 55 power meters.

The wide frequency range covers all
conventional applications as well as
measurement fasks o be handled in fu-
ture communications networks up to
6 GHz. The lower frequency limit of
30 MHz (10 MHz at room tempera-
ture) allows measurements at the IF.

Typical applications

° Measurement of fransmit power of
TDMA radio equipment (GSM,
DCS 1800, DECT)

e Sync pulse power measurement of
TV signals

o Peak power measurement of EMC
fest signals

¢ Peak power measurement of line-
frequency modulated signals
(microwave ovens, diathermic
apparatus)

NRV-Z31 comes in three models

* Model 02 is universally applicable
and can handle short RF bursts with
a pulse width as small as 2 ps (TV)
as well as pulse sequences with a
low repetition rate (eg line-frequen-
cy modulated signals) from 10 Hz
upwards.

* Model 03 can be used for pulse
repetition rates from 100 Hz and,
again, for pulses as narrow as 2 pis.
Providing up to seven setiled read-
outs per second, model 03 is suited
for system applications. Like
model 02, model 03 is ideal for
measuring the sync pulse power of
negatively modulated TV signals
prescribed by the relevant stand-
ards for terrestrial television (NTSC,

CCIR, British, and OIRT). The meas-
urements can be made with or with-

out sound carriers. The effect of any

sound carrier can be eliminated us-

ing tabulated correction factors.
The picture contents have no effect
on the results of measurement.

* Model 04 is failored to the require-
ments of TDMA radio technology
(GSM, DCS 1800, DECT). It effec-
tively suppresses envelope over-
shoots permitted by relevant stand-
ards. Model 04 supplies approx.
seven readouts per second.

Voltage and Power Measurements

Models 02 and 03 enable peak power
amplitude-mod-
ulated signal sources at modulation fre-

measurements on

quencies up to approx. 100 kHz. The
sensors can thus also be used for moni-
toring modulated EMC fest signals as
prescribed, for example, by standards
IEC801-3 or EN50082-1 (draft).

When Dualchannel Power Meter
NRVD is used, NRV-Z31 can be com-
bined with any probe or sensor of the
NRV-Z or URV5-Z line. Together with a
Thermocouple Sensor NRV-Z51 to
-Z54, the modulation of output power
stages can be monitored, for example.
Correct level matching can be effected
by attenuators or directional couplers
connected ahead of the sensor.

Unmodulated signals can be measured
from approx. 100 nW with any NRV-
Z31 model. The sensors are individual-
ly calibrated, affording the well-known
advaniages of the NRV line of power

SENs0rs.



Voltage and Power Measurements

103

Specifications
Power measurement range 1 uW to 20 mW
Power handling capacity 100 mW (avg, pk)
Frequency range 30 MHz to 6 GHz'l
RF conneclor N male, 50 @
SWR (reflection coefficient)
30 to 100 MHz 1.05 (0.024)
0.1 10 2 GHz 1.1 {0.048)
210 4 GHz 1.2 (0.09)
4 to 6 GHz 1.35 (0.15)
Zero error? 30 nW
Display noise 267! 3nW
Calibration uncertainties [RSS in %)
30 o 100 MHz 1.5
0.1 1o 2 GHz 1.8
2104 GHz 2.7 (3.4 for 10 o 20 mW)
410 6 GHz 3.1 (3.8 for 10 1o 20 mW)

Temperature effect in %, referred
to indicated power, fypical values
in parentheses

Measurement of sync pulse power of TV transmitter IF stage

22 1o 24°C 0%

18 1o 28°C 10.3)

10 o 40°C 3(1)

0 to 50°C 72

Model 02 | Model 03 | Model 04

Minimum pulse width 2 us 2 us 200 ps
Minimum pulse repefition rale 10 Hz 100 Hz 100 Hz
Minimum pulse duty factor 5x104 | 1073 2x 102

for specified meas. time®! 2x10% | 102 2x10?

Max. pulse weighting error
(not applicable to CW)
in r range 10 pW to 20 mW,
pulse width 4.5 ms (models 02/03)
and 2200 us (model 04),

ulse repetition rale 2100 Hz
models 03/04) and
=50 MHz (model 02),
duty factor 20.07, 18 to 28°C 1.5 to 2.5%, for detailed
informalion see data sheet
PD 757.0841.21

General data

Dimensions
Weight
Length of connecling cable

Ordering information

Peak Power Sensor
Standard model
High-speed model
TDMA model

! |Lower frequency limit 10 MHz at room lemperature (with greater lolerances).
2 ) Within 1 h affer zeroing, permissible temperature variation 1°C, after 2 h warmup of basic unit and sensor.
31" Noise specifications (2 standard deviations) refer to filler 11 of NRVS, NRVD and URV55. Noise values for other fillers are obtained by multiplication with

factors given in the table below.

[Filter Mo. 0 1 2 3 4 5 6 7 ] 9 10 [ 12
Moise mulliplier 1] 32 23 16 11.3 |8 5.6 4 28 2 1.4 1 0.7
Measurement lime/s
Model 02 1.04 |1.04 [1.05 [1.07 [1.13 [1.24 |1.44 [1.84 |27 4.3 7.5 14 27
Models 03/04 0.135 [0.14 |0.15 |0.17 |0.23 [0.34 |0.54 [0.94 [1.77 |3.4 6.6 13 26

120 mm x 37 mm x 31 mm
0.35 kg
1.3 m (other lenglths on request]

NRV-Z31 0857.9604.02
NRV-Z31 0857.9604.03
NRV-Z31 0857.9604.04

In automatic mode, the filters are selected as a function of the measurement range and resolution as shown in the table below:

Measuremenl range I 1uW | 10 uW | 100 W I 1 mW |2C| mW
Filter No.
Resolution HIGH 9 7 7 7 7
MEDIUM |7 3 3 3 3
Low 3 o 0 0 0

4 ) Calibration uncerlainty refers to indicated power in W. Sensor nonlinearity is included.

5 )Included in calibration uncertainty.

6 )Models 02/03: if the pulse duly factor is lower than specified, longer setiling fimes are 1o be expected. In remote<ontrolled operation, a corresponding de-

lay should be introduced before Iriggering.
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Thermocouple Power Sensors NRV-Z53, NRV-Z54

DC to 18 GHz
100 pW to 10/30 W
50 Q

Precise, broadband, rugged

Uses, characteristics

For measurements on high-power
sources, fwo new thermocouple sen-
sors are available: NRV-Z53 /-Z54 for
nominal powers of 10 W and 30 W,

respectively.

For use in test shops, service, develop-

ment labs and EMC test rooms

e High-precision power and linearity
measurements on amplifiers, trans-
mitter output stages, radio equip-
ment, directional couplers and high-
power aftenuators

Pawer

36 (18) W

05w

41w

R

b 20 25 a5 50°C
Ambien! lemperature

Load diagram for NRV-Z54 and NRV-Z53 (in po-
rentheses)

Hatched area:

Maximum permissible surface temperalures lo
IEC 1010-1 are exceeded; provide protection
against inadverlent conlacling or load sensor

only briefly.

& POWER SLISOR
1y T

o Calibration of directional power
meters and EMC fest equipment

¢ Use as a dummy antenna for com-
pact radio equipment

e Peak power measurements on
pulse-modulated RF (with known
duty cycle)

The two power sensors stand out for

their high precision and measurement

speed over a wide power and frequen-

cy range. The thermal cell guarantees

high measurement reproducibility also

in the case of distorted or modulated

signals. With DC coupling itis possible

fo make measurements below

Generalor

leg SMGL)

G

’\\—f

==
Power Thermocol
Splitter RVZ

uple
Sensar II
NRV-Z53

E—E——iﬂfgumm—

& POWER SENSOR 5001
100w 1w OF 18 aHy
UISE (XA ON 29600 T0R

s wmimareimG so
NRYV.Z%)
"we 14130

100 kHz, which is important for
EMC applications.

Both sensors are equipped with rugged
attenuators designed for long-term sta-
bility. All metal parts are protected
against direct contact and the sensors
are thermally insulated.

NRV-Z 53 and NRV-Z 54 are individual-
ly calibrated and offer the well-known
advantages of the NRV family of power
sensors (catalog 93/94, page 297).

[e=ee |

Lo o o

A

OO0 eo

> E |

S P—

Thermocouple

put

Sensor B
NRV-Z54

Gain measurement on 15-W/20-dB amplifier with NRV-Z53 and NRV-Z54
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Specifications

NRV-Z53 NRV-Z54

Power measurement range 100 yfWio 10 W 300 pW to 30 W
Power handling capacity,

slatic see diagram see diagram

dynamic 1 kW (pk, 1 us) 1 kW (pk, 3 us)
Frequency range DC o 18 GHz DC 1o 18 GHz
Impedance 500 500
Max. SWR (reflection coefficient)
C to 2 GHz 1.11 (0.052) 1.11 {0.052)
210 8 GHz 1.22 (0.099) 1.22 (0.099)
810 12.4 GHz 1.27 0.119) 127 0.119]
12.410 18 GHz 1.37 (0.157) 1.37 (0.157)
Linearity? +(0.3% + 0.25%/W) +(0.3% + 0.15%/W)
Zero error?! +6 pW +20 W
Display noise 2a* 2.2 uW 7 uW
RF connector N N
Calibration uncerlainties (RSS in
%, referred to indicated power)

0.05 to 2 GHz 1.7 1.7

2 to 8 GHz 2.2 2:2

810 12.4 GHz 3.2 3.2

12.410 18 GHz 3.8 3.8
Temperature effect (in %,
referred lo indicaled power,
typical values in parentheses)

22 1o 24°C 03 09

18 10 28°C 0.8 (0.2) 0.8 (0.2)

10 to 40°C 2.5(0.7) 2.5 (0.7)

0to 50°C 4(1) 4
Operating lemperalure range
(class 1 to IEC 359, withoul
condensation) 0 to +50°C 0 1o +50°C
Storage lemperalure range -40 1o +70°C -40 to +70°C
Dimensions 240 mm x 54 mm x 60 mm | 298 mm x 54 mm x 60 mm
Length of connecling cable
(other lengths on requesl) 1.3m 1.3 m
Weight 0.53 kg 0.68 kg
Ordering information
Thermocouple Sensor NRV-Z53 0858.0500.02

NRV-Z54 0858.0800.02

1) In the temperalure range 35 to 50°C, only shortterm or reduced loads (see diagram) are permissible
if there is no protection against inadvertent contacting.
2 Power-dependent linearity error caused by self-healing of allenuator under continuous load. Typical

values of +0.5% for NRV-Z53 and +1% for NRV-Z54 are not exceeded over the enlire power range.

3)Within 1 h after zeroing, permissible temperature variation 1°C, after 2 h warmup of basic unit and
sensor. Zero error may briefly exceed specified values (by up 1o 0.5 mW for NRV-Z53 and 2 mW
for NRV-Z 54 al rated power) after measurement of high power.

4| Noise specifications (2 standard deviations) refer 1o filter 11 of NRVS, NRVD and URV5S. Noise val-

ues for other filters are obtained by mulliplication with the factors given in the table below:

Filter No. 0 1 2 3 4 o [ 7 8 9 (10 [N 12
Noise multiplier 51 32 |23 [16 [11.3](8 56 |4 28 |2 (1.4 [10 |07
Measurement fime/s [0.115 |0.12 [0.13 |0.15 [0.21 [0.32 [0.52 [0.92 [1.75 [3.4]6.6 |13 |26

as shown in the table below:

Measuremen!  NRV-Z53 |1 mW 10mW |[100 mW |1 W 10W

range NRV-Z54 |10mW |100mW |TW now ow

Resolution HIGH Filler 11 |Filter @ [Filter 7  [Filter 7  |Filler 7
MEDIUM  |Filler @  |Filler 7  [Filler 3  |Filler 3  |Filter 3
Low Filter 7 |Filter 3  [Filter O [Filter O |Filler O

3 ) Included in calibration uncertainly.

In automatic filler mode, the filters are selecled os a funclion of the measurement range and resolution

PCN Insertion Unit NAS-Z7

I-'ISII\TIBIE LU
FOR Gy

) ooy

NAS 15, a2 61230

%y

Uses, characteristics

The PCN Insertion Unit NAS-Z7 for the
Directional Power Meter NAS from
Rohde&Schwarz (catalog 93/94,
page 301) covers a wider frequency
range than the GSM Insertion Unit
NAS-Z6 (see NAS) and is thus able to
measure both GSM and PCN signals. It
is mainly used for measurements on
PCN base stations and operates in the
same way as Inserfion Unit NAS-Z6.

Specifications of NAS-Z7

Frequency range 890 1o 960 MHz
1710 lo 1880 MHz')

Measuremeni range 0.0 to 30 W2

Inaccuracy +6% of rdg (220 W)
+7% of rdg (20 1o 30 W)

SWR <1.15

Directivity >26 dB

Insertion loss <0.3 dB

Caonneclor N female, 50

Dimensions (W x H x D] 55 x 120 x 90 mm3

Weight 0.7 kg

Ordering information

NAS-Z7
0828.6746.02

Insertion Unit

1) Uselul lrequenl:z range for CW signals: 850

to 2000 MHz, but with higher inaccuracy.
2) Up to 100 W with higher inaccuracy.

e &

1
rf
4

by o Al SR

try
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Peak Power Sensors NAP-Z10/Z11

New sensors for Power Reflec-
tion Meter NAP for measure-

ment of TV and GSM signals

Uses, characteristics

Peak Power Sensors NAP-Z10/Z11 for
the frequency range up to 1 GHz come
in two versions. Model 02 measures
short RF bursts with a width from 4.5 ps
upwards and is especially suitable for
measuring the sync pulse power of TV
signals. Model 04 has been designed
for the GSM mobile radio network and
measures the power of the pulsed
TDMA signal with high accuracy.

Measuring the sync pulse power of TV
signals with sound subcarrier

Models 02 of the Peak Power Sensors
NAP-Z10 and NAP-Z11 are ideal for
measuring the sync pulse power of low-
power TV transmitters up to 195 W.
They detect the short sync pulses of all
negatively modulated TV signals to
NTSC, CCIR, British and OIRT stand-
ards, without the measurement result
being affected by the picture content.

The measurement can be made with
and without sound subcarrier(s). With
the NAP, the power indication that is
affected by the sound subcarrier can be
corrected. To this end, a correction fac-
tor determined by the vision/sound
power ratio can be entered manually or
via the IEEE bus. In particular small

“

™

\ La )
AOHDEASCHWARZ B

| POWER HEAD
| { W - nswisd) |
'J:;"-?us PEF OR AVD READING

1 AP 210 #SR0000 04 i

TV transmitters with combined genero-
tion of vision and sound subcarriers can
be monifored in this way during the

ongoing program.

Acceptance festing with mismatched
load

For the acceptance testing of high-pow-
er RF transmitters, the manufacturer as
a rule has to prove that the specified
transmitter power is also ensured in the
case of large mismatch of the load. For
every percent of measurement error,
the manufacturer has to allow for addi-
tional RF power to make up for the er-
ror. This is where the high directivity of
the NAP sensors of at least 30 dB over
a large frequency range can be fully
used to advantage. With an SWR of 3
of the connected load, this high direc-
tivity causes an additional measure-

'd

sors NAP-Z10 and -Z11

ensure error-free meas-
urement of the GSM P
Iransmit pulses

Models 04 of Power Sen- T

~

" ‘"--'if"" mm,.,..,,...z- 3.:“

-l ' POWER HEAD

GmNNr - 1mw S0
I}:'u(!nui- PLP OR AVG READING
1 NAP-Z1)  BS2EO1G2 2

e

ment error of maximally 3.2% for the in-
cident power, whereas with a directivi-
ty of 20 dB an error of three times this
amount has to be expected.

Measuring the TDMA burst without
overshoots -

The specifications for the digital radio
networks to GSM standard allow over-
shoots of the envelope of up to 4 dB
above the pulse top of the TDMA burst.
A fast peak power meter may respond
to such overshoots, causing measure-
ment errors of more than 100%.

Models 04 of the Power Sensors
NAP-Z10/Z11
signed for measuring the TDMA sig-
nal to GSM standard and eliminate
the unwanted overshoots for the

are especially de-

measurement.

Overshool not 1o be included in measurement

_Tronsmitted power
to be measured

GSM
transmil pulses

e
4.62 ms

_ !
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NAP-Z10 | NAP-Z11 NAP-Z10 | NAP-Z11
Power Sensor
Models 02 Models 04
Frequency range ;"rai%%;i" [ 35 MHz 1o 1 GHz 890 to 960 MHz
or meas
Power measurement rangeJurement 0.01 0.05)1019.5W | 0.1(0.5)10195W | 0.01(0.021019.5W [ 0.1(0.2)10 195W
Power raling see diagram
Parameter measured average (AVG) and peak envelope power [PEP)
Modulation frequency
range (AM) PEP 50 Hz to 100 kHz —
Pulse width (PM) >4.5 us 577 ps
Pulse repetition rate (PM) =50 Hz 216.7 Hz
Power measurement AVG £6.5% + 1 count + 0.01% of Prgi? <4.5% + 1 count + 0.01% of Py,
error!!
at 20 1o 25 °C PEP same as AVG, plus PEP error [see below) <6% + 1 count + 0.02% of Pppgy?
Temperature effect AVG <0.25%/K
(-10 to +20 °C and
+25 lo +55 °C) PEP same as AVG, plus 0.001% of P,q, /K
2 [3]% + 0.02% of Pro,? (0.2 to 199 kHz)
3.5 [5]% + 0.02% of Ppo,? (100 o 200 Hz)
6.5[8]% + 0.02% of Pra? {50 to 100 Hz)
PEP error included in power measurement error (see above)
with pulse modulation as a function of pulse repetition
rate, duty cycle 0.05 to 1; values in [ ] for duly cycle
0.005 to 0.05
TR =30 dB (40 MHz to 1 GHz)*
ST 526 dB (35 to 40 MHz)) B0 Y
SWR <1.25 5 (10)% typ. (values in () for PEP) 5% typ.
SWR measurement error
SWR <2 8% Iyp. 8% typ.
Characteristic impedance 50Q
SWR <1.03
<0.10 dB (up o 300 MHz) | <0.08 dB (up to 300 MHz)
Insertion loss <0.25 dB (up to 500 MHz) | <0.15 dB (up to 500 MHz) <0.2 dB
<0.75 dB (up to 1 GHz) |<0.20 dB [up to | GHz)
Electrical length 140 mm 133 mm
RF connectors N male/female
Dimensions 118 mmx 118 mm x 45 mm
Weight 0.7 kg
w
R Y . SWR [test iter |
Ordering information T 5000 - fest o) <1 iana
1000 == e
Power Sensor NAP-Z10% 0858.0000.02 g0 =<1 Napz5/211
NAP-Z10%! 0858.0000.04 PATES —_— =
NAP-Z1 19 0852.6707.02 200 +—1 - e
NAP-Z119 0852.6707.04 100 |— APt x g
50 E@
All RF conneclors can easily be adapted lo other systems with the aid of 20 : L:L’?P(ﬂ e
screw-in assemblies; please order adaplers separately (see table below 10 <10 |l NA'I‘.?O
right). i
Erratum on page 304 of the Measuring Equipment Calalog 93/94: * 20 40 60 80100 200 400 660 MI:|11000
NAP-Z6 is [itles with a Dezifix B conneclor and not as stated with an il
N conneclor,

1) Referred to the power in W flowing out of sensor with auloranging, error
limits for AVG mode without modulation.

2 Maximum sensor power (see power measurement range). N

3) For modulated signals, the specified upper limils refer o the maximum

peak envelope power (PEP).

4 Measured in AVG mode; slightly lower values in PEP mode, depending
on envelope of test signal.

Maximum continuous power rating of sensors [with modulated signals:
maximum peak envelope power PEP)

3] With firmware version 5.0 or higher only.

6 With firmware version 3.1 or higher only.

The maximum powe
Plat 1 GHz}/w’ﬁ

Adaptation to Male Female Max. power
at 1000 MHz
017.7532.00 017.5398.00 0.6 kW
BNC 017.7832.00 |017.5730.00 |0.4 kW
4.1/9.5 017.9106.00 |017.8516.00 |0.8 kW
Dezifix B 018.2486.00 1.3 kw

r al other frequencies can be calculated with Py =
)

in GHz)
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Testing with Test Workstation TSA under Windows NT™ on o PC

Contents of Chapter 8

&

Designation Field of application, special features Type Page

Test System Software | Testing with Test Workstation TSA under operating system TSSwindows 109
Windows NT™ on PCs

TSAP 112

Power Test Station

Testing of power supply units and other electronic power circuits
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Test System Software TSSwindows

Testing with Test Workstation
TSA — under Windows NT™
on PCs

(TSA see catalog 93/94,

page 324)

Uses

TSSwindows, a powerful system soft-
ware for the Rohde&Schwarz Test
Workstation TSA, has especially been
designed for the future-oriented operat-
ing system Windows NT™.

The variety of test modes of the tester

family, such as

e hybrid in-circuit tests
* analog and digital functional tests
¢ power and boundary-scan tests

can thus be used - either individually or
combined — on PCs.

Characteristics

TSSwindows features a menu-control-
led user interface designed for ease-of-
use. Since the menus only contain those
functions which can really be per-
formed in the particular mode, even the
inexperienced user will soon be able to
operate the system. The menu options
can be selected using softkeys or the
mouse, so ensuring fast and error-free
operation. Entries can be made on
forms containing default data derived
from the current operating environ-
ment.

.
11259
rirdg
e
i35
N
‘egp 1
T o N
WINDOWSNT.
= T5Swindaws [-1-1 [=[ctock-an7ma]-]-
| TstDdngger  TRS 40 TEAS-NT 17:09.83 Senings :
| Ieamnice LOCAL TSL  Modsluor Band sBE ]
>0l < lean Moctalator Boud 4
| ¥ X0 STER D1 Papert | Statmmasts 10 times |
il Next e o Fxt B BUN Rop Conditionn  NOGO |
3 o Meisired Vilze:
3 setrepeat [ :
4 rpec STEF 04 = = - =
o =] IC-CHECK
e TEST 1CC - 1
A e
ddmp v e —
7 logie sate AVERADE. 2 2 ftpatall anenis
s 3 10 aaa st act act act |
AR o : g Iw " e iro.and  tol ey tol |
Emmediue Pail sOt.1 Eplemez LTOEY nE 7 OWM 10T 3 3poOMM gof |
o ST 5 Joere MEEX vt e |
? PN eDL.3 *01.3 FE.9 OMM  ROT 249, OHM 102 |
w4 BP PII . ACLEOUT & it mom wCLKaUT 73.6 OMH 302 T9.7 OHm 0% |
PIN  WDL.6 "D1.5 B4.5 004 10X 3, 34P0MM f0E |
del B oL e T *03.9 4.6 01 101 321, OWM 40% |
tead var o] weita TR w034 84.% 0HW 10T 318, OHM 10K |
el S = =HI_LO 712 OMM 10T 245, OWM 10% |
e var S i ie ™ sHILO 7.2 GOt 101 245, OHM 10t |
iy Bisl lBI-II 2 mean D111 B85.0 O8M 101 393, OHM 1ot |
P IBI.I' =01.12 80,8 0N 102 184, OHM 1wt
lewve S1id. AB }‘ fied prev =013 TE.9 00N 10T 249, OWM 10T |
fad soa Ead bange
NG CHEP feot]
f=dprav it @J
frdchange  STEP D2 e -
help TEST 1EC data accepled |
VEE WvEC
GND wEND
MALAWALT 10 MSEC
AL : . 2 =
x B & 20 % O @

Windows help function

The programmer's manual for the test
language TSL is contained in the Win-
dows help function. Clear graphics, ref-
erences displayed at a keystroke,
search and index functions help the us-
er get fo the sought information quickly
and without having to go through the
manual.

File Edil Bookmark Help

[Seosch [ Back [itinowr [ cc | 2 |

[=

20.2 RESET HSE Stalement
Sntas giach 20-

asnthrestmt —REIETHIE

T

see Sacbon 201

Oescrphan

The RESET HSE statemant can be uved fo seset all snalog connecions of
e HSE Indradusl ConeErtons s well 83 Complets Groups of coenEchens

I canbe met

| addsontothe
connechon of the HSE

the defmtons descrbad below apptyta

v hurthir intarmanon 15 prosaded with the RESET HSE sstament sl

inyhuinart hnes and a% ping are duiconngcted rom the analag buses

=]

Convenient help function

Open architecture

Any Windows application can be
called up from a test program. This, for
example, allows test data to be pro-
cessed in the spreadsheet program Mi-
crosoff® Excel and output on a graphic
display. Programs for PC plug-in cards
can also be included in the test run.

Test methods

Hybrid in-circuit test

© The CAD fest processor UNICON
converts CAD output lists in ASCII
code fo the board description for-
mat of Test Workstation TSA

¢ The CAE fest processor UNICAE
generates component models for
the library from tabular CAE output
lists in ASCll code. This allows logic
simulations, for example from
ViewSim (VIEWIlogic), to be taken
over
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TSSwindows

e The PLD test processor generates
fests for programmable logic com-
ponents. Clock, force and disable
sequences are generated using the
standardized JEDEC format

o The automatic test generator ATG
generates an in-circuit/cluster fest
program on the basis of the board
description

e The IC check generator is used to
generate fests for ICs by means of
analog test facilities. In the case of
a fault, an automatic diagnostic al-
gorithm analyzes and evaluates the
test results

CAE/CAD Systems

UNICON UNICAE PLD
Test Tes! Test
Processor | | Processor | | Processor
Automalic
Test G IC Check

Generalor

[ Companent library

Test Program

Automatic in-circuit test generation with CAE/

CAD data

Analog and digital functional tests
* The digital test generator CATE con-
verts the simulation results to a func-
tional test program with diagnosis
— Defective components can be de-
termined easily from the fault dic-
tionary on the basis of the symp-
toms shown
— The digital test generator is avail-
able for the LASAR (Teradyne),
CADAT (RACALREDAC) and
HILO (GenRad) simulators

CAE Systems
LASAR, CADAT, HILO

Digital Learn Test Interactive
Test Generalor Generator Test Generator
(CATE) TG) (ITG)

Test Program

ault Dictionary ui o
Data Dota

Automatic funclional test generation with diagno-
sis from CAE dato or from data obloined by the
learn test generator

¢ The learn test generator LTG pro-
vides fest programs for digital cir-
cuits whose response is not known
or changes as a result of program-
mable components

° The interactive test generator ITG
generates functional test programs
simply by completing device-specif-

ic forms

=| File Edit Window Help

Graphics - [Graphics: OTAGRAPH.OGR: Main Layoul]

Boundary scan test

The boundary scan method considera-
bly simplifies testing of complex digital
boards. A test paltern generator pro-
vides test patterns for checking the con-
nections between the individual ICs.
The boundary scan test can be com-
bined with the in-circuit and the func-
tional test.

Quality management and paper-
less repair

Relational database Oracle®

After each test, the relevant data are di-
rectly entered info the Oracle database
and so are immediately available for
repairs and quality reports. An ASCII
interface allows test and repair data to
be loaded from other systems. The da-
tabase may also be incorporated in net-
worked computers running under dif-
ferent operating systems (eg UNIX,
VMS, 0S/2™).

Online Test Analysis

12-10-1993 16:04:53

HE 1r|0

Board.ID  Demo-Board
SerialiD %
Start Date/Time

Update Interval 1 Minutes
Display Threshold 1 Faults / Board
Display Limit 80.0 %

Component # %
R31

SHORT1
T1-LED
RECTIFIER D15
R24

D12

X4/58

RO7

SHORT2
TRANSFORMER

2309-1993 11:10:03

to %
Number of Tests 205
Number of Fails 108
Yield 47.3

Faults/Board [%]

| e ¥ x
17.0 34.0 51.0 68.0 850 | |

LIl

Weak spois immedialely defected using the online lest analysis
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Quality analysis and paperless repair
are carried out using the TSA computer
or a networked PC with version 3.1 of
Microsof® Windows™.

Quality reports

Online analyses with summary, de-
tailed and frend reports including
graphics permit weak spots in the man-
ufacturing process fo be analyzed and
immediately eradicated. Alarm indica-
tions during the production fest enable
defects to be localized at an early stage
and further defects to be avoided. An
SQL interface provides access to the
data stock.

Paperless repair

The test data of the boards to be re-
paired can be refrieved from the data-
base in paperless form after the boards
have been identified using a barcode
reader. For every board unsuccessfully
repaired, a test and repair report can
be displayed by pressing a key. It is al-
so possible to read the entries of other
boards and so benefit from the experi-

ence already gained.

Windows NT" — the modern
platform

Windows NT from Microsoff®is a high-
end operating system with 32-bit archi-
tecture and preemptive multitasking.
The user interface, which is basically
the same as Windows™ 3.1, is very
convenient and easy to get acquainted
with.

Compatibility

All applications that have been estab-
lished for MS-DOS, Windows 3.0 and
3.1 and LAN Manager are binary-com-
patible and can be run on an Intel pro-
cessor under Windows NT. Windows
NT also supports OS/2 server and
POSIX-conformable applications.

Safety

The memory protection provides high
system stability. The operating system
and the applications have their own ad-
dress ranges fo prevent overwriting.
The various user resources (programs,
data, memories) are profected by the
entry of a name/password.

Multitasking

With preemptive multitasking, the oper-
ating system makes for the efficient dis-
fribution of computing times fo the dif-
ferent applications. So itis possible, for
example, to carry out tests on a series
in the foreground while evaluating the
quality in the background.

WINDOWSNT.

Version 3.1

Copyright© Microsoft Corporation 1985-1993,
All Rights Reserved

Easy integration into PC network
Windows NT includes a network as
standard so that users can resort to the
same files and printers as well as ex-
change messages. The TCP/IP proto-
col is available for exchanging data
with other computers and operating
systems.

Some network manufacturers offer sup-
plementary products such as Path-
works for Windows NT from Digital

Equipment, allowing an NT system fo
be used in the DECnet as a pathworks
client or server. A client product from
Novell for Windows NT provides ac-
cess to Novell files and printer servers.

X Window'  — opening up the
UNIX world

TSSwindows uses an OSF/Motif " inter-
face based on the standardized X Win-
dow and acts as a graphic interface for
UNIX and VMS operating systems. The
client/server concept of X Window
makes it possible to
TSSwin-
dows from any PC
fitted with an X-Serv-
er software. From
the PC of Test Workstation TSA, pro-
grams can be started on other net-
worked UNIX or VMS computers.

operate

Recommended PC equipment

Computer with Intel processor
* 80486/33 MHz

¢ 16-Mbyte main memory
250-Mbyte harddisk

314" disk drive

e CD-ROM drive

e 17" colour monitor

VGA graphics card
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Uses

Power Test Station TSAP complements
Test System Family TSA/TSAS through
the testing of power supplies and other
electronic power circuits, As a complete
incircuit and combinational fester the
TSAP localizes all defects down fo com-
ponent level with extremely high accura-
cy, as a complete power fester it meas-
ures all data under full load and with all
these facilities combined it provides com-
plete fault coverage in a single test run.

Characteristics

Main features

® Incircuit, functional and power-sup-
ply tests in one step, hence consid-
erable savings in test cosis

o Maximum test depth

e 100% TSA/TSAS-compatible fix-
fures and programs

® Interactive power test generator

1

° Measurement of all quality data to
ISO 2000 during testing

* Modular system concept ensuring
customized solutions for every ap-
plication

Fixtures

¢ Combined standard and power in-
terfaces: Pylon (TSA/TSAS-compati-
ble), similar to DIN 41612 for pow-
er signals

o Bed-of-nails fixture (vacuum, pneu-
matic or mechanical systems)

* Two-stage and double-chamber fix-
tures

o Functional-est fixture or connection
via cables

Power test generator

The inferactive power fest generator
cuts down on learning and program-
ming fime. With the aid of self-explan-
atory forms, the user can immediately
concentrate on the test problem without

having fo learn the programming lan-
guage or handle IEC/IEEE-bus com-
mands. The fests can be carried outand
modified interactively and the software
generates commands with the correct
syntax in the test language.

Power tests

o Output voltage (with and without
load)

o Power consumption, load current

° Input power (active/reactive/ap-
parent power), efficiency

° Load regulation, line regulation

e Cross regulation

e Ripple and noise measurement

* Frequency and pulse width of
switching regulators

 Load transient recovery time

e Current limiting

e Short-circuit behaviour

e Overvoltage profection, shutdown

¢ Powerfail function

e Automatic frimming
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Specifications

Basic configuration of power option

Rack
TSA basic unil

Power interface

Common data of individual units

19", 32 10 41 HU

integraled or accommodated in sepa-
rate cabinet, 15 HU

similar to DIN 41612 [design C96,
H15, H7 /F24)

All units are floating (excep! funclion/waveform generator), insiruments up
1o 20 A con be relay-isolaled. Sense lines for compensating fixture wirin
and connection lo scanner are integrated. The following units and modules
can be incorporated (insiruments with higher ralings on requesi).

AC and DC sources
AC generator type 1 (1 phase)
Vollage/current [power)

Frequency

AC generator lype 2 (3 phases)
Voltage/curren! (power)
Frequency

DC source type 1/type 2
Vollage/current [power)

DC source type 3
Vollage/current [power]

High-voltage source
Voltage/current (power)

Power supplies up to 7000 W

DC/AC amplifiers 1 and 2
Voltage/current (power)

Bandwidth
Programming
Operaling mode

Amplifiers up to 1500 W/ 100 kHz
Active loads

Type 1

Type 2 (max. 5 x)

Type 3

Type 4

Dale common 1o all types
of aclive loads

Loads up to 6000 W

0 o 280 V (500, 1000, 2000 VA) or
2 10 250 V/10 A (2500 VA|
50/60/400 Hz, opt. 40 to 1000 Hz

3x 010280V (3 x 250 to 2000 VA)
16.66 1o 1000 Hz

mox. 10 A/5 A

Olo8V/0to 10 A (BO W) or
01020V/010 10 A (200 W) or
01070V/0to 10 A [350 W) or
01020V/0to 5 A (100 W) or

Oto 40V/0to 5 A (200 W) or

010 100 V/0 to 2 A (200 W)

0 1o 40 V/0 to 40 A (600 to 800 W)
max. 8 A

010350 V/01to 5 A (600 to 80O W)
or 010 300 V/0 10 0.6 A (180 W)
supplied upon request

+50 V/+2 A (100 W) or

+20 V/+20 A (400 W) or

+100 V/+1 to 4 A (100 to 400 W)
amplifier 2: 200 V/+1 A (200 W)
DC to 4/20 kHz

currenl, vollage, exiernal signal
bipolar, source and sink operation;
amplifiers can be used as a dynamic
load

supplied upon request

Oto 10 V/0 1o 20 A (200 W)
31060 V/0 10 5 A (300 W),
oph. 10 A (650 W), opl. from O V
310240V/010 10 A (250 W)
31060 V/010 60 A (350 W)

conslant current (sink)/constant resist-

ance operation with automatic switch-

over, porallel-connected loads, voll-
age and curreni readoul, internal or
external modulation (option)
supplied upon request

Measuring equipment
Digital Multimeter UDS 5
RMS Voltmeter URE 3
Arbilrary Waveform Generator ADS
Function generator module FGM
Timer/counter module TCM
Wavelorm analyzer

Number of channels/

slorage copacity

Sampling rate
Power meter

Measurements

Voltage/current
Double resistor decade
Power range

Accuracy

Matrix
Power swilching

Scanner
Bus

Free relays

Utilities

Discharge circuit

Shunis

Power supply for fixtures
Open collector outpuls
Free relays

Further ulilities

Protection

Software

Interactive power lest generator for measuring instruments and scanner, self-

documenling power lests, sell-tes!

GGeneral data

see catalog 93/94, page 308
see calalog 93/94, page 305
see calalog 93/94, page 240
see TSA, calalog 93/94, page 326
see TSA, calalog 93/94, page 326

2/16 k
100 MHz

currenl, vollage (rms and peak), im-
pedance, power, opparen| power,
cos p/efficiency

up o 320 V/30 A

1 Q1o 16 MQ, resolution 1 Q
0.5 W, <16 € 1 W), oplionally
0.1 Q1o 1.6 MQ, resolution 0.1 ©
0.1% + residuals

all units with force and sense lines up
to 20 A

for all units and external inpuls up to
320V

6-wire bus for up to 1088 pins (basic
model)

see "Utiliies" and TSA basic model

7 x 2.4-W resistor

2x20mQ/5W, 1 x 100 mQ/3 W
+5Vand +12V, 2 A

5(12V/500 mA)

mox. 6, depending on configuralion,
max. 8 A

IOM, APM, ARM, eg 32-bit

1/O porls, 32 relays 100 V/1 A,

4 relays 250 V/8 A

high- and low-voliage indication,
salety shutdown

[Dimensions, weights and power supply specs apply to power oplion ol

Power supply

Dimensions (W x H x D)

Weight

Ordering information

Power Test Station

TSAP fixture inlerface

nly)
230 V £10% [or 380 V, 3-phase, c.r&
pending on configuration), 47 1o
63 Hz, 2000 to 6000 VA in addition
lo TSA basic model and computer
1200 mm x (1600 mm to 2000 mm)
x BOO mm
300 1o 600 kg

TSAP
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Process controllers from Rohde & Schwarz tailor-made for lean production in industry
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Contents of Chapter 9

Designation Field of application, special features Type Page

Industrial Controller Automated measurements; 80486/33 MHz, 8-Mbyte RAM, 200-Mbyfe | PSM2 116
hard disk, 3' 4" drive, interfaces: IEEE 488.2, FUP, 4 x COM, 2 x LPT,
PCMCIA; Graphics: variable from VGA to 1024 x 768 pixels

Same as PSM2, but 9" monochrome LCD display (VGA) PSM5 116
Same as PSM2, but 8" colour LCD display (VGA) PSM7 116
Special Keyboard For use in systems, shielded for EMC-critical applications, rack-attacha- | PSA-Z1 344
ble, rollkey
Standard Keyboard | Universal use PSAZ2 | 344
Floppy Disk Drive 3'/"/1.44 Mbyte; software installation, data storage PSA-B6 | 343
Same as PSA-B6, but 5'/,", 1.2 Mbyte PSA-B16
SCSI Hard Disk 540 Mbyte, mean access time 12 ms, SCSI Host Adapter PS-B27 re- PSA-B17 | 117
quired
Exchangeable Hard Disk | 250 Mbyte, ideal as data store PSA-B9 117
PCMCIA Exchangeable Hard Disk 40 Mbyie PSM-B9 | 117
Frame for PSA-B9 Service life >10,000 exchanges PSA-B8 117
Memory Extension 4 x 4 Mbyte, max. configuration 32-Mbyte RAM PSM-B2 | 117
2nd IEC/IEEE-bus Interface | IEEE488.2, 16 bit PS-B4 345
TTLI/O Interface Polling of external digital control lines PS-B11 345
Analog /O Interface A/D and D/A conversion of fest signals, eg audio; 12 bit, +10V, 50 kHz | PS-B13 345

sampling rate; including driver software, application software for storage os-
cilloscope, data monitoring and FFT analysis

Ethernet Adapter Integration into data networks, 10 Mbit/s, CSMA/CD PS-B21 345

SCS| Host Adapter PS-B27 117

MS QuickBASIC BASIC compiler with editor and debugger for development of measure- | PS-K1 347
ment software

VisualBASIC Same as MS QuickBASIC, but Windows user interface PSM-K1 347

LabWindows CVI Same as LabTest, but Windows user interface PSM-K2 | 348

Industrial Monitor 15" colour monitor for use in vehicles and in industry; multisync, max. | PMC4 119

1024 x 768 pixels, dustproof and splashproof cabinet

Measurement software is described in connection with its specific applications in the individual chapters of the catalog. Page
numbers 343 and above refer fo the main catalog 93/94.
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Industrial Controllers
PSM2, 5, 7

Just for the job: industrial con-
trollers for automated test sys-
tems in industry and lab.

Turnkey, ready-to-go units

Uses

The Industrial Controllers of the PSM
family from Rohde & Schwarz provide
a complete solution for automated test
systems in industry and lab. Thanks to a
perfecily matched hardware and soft-
ware, the user will be able to implement
measurement applications  within a
minimum fime of familiarization.

Lean production is increasingly gain-
ing importance in industry and stands
for production with maximum efficiency
and minimum expenditure. This is exact
ly the field of application of the PSM. Be-
ing produced on the principles of lean
production itself, the PSM is suitable for
use wherever automation is the order of
the day with the objectives of saving
costs and increasing efficiency.

More than a standard PC

In addition to standard features like
compatibility with the industry stand-
ard, builtin IEEE488.2 interface and
optimized EMC/EMI characteristics,
these controllers provide special fea-
tures which a standard PC usually does
not offer:

Control of Measuring Instruments
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* Microsoft Windows user inferface
extended for measurement applica-
fions

® Colour LCD with excellent display
quality

e Also available with monochrome
LCD display (PSMS5)

e Universal interface (factory user
port), tailored to applications in in-
dustrial automation

e Parallel connector for external mon-
itors

* PCMCIA interface for memory and
interface expansions

o 7 free slots

e Can be rackmounted

e Can be controlled without external
keyboard

» Optional DC power supply

o Know-how and support from an ex-
perienced T&M equipment manu-
facturer

Excellent price/performance
ratio

The purchase price of the PSM for a
well-equipped basic configuration is
distinctly lower than that of comparable
products. But also the costs for mainte-
nance, update and logistics are low
due to the service-friendliness, upgrad-
ability and type stability of the PSM.
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Modules affected by technological de-
velopments, such as CPU or graphics,
are accommodated on separate plug-
in cards to enable easy upgrading.

Extensive basic hardware

e CPU 80486/33 MHz

o 8:Mbyte RAM

* 200-Mbyte hard disk

o 31/," floppy disk drive

e In addition to IEC/IEEE bus, many
other interfaces indispensable in
automated measurements such as
2 x LPT, 4 x COM, andlog /O,
digital 1/O, A/D converters, re-
lays, optocouplers for SPS driving
and three COM ports

e PCMCIA interface

* Integrated colour or monochrome
LCD display with softkeys

* 200-W power supply, two temper-
ature-controlled fans

The only difference between the three models is
the screen display: here PSM2 withoul display
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High flexibility

¢ Language interfaces for operating
the versatile interfaces of the PSM
via common languages such as
MS-C, TurboPascal, Turbo C++

e Open-architecture driver software:
interfaces can also be addressed
from customer-specific program-
ming interfaces

o 7 free 16-bit ISA slots

e Optional DC input for mobile use
of the PSM, eg in cars

Memory

The 8-Mbyte RAM can be expanded to
32 Mbyte. A 200-Mbyte hard disk is
installed as standard.  Another
540 Mbyte can be added on by inte-
grating the SCSI Host Adapter PS-B27
and the SCSI Hard Disk PSA-B17.

Peripheral SCSI Drive Unit PSDU

The Peripheral SCSI Drive Unit PSDU,
which can be cascaded and, like the
PSM, is rackable, allows an almost un-
limited expansion of the hard disk ca-
pacity in 1-Gbyle steps per PSDU.

The PCMCIA slot provided as standard
is particularly suitable for the connec-
tion of external interface and memory
cards. This interface is a standardized
universal bus for which in addition to
memory cards and hard disks numer-
ous interface modules such as fax mo-
dems or exchangeable hard disks [eg
PSM-B1) are also available.

Data security

The high degree of data security that
the PSM offers is through the use of
passwords and exchangeable storage
media like memory cards and hard

disks.

Powerful software

* MS Windows user interface

o The controllers come with a power-
ful, self-explanatory software which
can be used to control measuring
equipment via IEC/IEEE bus imme-
diately affer switch-on

e Convenient online help

* Windows drivers are supplied for
all PSM interfaces, such as IEEE in-
terface, FUP and front panel, so

that user-specific Windows applica-

fions can be generated

e The PSM can also be operated un-
der DOS and therefore comes with
Rohde & Schwarz BASIC, and op-
tionally with Microsoft QuickBASIC.
Programs generated for the PSA
controller family can of course also

be run on all PSM controllers.

¢ Optional software extensions such
as LabWindows CVI and
VisualBASIC are written for the
Windows operating system.

Convenient online help

Windows has a powerful online help
system. The PSM documentation is fully
integrated info the help system. The de-
sired description can be quickly found
with the aid of convenient search func-
tions and displayed. For those prefer-
ring to work with a hardcopy of the man-
val, output via a laser printer is possible.

High-resolution, high-speed
graphics

AVGA colour or monochrome LCD pro-
vides high-quality display of text and
graphics, both menu windows and re-
sult graphics alike. The only difference
between the three models lies in their
display facility:

— PSM2 without display

— PSM5 with 9" monochrome LCD
display

— PSM7 with 8" colour LCD display

In addilion to memo-
ry cards and hard

isks, numerous in-
terface modules like
fax modems or ex-
changeable hard
disks [eg PSMB1)
can also be connect-
ed lo the PCMCIA
slot
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In conjunction with an external monitor,
eg PMC3 or PMC4 (page 119) the
graphics card of the PSM can also be
used in a high-resolution mode with up
to 1024 x 786 pixels.

Factory user port:
an interface for the job

The factory user port (FUP) provides
with a single connection a variety of
useful interfaces that are for instance re-
quired in automated measurements.
The digital I/O interfaces, fully isolated
via optocouplers, allow control of exter-
nal processes or measurement of ana-
log voltages without an external IEC/
IEEE-bus voltmeter.

Whether relatively simple or highly
complex instrument control tasks have to
be performed, the FUP is extremely versa-
file and the programming steps are cut
down to the absolute minimum. There-
fore, various highlanguage drivers for
the interfaces are built in so that the user
can choose programming the simple
way with BASIC under DOS or profes-
sionally with C under Windows. Allinter-
mediate levels are also supported.

Specifications

Processing unit

CPU 80486

Clock frequency 33 MHz Serial

RAM 8 Mbyle

Display Printer

PSM2 none

PSM5 LCD monochrome, 9"

PSM7 LCD colour, 8" SPS driving
Screen anli-glare

Mass storage Software

Hard disk 200 Mbyte Operaling system
Disk drive 1.44 Mbyle, 34" g 93
Interfaces P ing |
IEC/IEEE bus IEEE488.2, compatible with NI NAT RTINS
PCMCIA release 2.0, type lll conneclor

Keyboard 5-pin DIN

Front-panel control

In the daily routine of industrial automa-
tion, external keyboards or use of the
mouse are often not very practical. To
prevent erroneous seftings, Windows
application programs can be activated

—v

T10.bit A/D converter Oto 3V

) £ B B

for the PSM directly in the rack without
an external keyboard. All keys are pro-
vided on the PSM to activate for in-
stance pull-down or pop-up menus, se-
lect and start individual menus. Numer-
ical values can be entered via a deci-

mal keypad.
| o® |36
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The factory user port [FUP) provides a number of very useful interfaces at a single connector

Factory user port

3 Numerous interfaces on
the rear panel

8 digital inpuls/outpuls; 8 x analog
input 10 bit, 0 to 5 V; analog oulput
8 bit, 0 to 5 V via pulse width modu-
lator; optocouplers, 1 input, 1 output;
relays: 2 swilches, SPS driving
RS-232.C, for use of front panel:
COMI, 2, 3; withoul use of front pan-
el: COM1, 2,3, 4

Centronics LPT1/LPT2 (LPT2 can also
be used as a digital inpul/oulpul)

software drivers: LabWindows (CVI),
TurboPascal, MS VisualBASIC

MS Windows from version 3.1 and
higher or MS-DOS from version 6.0
and higher

MS QuickBASIC, Rohde & Schwarz
BASIC, software drivers for
QuickBASIC, MS VisualBASIC, MS-C,

TurboPascal
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Graphics
With integrated LCD

For external monitors

General data

Power supply

Dimensions (W x H x D)
Weight

PSM2

PSMS

PSM7

Ordering information

Industrial Controller

Accessories supplied

In

2nd IEC/IEEE bus (IEEE488.2)
TIL I/O Interface

Analog 1/O Interface

Ethernet Adapter

SCSI Host Adapter

Industrial Monitor PMC4

15" colour monitor, especially

for use in vehicles and industry

Main features

* Multisync technology with automat-
ic adaptation of display resolution

Specifications

CRT

Deflection/dol pitch
Input signal
Video

Impedance
Sync
Video bandwidth
Synchronizalion
Horizontal
Vertical
Resolution (non-interlaced)

VGA slandard: 640 x 480 pixels
1024 x 768, 800 x 600, 640 x 480
pixels

10010 120 V £10%, 47 to 440 Hz,
max. 4 A; 220 1o 240 V £10%,

47 to 63 Hz, mox. 1.3 A;
oplionally 10 1o 28 V DC

427 mm x 177 mm x 460 mm

13.2 kg

14.1 kg

14.4 kg

PSM2 1046.1004.20
PSM5 1046.1004.50
PSM7 1046.1004.70
mouse

PS-B4 1006.6207.04
PS-B11 1006.7303.04
PSB13 1006.6859.02
PS-B21 1028.9009.02
PS-B27 1064.5500.02

15" flatface CRT, active display area
262 mm x 196 mm, medium persis-
ence [phosphor P22}, anliglare, anti-
stalic coaling, internal implosion pro-
tection

90°/0.28 mm

composite RGB, analog, positive,

1 Vop: negalive sync on green;
noncomposite RGB, analog, posi-
tive, 0.7 Vp,p, with external sync
750

TTL levels, H/HVY positive or negalive
80 MHz

30 to 62 kHz [automatic)
48 to 100 Hz (automaltic)
640 x 350 to 1024 x 768 pixels

e Sturdy aluminium casing, dust- and
splashproof

Memories

Frame

Exchangeable Hard Disk
250 Mbyte (PSA-B8 required)
PCMCIA Exchangeable Hard
Disk 40 Mbyte

51/," Floppy Disk Drive

SCSI Hard Disk 540 Mbyte
{only with SCSI Adapter
PS-B27)

Memory Expansion

4 % 4 Mbyte!

Software

QuickBASIC (English)

VisualBASIC (factory-installed only)
LabWindows CVI (factory-

installed only)
Other software

Keyboards

Rack-attachable Special Keyboard
with rollkey (English)

Standard Keyboard (English)

Power Supply

DC/AC Power Supﬁ:iy (1010 28 V DC)

(factory-installed only)

PSA-B8 1007.4008.03
PSA-B9 1007.3501.04
PSM-B9 1064.5700.02
PSAB16 1007.4508.03
PSAB17 1028.9744.02
PSM-B2 1064.5880.02
PS-K1 1007.1009.32
PSMK 1064.5000.02
PSM-K2 1064.5100.02
on request

PSA-ZI 1009.5001.32
PSA-Z2 1007.3001.32

PSM-B3 1064.6006.02

1) Total memory with one expansion: 20 Mbyle,
total memory with two expansions: 32 Mbyte.

* All confrols on front panel, mem-
brane keypad

¢ Low emissions, tested to Swedish
directives MPRII

e 23 non-volatile memories for pic-
ture geomelry and positioning

* Demagnetization automatically or
manually upon keystroke

* Black-level adjustment via

front-panel keys

Colours
Convergence error
Geomelric dislortion

Luminance

General data
Power supply

Dimensions (W x H x D)
Weight

Ordering information
15" Industrial Monitor

Exira
19" Monitor Adapter

19" adapter for rackmounting

unlimited number, depending on
graphics card

<0.4 mm in center of screen

within @ 2 mm x 2 mm window

=80 NIT, screen center, full white field

Q010 265V, 4510 65 Hz, 0.6 1o
1.2A;201032VDC,25105A
376 mm x 405 mm x 316 mm
19.4 kg

PMC4 1034.8000.02

PMC4-Z1 1034.8100.00
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Rohde&Schwarz supplies turnkey systems, ie hardware plus all peripheral services
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Contents of Chapter 10
Designation Field of application, special features Type Page
GSM/PCN Base Station Test Type-approval festing, quality assurance and develop- | 758510 129
System ‘ment of GSM and PCN (DCS1800) base stations; spe- '
cially designed for measurements to BAPT 2223 ZV6
and MPT 1378
PCN Simulator Type-approval testing, quality assurance and develop- | 758920 124
ment of PCN (DCS1 800} mobile phones; modular and
upward-compatible, ie it can be expanded any time to
meet relevant requirements.
DECT Type-approval Test System | Type-approval festing of DECT cordless phones; checks | TS8930 1126
' is a slandeu'd that is valid in the whole of Europe ” |l
GSM Coverage Measurement | Compact, lightweight and portable; allows coverage | 159951 | 128
System measurements and recording for monitoring and analy- | R
sis of an operational mobile radio network:
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GSM/PCN Base Station
Test System TS8510

Test system specially designed
for measurements to BAPT

222 ZV6 and MPT 1378

Uses

The GSM/PCN (DCS 1800) Base Sta-
tion Test System TS8510 from Rohde &
Schwarz is an indispensable tool for
use in type-approval festing, quality as-
surance and development at manufac-
turers of GSM and PCN (DCS 1800)

base stations.

With cell structures getting smaller,
there is an increasing demand for base
stations. In a radio network, thousands
of such base stations share the scarce
resources of frequency, time and
space. Strict adherence to the relevant
specifications is therefore a must.

With GSM Specification 11.20, the Eu-
ropean Telecommunications Standard
Institute (ETSI) has set up comprehen-
sive standards for festing GSM and
PCN (DCS1800) base stations, speci-
fying more than 1000 test cases on
more than five base-station interfaces.

From these standards, national stand-
ards were derived, eg BAPT 222 ZV6
for Germany and MPT 1378 for Great
Britain. The type-approval specifica-
tions in these two national standards
only deal with tests on the air interface
and the A-bis interface of a base sta-
tion. The digital A-bis interface
(2048 kbit/s) handles up to 120 iraffic
channels of 16 kbit/s each as well as
two signalling channels of 64 kbit/s
each.

36
Fan unit Fan unit
34
32
Fading simulator
Channel A 30
— e — 28
| m || |
il o
-?\E: _ E (m -.'-Eg 26
Fading simulator 5 Jeed P e oS ) I Sy
Channel B Ig] 24
CRTPO4 Digital unit
22
Co -] [==])
SMEO3 20

SWMOS5

% CRTPO4
Analog unit 18

(el  feol-o vil=]2) 16
System panel 14
12
Protocal tester
10
RF switch unit 8
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System configuration

The Test System is accommodated in

two castered 19" racks. The Radiocom-

munication Test Set CRTPO4 is the heart

of the system, functioning both as a sig-

nalling unit and as a process controller.
Using two independent signal sources,
it simulates the traffic and the broadcast
channel. The system’s main compo-
nenfs are:

o Radicommunication Test Set
CRTPO4

o Spectrum Analyzer FSM

¢ Signal Generator SMEO3

* Sweep Generator SWMO5

° Fading simulator

° Protocol fester

* Power Meter NRYD

Measurement capabilities

Transmitter measurements

Following the call setup, the Test System
sets the base station to the desired trans-
mit mode via the A-bis interface. RF pa-
rameters such as power ramping, fre-
quency accuracy, phase error etc are
measured at the air interface.

In addition to the measurements in the
GSMand PCN bands, the TS8510 per-
forms further RF tesis to defermine spu-
rious emissions from the base station in
the frequency range 100 kHz to
12.75 GHz. The Spectrum Analyzer
FSM used for these fests features an ex-
iremely high input sensitivity and an ex-
fremely low phase noise.
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Receiver measurements

Following the call setup, the Test System
sends the wanted signal along with de-
fined interfering signals to the base sta-
tion. The data are received by the pro-
tocol tester at the A-bis interface of the
base station, converted and sent back
to the Test System. By evaluating the bit-
error rate, the TS8510 determines the
receiving characteristics of the base
station,

Further tests are carried out to check
the base station’s immunity to interfer-
ence. The Signal Generator SMEO3
generates complex fest signals such
as the GMSK-modulated interference
signal for festing the intermodulation
and interference reference level crite-
ria. The prominent features of the
SMEQ3 are its versatile modulafion
capabilities in conjunction with ex-
tremely high spectral purity and fre-
quency hopping. The broadband
Sweep Generator SWMOS5 is availa-
ble for supplying interference signals
in the frequency range up to 12.75
GHz.

A fading simulator degrades the want-
ed signal fo simulate actual conditions
in the information channel in the GSM
and PCN bands. A fotal of twelve paths
are available for channel simulation —
attenuation, delay and Doppler spec-
trum being individually selectable for
each path.

The fading simulator can be operated
as a single-channel 12-path simulator
or as a dual-channel 6-path simulator.
In the dual-channel mode, two uncorre-
lated fading signals are generated. In
addition to all channel models stipulat-
ed by GSM Specification 05.05, virtu-
ally any type of userspecific channel
models can be simulated.
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RF block diagram of Base Stafion Test System TS8510

System software

Convenient user inferface

A menu-guided user interface makes
for fast familiarization with the fest sys-
tem. Customized test cases guide the
user through the highly complex meas-
urements. In addition fo the filing data,
the fest results including all system and
specification folerances are furnished
in a detailed test report, allowing fast
fault analysis should a DUT fail a partic-
ular test.

The standardized programming lan-
guage C under the MS-DOS operating
system is provided for the convenience
of the system manager. It facilitates
reading and modification of standard
test programs as well as writing of us-
er’s own test routines. A fast compiler
and a variety of debugging facilities
serve for an efficient test software gen-
eration.

RF path compensation

To obtain reliable fest results, a high
measurement accuracy is required.
Therefore, the frequency-dependent at-
tenuation of all RF components in the
Test System is taken into account by a
complex compensation software. The
level settings of the generators as well
as the receive signal parameters are
corrected depending on the values
measured.

System selftest

In a short system test, the [EC/IEEE-bus
instruments are checked for addressa-
bility and the internal selftest is started.
In addition to this routine test, eg after
a calibration interval, the frequency
and level accuracy as well as the filter
curves of the system instruments are
checked in an extended system test.
Further fest parameters include for ex-
ample the path attenuation of RF switch-
ing units.

10
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PCN Simulator TS8920

Upward-compatible test system
for PCN mobile phones from de-

velopment to type approval

Uses

Rohde & Schwarz is a market leader in
type-approval fesling technology for
mobile radio equipment working in Eu-
rope’s digital GSM radio networks.
With the PCN (DCS1800) Simulator
TS 8920, a fest system is now also
available for PCN (DCS1800) net-
works, which are intended to handle a
greater number of subscribers while
providing better service quality. The
TS 8920 puts PCN mobiles through
their paces — from development
through qualiiy assurance to type ap-
proval.

The PCN Simulator is of modular de-
sign and upward-compatible. Three
versions are available to satisfy the var-
ious requirements of mobile phone
manufacturers and test houses. The ver-
sions can be upgraded with special kits
stage-by-stage, so the test system can
be extended as the complexity of meas-
urement fasks increases. The PCN Sim-
ulator is thus suitable for use in

e design verification of PCN mobiles,
o verification of rated performance in
quality assurance,

° type-approval testing of PCN mo-
biles.

System configuration

System core
The PCN Simulator is accommodated
in two racks (versions | and Il) or three

racks (version Ill). The core of the system
is the Mobile Station Test Set CRTP 02

which operates as the master and in-

cludes the process controller for the en-
fire system. In versions Il and Il of the
PCN Simulator, a second Test Set CRTP
02 is integrated, which acis as a slave.
Each of the two CRTP 02 Test Sets of
PCN Simulator versions Il and Ill pro-
vides two  independent PCN
(DCS1800) carriers, which are full
physical duplex channels with all the
features required for PCN, such as
GMSK modulation and demodulation
with TDMA (time division multiple ac-
cess) and frequency hopping.

The test sets perform all signalling tests,
measure phase and frequency error
and determine power ramping. A fad-
ing simulator can be connecied to the
Tx channels to simulate realistic trans-

mission conditions.

Operation (version Il

The normal signal path for a standard
call setup between the PCN Simulator
and a PCN mobile is shown in blue in
the block diagram: the master CRTP
sends a simulated downlink signal to
the PCN mobile via a summing unit. The
uplink signal sent by the mobile is ap-
plied to the receiver section of the CRTP
via a power divider and directional
coupler.

The signal traffic is displayed on the
Spectrum Analyzer FSM. The FSM also
measures the oulput specirum and the
spurious emissions from the mobile
phone. For this measurement, the up-
link signal is routed through complex fil-
ter banks to suppress the wanted signal
which would reduce the sensitivity.

The Generators SMHU and SWM are

used as local oscillator for the fading
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simulator and also as interference
sources for immunity and intermodula-
fion tests. Depending on the required
frequency, a signal from the SMHU or
the SWM is added fo the downlink sig-
nal and applied o the PCN mobile
phone. The PCN Simulator serves the
acoustic interface of the PCN mobile
with an artificial mouth and an artificial
ear; the digital audio interface is con-
necled to a code converter which gen-
erates and receives the 104-kbit/s data
stream. The Power Meter NRYD moni-
tors the frequency-dependent altenua-
tion of the RF components at critical
points in the test system. The level set-
tings of the generators as well as the re-
ceive signal parameters are corrected
depending on the values measured.

Measurement capabilities

Version Il of the PCN Simulator
TS 8920 provides about 270 fest rou-
tines referred to as test cases, which
cover all measurements on mobile
phones required to verify compliance
with the rated specifications. These
measurements are laid down in the Mo-
bile Station Conformity Specification
(DCS 1800) GSM 11.10-DCS and fall
into the following categories:

e RF tests on transceivers, transmitters
and receivers

e Link management tests

e Signalling tests (layer-2 and layer-3
functions)

e Audio fests

* Supplementary services tests

Transceiver tests

These fests focus on spurious emissions.
The PCN mobile should transmitin a de-
fined frequency band at defined times
and at the required RF power. Any oth-
er emissions are undesirable and
should remain below specified thresh-

olds.
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RF block diagram of PCN Simulator TS 8920; blue:

PCN mobile phone

Transmitter tests

They check for instance power ramping
and the quality of the RF output signal,
as well as the mobile phone's ability to
synchronize itself to the transmit fre-
quency of the base stations even when
reception is poor.

Receiver tests

They check the sensitivity of PCN mo-
biles and their immunity fo spurious sig-
nals in the message and adjacent chan-
nels or at any other frequency between
100 kHz and 12.75 GHz. The biterror
rate, for instance, is a measure of the
mobile’s ability to decode information
correctly, even under adverse condi-
tions.

Link management tests

This is essentially a check of the mo-
bile’s ability fo synchronize itself fo the
base station. For instance, if two mobile
phones communicate with a base slo-
tion in adjacent time slots at the same
frequency, their signals may overlap as
a result of different propagation fimes.
This effect is avoided by making the mo-
bile with the longer propagation time

transmit earlier by an appropriate inter-

generator
signal path for call selup between simulator and

val. In one test case, the PCN Simulator
causes the mobile phone to vary its
transmit start time within a time slot. The
actual time at which fransmission oc-
curs is measured by the simulator and
checked against the nominal timing.

Signalling tests

For testing the layer-2 functions, the
message contents are deliberately
modified, data blocks omitted and time
limits under- or overranged in order to
test the mobile’s reaction. The layer-3
tests check the quality of the call setup
and the associated messages, hand-
over from one base station to the next,
and correct ciphering and emergency-
call characteristics.

10
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DECT Type-approval Test System TS8930

Test system for type-approval
testing of DECT cordless tele-

phones to TBRO6

Uses

The Rohde&Schwarz Test System
TS 8930 allows type-approval meas-
urements to ETSI specification TBRO6
on cordless telephones of the DECT
standard. This test system helps manu-
facturers of DECT cordless telephones
to pass the type-approval test on the first
attempt already and thus to gain ad-
vantages on the market. For test hous-
es, the TS8930 means a fest system
which is able to check cordless tele-
phones to a standard that is valid in the
whole of Europe.

System configuration

The test system is accommodated in two
castered 19" racks. A trolley is provid-
ed for the input/output peripherals
such as keyboard, monitor and printer.
The main system components are:

e DECT signalling unit (partly inte-
grated in Process Controller PSMD)

e Spectrum Analyzer FSM

e Signal Generator SMEO3

e Sweep Generator SWMO5

* Power Meter NRVD

e Process Confroller and Sampling
Unit PSMD

& ROHDE&SCHWARZ

Fan unil

& ROHDE& SCHWARZ
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Measurement capabilities

Transmitter measurements

° Accuracy and stability of RF carriers

o Time jitter

o Referenced time accuracy

e Transmission burst

e Transmitted power

e RF carrier modulation, parts 1 to 4

e Modulation, transients and inter-
modulation performance

¢ In-channel spurious emissions

After the call setup with the device un-
der fest, the test system sets the DUT fo
the loopback mode, whereupon the
DUT receives data from and sends them
back to the test system. These data are
evaluated by the TS8930:

RF power amplifier Keybeard
RSP . i E}
[C OO SWHMO5 TE
SEEE S LT -
8 e
DPSP = , ) . A———
Signalling unil I ~
o530 ¢ = on )
L) . ] ey
— e
Tl —4
Trolley for monitor,
L5 |2 keyboard and printer
EMI filter | 44.45 mm

e Demodulation by broadband de-
modulator of the FSM (model 55);
the FSM is also used for measuring
spurious emissions

» A/D conversion, sampling and dig-
itization as well as computation of
the frequency and deviation of the
test signal in Process Controller
PSMD

An i860-RISC processor makes for the
high computing power of the PSMD
that is required for realtime evaluation
of the test parameters, ie a frequency
and deviation measurement is made
every 5 ms.

Receiver measurements
e Sensitivity
o Interference performance
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¢ Intermodulation performance
® Blocking
e QOutof-channel spurious emissions

After the call has been set up and the
DUT switched to the loopback mode,
the fest system reduces the transmitted
power and measures the bit error rate
(BER) of the DUT. The Signal Generator
SMEO3 and the Sweep Generator
SWMOS5 generate the interference sig-
nals required to measure the BER for de-
termining the interference and infer-
modulation performance. A 50-W RF
amplifier produces the noise level at the
receiving site that is required for block-
ing measurements via the anfenna.

System software

Windows 3.1 interface
A menu-guided user interface under
Windows 3.1 makes for fast familiari-

zation with the test system. Customized
tests guide the user through the highly
complex measurements. In addition fo
the filing data, the test results including
all system and specification tolerances
are furnished in a detailed test report,
allowing fast fault analysis should a
DUT fail a particular fest.

The standardized high-level program-
ming language is provided for the con-
venience of the system manager. It facil-
itates reading and modification of
standard fest programs as well as writ-
ing of user’s own test routines. A large
variety of debugging facilities support
testing.

RF path compensation

To obiain reliable test results, a high
measurement accuracy is required.
Therefore, the frequency-dependent at-
tenuation of all RF components in the

NGPE e
Power Supply To
puTt
"

Block diagram of Test System TS8930

Test System is taken into account by a
complex compensation software. The
level settings of the generators as well
as the receive signal parameters are
corrected depending on the values
measured.

System selftest

In a short system test, the IEC/IEEE-bus
instruments are checked for addressa-
bility and the internal selftest is started.
In addition to this routine test, eg after
a calibration interval, the frequency
and level accuracy as well as the filter
curves of the system instruments are
checked in an extended system test.
Further test parameters include for ex-
ample the path attenuation of RF switch-

ing units.
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Portable GSM Coverage Measurement System TS9951

Only measurements ensure

reliable radio coverage

Uses

The Portable GSM Coverage Measure-
ment System TS9951 from Rohde&
Schwarz has the same functionality as
large test systems but it is mobile and
exiremely compact thanks to the use of
a laptop or notebook and a special test
mobile.

Applications

o Verification if prediction software
alone is not sufficient

e Use as additional portable meas-
urement equipment when there is a
lack of test vehicles for the required
coverage measurements

e Checking of the actual network situ-
ation in the case of service prob-
lems and customer complaints

* Upkeep of a permanent network
quality thanks fo mobile quality as-
surance

Without radio coverage measurements
there is no safe assessment of the actual
coverage quality of a mobile radiocom-
munication network. Although predic-
tion tools can yield the best transmitter
sites for ensuring sufficient fieldstrength
over the coverage area concerned,
pure calculation of the fieldstrength to
be expecled shows its limitation when
dealing with a topology featuring high
mountains and deep valleys.

What counts is the realife situation of
the cellular network as the mobile sub-
scriber demands communication with-
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Moreover, pure fieldstrength calcula-
tion is no longer sufficient for digital net-
works like GSM with its complex digital
modulation methods. Effects such as
signal reflection due to multipath prop-
agation and problems with protocol
processing must be investigated since
only an analysis of this type allows the
correct measures to be taken for error
elimination.

System configuration

e Laptop or notebook
— Processor 386 or 486
— 4-Mbyte RAM, 16-kbyte cache

memory
~ 80-Mbyte harddisk
— 3.5" floppy drive
— Colour TFT display
— Keyboard, mouse
— 3 series and 1 parallel interfaces

* GSM test mobile with radio anten-
na (alternatively test mobiles for
DCS 1800, AMPS, TACS, NMT ...
on request)

e Rugged fransit case with builkin
measuring equipment and power
supply

o Power supply for connection to
220-V mains or via cigarette lighter

° Software
— Measurement software with on-

line graphics
- MS-DOS 5.0
— MS-Windows 3.1

Measuring capabilities

Standard functions

¢ Recording of GSM signalling to-
gether with OSl layers 2 and 3

o Graphic on line display of GSM
test report, ie RXLEV and RXQUAL
of serving cells and RXLEV of adja-
cent cells

® On line display of continuous sig-
nalling

e Automatic call setup and clearing
with telephone number to be di-

alled and time to be set for call du-
ration and pauses

* Permanent measurement operation
with automatic data backup during
measurement

* Manual mode with possibility of
the user's direct access

® Entry of seven predefined events
and one additional event to mark
critical measurement situations

Extended functionality in measuring

mode (software option)

o Blocking of handover to measure
cell borders

* Handover activated by user

¢ Decoding of basic layer-3 mes-
sages, eg Sys Type info 1 to 4

Extended functionality in evaluation
mode (software option)
¢ Carlesian representation of test re-
port, ie RXLEV and RXQUAL of.
serving cell and RXLEV of adjacent
cells with marking of
— handover,
— cell reselection and
— call aborts

indicating in each case BSIC,

129
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Portable GSM Coverage Measurement System TS9951

o Output of several test drives in a
cartographic evaluation

* Representation of GSM signalling
of OSl layers 2 and 3 with lime
markers and interlayer primitives in
a message monitor

¢ Decoding of layer-2 and layer-3
messages, parlly as text files, the
rest always as HEX dumps

e Search function in the message
monitor using the following criteria:
— interlayer primitives

layer-2 message
— layer-3 message
— message confents
~ time domains

o Output of search results in a sepa-
rate file or as a printout

* Output of ASCII data with time of
day, geographical position (GPS
option only) on display or on data
carrier
— layer messages fully decoded or

in hexadecimal code

— RXLEV, RXQUAL
— evenls

e Suppression of halt times

Options

GPS navigation system
The satellite navigation system GPS is a
stand-alone system for position finding.

It consisis of 18 (24 when fully imple-

mented) geostationary safellites in orbit
which are controlled and operated by
the US Department of Defense (DOD),
general civil use being permitted.

The receiving system comprises a satel-
lite antenna and a receiver module. The
receiver is able lo receive the position

Carlographic representation of measurement
results

coordinates of several satellites at the
same flime. An integral computer defer-
mines the exact position of the terrestri-
al measuring equipment. These data
plus the additional time information are
transferred to the process controller of
the measuring system which relates
them fo the measurement results of the
mobile.

A special installation in the fest vehicle
is not necessary. The antenna with a
magnetic foot is easily mounted on the
roof of the vehicle.

The absolute longterm accuracy ac-
cording to DOD is 107 m. Values of ap-
prox. 20 m have been obfained for
measurements over a short period of
lime as they are usually performed.

Travel pilot

Like the GPS system, the travel-pilot sys-
fem is a navigation system for automal-
ic determination of position coordi-
nates. In contrast to GPS, digitized
road maps stored on CD ROMs are

used. Alfter entering the start position,
the relevant coordinates are output. To
determine the displacement vector
which confrols data access, a sensor
system consisting of a compass and a
speed sensor is used. This sensor sys-
tem must be installed in the vehicle by
an authorized car workshop.

The advantage of the system is that
measurements can also be performed
in tunnels or areas obstructed to satel-
lite coverage whereas the disadvan-
lage is that only predefined digitized
routes can be represented and used as
a backup. User-digitized routes cannot
be stored on the CD ROM in addition.

Second GSM test mobile

If a second GSM test mobile is used,
comparison measurements of two adja-
cent cells are possible. Both the meas-
uring and the evaluation software can
be extended for this application.
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Training

The complete system software is easy to
operate, no programming experience
being required at all. Operation is pos-
sible even without training just by re-
sorting to the user manual. To afford a
fast operation, the measurement soft-
ware comes in a menu technique with
online graphics. The evaluation soft-
ware runs as a Windows application
and is operated like any other Win-

dows program.

For faster familiarization with the sys-
tem and acquiring a deeper knowl-
edge of coverage measurements,
Rohde & Schwarz offers a oneday
training for the TS9951 system. This
training takes place at the Rohde &
Schwarz training center but may also
be held at the customer’s. The customer
is trained on the equipment bought,
practical measurements being per-
formed under the tuition of Rohde &
Schwarz engineers.

Other coverage measurement
systems

Rohde & Schwarz offers a complete
system family from the portable cover-
age measurement equipment through
fo the high-performance system. Data
exchange between the different sys-
tems and creation of a common dala
base are both possible.

For comprehensive data evaluation,
the Definition and Evaluation System
TS9954 is available (catalog 93/94,
page 376). In most cases, it is used in
stationary operation; the resulis are out-
put on a prinfer and plotter.

The user interface — an easy-to-operate
Windows application — is identical for
all systems so that changing over o an-
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Coverage measurement systems from Rohde & Schwarz — an overview

other system requires no supplementa-  F'or further information on

ry knowledge or fraining. training, support and service
In addition, test transmitter systems  See catalog 93/94, chapter 11.
(CW and with signalling) are available
in particular for the installation phase
both for analog and digital nets (eg

TS9953, catalog 93/94, page 378).
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Field of application, special features
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Power Supply

RF Step Attenuators

010 16/32V, 010 5/10 A, peak load currents up to
30 A; power supply and ammeter all in one, versatile
functions — especially for car electronics applications

Reproducible, precisely settable attenuation for test
selups in lab and test department

0to 110 dB, DC to 26.5 GHz, 10-dB steps

Display of correction values, programmable,
IEC/IEEE-bus interface, svitable for use in production

Oto 11 dB, DC to 18 GHz, 1-dB steps
Same functions as RSM

0to 139 dB, DC to 5.2 GHz, 10-dB and 1-dB steps
Manual control, no power supply required

Following this chapter, you will find ...

Designation

Contents

NGSM32/10

RSM

RSN

RSH

134

136

Page

Addresses

Type/Data Sheet Index

Reader Service

Names and addresses of all Rohder& Schwarz plants, subsidiaries and
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Type and designation of instruments plus Order No. as well as number
of relevant data sheet and reference to articles in our technical journal

News from Rohde & Schwarz

139

142

Postcards for requesting data sheets, quotations, demonstrations are attached at the

end of the catalog
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Power Supply NGSM 32/10

Oto 18 V/10 A (20 A)
0to32V/5A(10A)

Tailored to the needs of car elec-
tronics applications in service,

laboratory and production

Uses

Power Supply NGSM 32/10 from
Rohde & Schwarz is a versatile supply
and measuring unit for testing electron-
ic car components by simulating real
operaling conditions. In addition o a
wide field of car electronics, it can also
be used in mobile radio and car hifi ap-
plications. Due to its compact design,
the Power Supply takes up only one half
19" width. A 19" adapter is available
for mounting the NGSM into test racks.

Main features

o Excellent RF shielding, accurate
standby current measurement —
ideal for mobile radio applications

* Trend indication for current meas-
urements

e Car electronics testing by simulat-
ing motor startup

e Currents up to 20 A for car hifi ap-
plications

e Storage of max. 12 device setups
for short tests

* Device under fest profected against
erroneous setfings by ON/OFF out-
put key

e |EC/IEEE bus or RS-232 interface
for use in production environments
(optional)

® Acouslic signal upon changeover
from voltage to current regulation —
ideal for long-time festing

Power Supplies, Measurement Accessories

@HOHDE&SCH\M&HZ DC POWER SUPPLY NGSM 3210 1ev 1eaijua 12y 3a0 108
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e Great ease of operation despite nu-
merous functions

Application-specific
characteristics

Car electronics

The NGSM is a precise and, thanks to
its versatility, an extremely economical
tool for use in the production of elec-
fronic car components. With the aid of
an IEC/IEEE-bus or RS-232 interface
(optional) the Power Supply can readily
be integrated into in-line production
systems. The stariup curve in line with
DIN 40839 can be adapted to other
factory standards by reprogramming
it. Itis customary for high surge currents
to occur in typical applications, such as
central locking or ABS, but with a pulse

v

current of up to 30 A, the NGSM is ide-
ally prepared for these applications.

Mobile radio systems
Mobile phones are either operated as
handies or from the car supply, thus
placing specific requirements on the
power supply:
~ Ready stalus should be very long in
standby and in transmit/receive
mode
~ Reliable function, even in case of
typical onboard supply fluctuations
The high resolufion for current measure-
menls allows the maximum operaling
time of a handy to be accurately pre-
dicted; fypical voltage drops during
the startup of a car can be simulated.
The Power Supply NGSM is insensi-
flive to the RF voltage conducted from

Starlup curve lo 1 |1g 17
DIN40839 —
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a device under test or radiated from a
nearby antenna.

The trend indication of current can be
used to check the transmit function of a
mobile very simply. The experienced
technician will for instance immediate-
ly recognize whether a Net-C phone
has registered. The peak current meas-
urement allows the achieved fransmit
power to be indirectly estimated and to
detect any malfunctions of the mobile
from the ratio of peak current to aver-
age value. The high power reserve of
the NGSM also covers the current re-
quired by additional peripherals.

Car hifi

With a shortterm load current of 20 A
even boosters can be reliably supplied.
Instruments for 12-V and for 24-V on-
board supplies can both be operated;
peak current measurements allow the
power loading of devices to be predict-
ed. Simulation of the startup curve to
DIN 40839 is also very useful in car hifi
applications, eg to spot problems due to
unexpected data loss of theft-proof car
radios with security code.

5 min 1 ms

L}
L}
L}
E
b

3 20 A 30

| ——

Current loadability in 18-V range

Simple arbitrary generator

The NGSM can also be used as a sim-
ple arbitrary generator — but with the
high output power of a power supply
unit. Up to 60 reference values are
available per voltage range which
have to be programmed al intervals of
1 msto 4 s.The NGSM automatically in-
lerpolates between two values.

Operation
The Power Supply NGSM features a

large-size, extremely easy-to-read dis-
play and simple operation despite its

32
v
v 28
5 min 1ms
0
10 A 15
| —

Current loadability in 32-V range

versatile functions. It always siores the
last instrument setting used. Up to 6 in-
dividual seftings as well as the data of
the arbitrary generator can be stored
for each voltage range and recalled
whenever required. Faults during oper-
ation are immediately displayed and
an acoustic alarm is also given; for pro-
tection of the DUT in the event of a fault,
the user can choose between the con-
stant-current mode or automatic switch-
off. The sensing lines are provided with
an integrated protection against wrong

polarity for added safety.

X ificatione Devialion from full scale <0.2% <0.2%
: AALIONE
Spe( ifications between 0 and 45°C <0.02%/°C <0.02%/°C
Measuremenl rale 10/s 10/s
Voltage range Oto 18V Ot 32V Current measurement in mA range 0 lo 40.0 mA 010 40.0 mA
Characleristics as o constun!—vo"oge source Resolution 0.1 mA 0.1 mA
Voltage sefling Oto18.00V 0lo32.00V Deviation from full scale <0.5% <0.5%
Resolution 10 mV 10 mV between 0 and 45°C <0.1%/°C <0.1%/°C
Deviation from full scale <0.4% <0.2% Current measurement in A range 010 40.0 A 010 40.0 A
with £10% AC supply var. <0.01% <0.01% Resolviior 100 mA 100 mA
between 0 and 45°C <0.02%/°C <0.02%/°C Deviation from full scale <2% <2%
from 10 to 90% load current  0.01% 0.01% between 0 and 45°C <0.2%/°C <0.2%/°C
Transienl recovery lime upon
load change 0.1 ms 0.1 ms General data
PARD, vollage rms 1 mV 1 mV Oulpuls max. 120 V DC, floating
|EC-625/IEEE-488 interface optional: listener/talker
Characleristics as a constant-current source 19" adapler optional: 3 HU, 2.8 kg
Current selfing Oto 20.0 A 01010.0 A Vollage compensalion 0.5 V per lead (remole sensing)
Resolulion 100 mA 100 mA AC supply 110/120/220/240 V +10%,
Deviation from full scale <0.5% <0.5% 50 1o 60 Hz, 690 VA
with £10% AC supply var. <0.02% <0.02% i ; W x H s . -
A 20.05%/°C 20.05%/°C Dimensions (W x H x D); weight 211 mm % 150 mm x 350 mm; 8 kg
from 10 to 90% load current  0.1% 0.1%
PARD, current rms 10 mA 5 mA i o I
Currenl loadability see diagrams above Order ing information
Continuous current Ol 10A Oto5 A
Surge current (max. 5 min) 01020 A Oto 10 A Power Supply NGSM32/10 0192.0810.31
Pulse current (max. 1 ms) 01030 A Oto20 A
Options
Display IEC-625/IEEE-488 Interface NGSM-B2 0192.0810.02
Voltage measurement 0o 40.00 V 0o 40.00V R5-232 Interface NGSMB1 0192.0810.01
Resolution 20 mV 20 mV 19" Adapter NGSM-BO 0192.0810.00

12
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RF Step Attenuators RSM, RSN and RSH

RSM: DCto 26.5 GHz
Oto 110 dB

in 10-dB steps

RSN: DCto 18 GHz
Oto 11 dB

in 1-dB steps

Uses

Attenuator sets are two-port networks
providing adjustable high-precision at-
tenuation and the same constant char-
acteristic impedance at the input and
output. They are used for gain, attenu-
ation and linearity measurements. They
also generate very small and accurate-
ly-known voltages if a precisely defer-
mined input voltage is available.

The RF Step Attenuators RSM and RSN
can be combined with other [EC/IEEE-
bus-compatible measuring instruments
to set up fully or semi-automatic test sys-
tems which are mainly used in produc-
tion and test departments.

Main features

¢ Frequency range up fto 26.5 GHz
° long lifetime
(more than 5 x 10 switching
cycles per section)
* High accuracy
o Excellent matching
° Low residual attenuation

*/ > RONDEASCHWART Wi S16P ATTENUATOR 0 NO#8 OO 2650H: ASK

L

Y Q0 ROHDEABCHWARE  AF 3108 ATIENUATOR - 014D - OC 18 GHs - ASN

RSH:
DCto 5.2 GHz

Oto 139 dB

e Fully isolated

e Display of correction values (RSM,
RSN)

e Programmable (RSM, RSN)

¢ Manual operation

e Characteristic impedance 50 Q

e Confinuous power-handling
capacity 1 W

Characteristics

The accuracy of the selected attenua-
tion values depends on the accuracy of
the resistors used in the attenuator

1060 399002 e

[CITRTILE R
e

J

pads; therefore, very close tolerances

have been chosen for these resistors. In
addition, with high attenuations, ie
very low output voltages, a precondi-
tion for accurate voltage division is that
power should not be coupled directly
from the attenuator input to the oulput.
This condition is fulfilled thanks to an
effective shielding.

All attenuators are designed for 50-Q
line systems; they can be adapted to
75 Q with the aid of Matching Pads
RAM (catalog 93/94, page 427).
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Operation of RSM, RSN

High accuracy

Correction data for the whole frequen-
cy range are determined in the factory
at 200-MHz intervals (RSN: 100 MHz)
and stored in the first of four nonvolatile
memories. The three remaining memo-
ries may be used for storing user’s cor-
rection values. This allows attenuators
connected ahead or cable losses to be
taken into account. Using the integrat-
ed memory for correction values, the
factory-determined deviation of the ac-
tual attenuation from the nominal value
is displayed (REL mode). In the ABS
mode, the value displayed is the sum of
correction value and residual attenua-
tion,

Short sefting time

The attenuation seltings are made with
electromagnetic switches. The selting
times are very short and always of the
same duration since all attenuator pads
necessary for obtaining a specific at-
tenuation are switched at the same
time,

Attenuator

a)

6 | =
|

| DUT

Switching on/off

During the swilch-on routine, the atten-
valor is setto a frequency of 0 MHz and
an attenuation of 40 dB (RSN to
10 dB), the attenuation being in no
case lower than this value. A selftest is
then carried out, during which the
stored correction values (for maximum
values and measurement accuracy of
RSM and RSN see tables next page)
are determined from their checksum.

Upon switching off, the maximum val-
vesof 110 dBand 11 dB, respectively
are obtained. The value set before
swilching off can be recalled at any
time. During the swilchover between
two attenuation values, it is ensured
that no lower values are set.

Operation of RSH

The attenuation value of the RSH can be
set manually from Oto 139 dB in 10-dB
and 1-dB steps by means of two rotary
switches. Operation of RSH is purely
mechanical and the model is fully inde-
pendent of any power supply.

Test Attenuator

Construction of RSM, RSN

The RF Step Attenuators are accommo-
dated in a compact 19" case suitable
for use as a rackmount in test assem-
blies or as a bench model. The user may
refit the connectors from the front to the
rear panel of the atfenuators, the RF
characteristic being not affected. RSM
and RSN are equipped with connector
interfaces which can be fitted with dif-
ferent connector systems without adapt-
ers being required. Since the attenuator
module is electrically isolated from the
device itself, the attenuator elements
themselves have no ground or AC sup-
ply connections. Therefore, the RF Step
Attenuators can also be used with very
small DC voltages and low-frequency
AC voltages.

Jonstruction of RSH

Thanks to the special design of the plas-
tic case, RSH can be operated either
uprightor lying flat. A test report stating
the attenuation values of every attenua-
fion pad as well as the residual attenu-
ation is supplied with each RSH.

Test

Attenualor receiver

put

Test selup for gain and altenuation measurements [series configuration)

Aftenvalar

u‘blﬁ | DUT 4>—|

receiver
G = 7|L

Y
Y
Y

T ®

Test setup for measuring the linearity of two-port networks

put
Test
RSP receiver

Ny (.1

Test 2

receiver

tap . pmlS

Attenuator

-
-
| -3

Test setup with reference attenuator for high-precision gain and altenuation

measurements (parallel configuration)

T

i
= | |

~]-[®

| | IEC-625 bus

Process coniroller

Automatic lest system for gain and attenualion measurements using pro-

grammable RF slep attenuator

12
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RF Step Attenuators RSM, RSN and RSH

Specifications

Frequency range

Altenualion range

Smallest step

Residual attenuation [0-dB posilion)

Maximum altenualion error
(in dB + % of altenualion value)

Correction dala stored for each
altenualion selling

VSWR (f in GHz)

Powerhandling capacily, continuous
pulse

Life i

Switching fime

Selftest

Power supply

Dimensions (W x H x D)
Weight

Ordering information

RSM
DC 1o 26.5 GHz

<(0.8 + 0.09 x f) dB [f in GHz]

see 1l lable below

al 200-MHz inlervals (804 values)
maximum values and accuracy
see 1st table below

<4 GHz <1.25
<8 GHz <1.35
<12.4 GHz <l.4
<20 GHz <1.7
<26.5 GHz <2
1w

50 W/10 s, duly cycle10-2
>5 x 10% swilching c);'ccles ]
<20 ms

checking of correction values
100/120/220/230 V £10%,
47 10 420 Hz

435 mm x 103 mm x 376 mm
53kg

see 2nd lable below

at 100-MHz intervals (2172 values)
maximum values and accuracy
see 2nd table below

<4 GHz <1.3
<8 GHz <l.4
<12.4 GHz <15
<18 GHz <1.8
1w

50 W/10 s, duly cycle10-3
>5 x 100 switching cycles !
<20 ms

checking of correclion values
100/120/220/230 V £10%,
47 10 420 Hz

435 mm x 103 mm x 376 mm
53 kg

RSH

DC 1o 5.2 GHz
010 139 dB
1dB

DC

<1 GHz
2.7 GHz
<5.2 GHz
<1 GHz
<2.7 GHz
<5,2 GHz

<0.1 dB

<0.7 dB

<1 dB

<1.6dB
+0.2dB + 1%)
+(0.4 dB + 1%)
+{0.6 dB + 1.3%)

<3.5 GHz
<5.2 GHz

<11 +02xf
<1.8

1W
200 W/ 10 ps, max. 150 V
>1 x 10® switching operolions

248 mm x 135 mm x 76 mm

1.2kg

RF Step Attenuator
[Type: Order No.) RSM: 1060.3990.02 RSN: 1066.6010.02 RSH: 1060.6518.02
Exiras RSM, RSN, RSH  Microwave cable and adapier sel (DC to 26.5 GHz), 1 m, adapter for N male connector 1046.2002.02
Malching Pad RAM (50/75 Q) 0358.5414.02
RSM, RSN Adapter for 3.5-mm PC conneclor 1021.0529.00
Adapter for N male connector 1021.0541.00
Frequency Atienuation (referred to O-dB posifion) RSM:
10 20 30 40 50 60 701080 9010110 ds | Upperlimis
<8 GHz 0.3 0.4 0.5 0.5 0.7 0.8 +1.0 £1.5 dB ment error of
€124GHz |+0.4 +0.6 +0.7 0.7 +0.9 £1.2 +1.4 #2.1 dB correclion val-
<18GHz  |x0.5 +0.7 +0.9 £0.9 1.2 +1.4 +1.8 2.7 dB ues
<26.5GHz 407 0.9 +1.0 1.5 +1.8 2.1 2.9 3.7 db
Frequency Measurement error of correclion values for
Oto 40 5010 80 9010 110 dB
<265GHz £{0.2+0.004 x A) +{0.4+0.008 x A) £(0.6+0.013xA) |dB
Frequency Allenuation (referred o 0-dB posilion) RSN:
1 2 3 4 5 6 7108 9110 11 a8 Upger fimil
<8 GHz $0.15  #0.15 0.2 0.2 0.2 2025 2025 =03 103 dB oo
<12.4GHz  |£0.2 0.25 +0.35 +0.35 +0.35 +0.4 +0.45 0.5 +0.55 dB correclion val-
<18GHz  |+0.3 +0.4 3045 2045 045 05 $055 3065 | 407 dB he
Frequency Measurement error of correclion values for
Ote 11 dB
<8 GHz +0.15 dB
<18 GHz 10.2 dB

*) A switching eycle is defined as a swilchover from one sefling o another and back again.




ROHDE & SCHWARZ GmbH & Co. KG
MiihldorfstraBle 15 - D-81671 Miinchen
Postfach 801469 - D-81614 Miinchen

Addresses

Rohde&Schwarz international

Telephone (089) 4129-0 - Int. +(49 89) 4129-0

Telefax (089) 4129-2164 - Int, +(49 89) 4129-2164

Telex 523703 (rs d)

ROHDE & SCHWARZ GmbH & Co. KG
Werk Kéln

Gral-Zeppelin-StraBe 18 - D-51147 Kaln
Posifach 980260 - D-51130 Kéln

ROHDE & SCHWARZ GmbH & Co. KG
Werk Teisnach

Kaikenrieder Stralle 27 - D-94244 Teisnach
Postfach 1149 - D-94240 Teisnach

ROHDE & SCHWARZ Messgerdatebau GmbH
RiedbachsiralBle 58 - D-87700 Memmingen
Posifach 1652 - D-87686 Memmingen

ROHDE & SCHWARZ

Engineering and Sales GmbH
Tassiloplaiz 7 - D-81541 Miinchen
Postfach 801429 - D-B1614 Miinchen

Subsidiaries in Germany

Zweigniederlassung Berlin
Ernst-Reuter-Plalz 10 - D-10587 Berlin
Postfach 100620 - D-10566 Berlin

Zweigniederlassung Biro Bonn
Josef-Wirmer-SiraBe 1 -3 - D-53123 Bonn
Postfach 140264 - D-53057 Bonn

Zweigniederlossung Dresden
Fetschersirale 72
D-01307 Dresden

Zweigniederlossung Hamburg
Steilshooper Allee 47 - D-22309 Hamburg
Postfach 602240 - D-22232 Hamburg

Zweigniederlassung Karlsruhe
Am Sandfeld @
D-76149 Karlsruhe

Zweigniederlassung Kéln
Gral-Zeppelin-Stralle 18 - D-51147 Kéln
Postfach 200149 - D-51111 Koln

Zweigniederlassung Miinchen
MiihldorfstraBe 15 - D-81671 Miinchen
Poslfach 801449 - D-81614 Miinchen

Zweigniederlassung Neu-lsenburg
Siemensstrafie 20
D-63263 Neu-lsenburg

Zweigniederlassung Niirberg
Miinchener Strafie 342
D-90471 Niirnberg

Zweigniederlassung Telekommunikalion
SiemensstraBe 20

D-63263 Neu-lsenburg

Argentina
Avstralia
Telephone (02203) 49-0
Telefox (02203) 49-308
Telex 8874525 (rsk d)
Austria
Telephone (09923) 28.0
Telefox (09923) 28-174
Bangladesh
Tel. (08331) 1080
Telefax (08331)108-124
Telex 54512 (rsmb d) Belgium
Telephone [089) 480004.0
Telefax (089) 480004-44
Brazil
Telephone (030) 340002-0 Brunei
Telefox (030) 3413017
Telephone (0228) 259195
Telefox (0228) 255087
Bulgaria
Telephone (0351) 44592-0
Telefax (0351) 44592-15
Canada
Telephone (040) L52900-0
Telefax (040) 6307870
China
Telephone (0721) 97821-0
Telefax (0721) 97821-41
Telephone (02203) 807-0
Telefax (02203) 80750
Costa Rica
Telephone {089) 418695-0
Telefax (089) 404764
Czech
Republic
Telephone (06102) 2007-0
Telefax (06102) 800040
Telephone (0911) 86747
Telefax (0911) 869931
Denmark
Telephone (06102) 2007-0
Telefax (06102) 200712
Ecuador

Precisién Elecironica SRL
Esmeralda 582, Piso 4, OF 11
1107 Buenos Aires

ROHDE & SCHWARZ (AUSTRALIA] Pty. Lid.

63 Parramalta Road
Silverwater, N.S.W. 2141

ROHDE & SCHWARZ-OSTERREICH
Ges. m. b. H.

Sonnleithnergasse 20

A-1100 Wien

Business Internalional Lid.
146/A, New Bailey Rd., P.O.B. 727
Dhaka-2

ROHDE & SCHWARZ BELGIUM N.V.
Excelsiorlaan 31 Bus 1
B-1930 Zaventem

ROHDE & SCHWARZ

Precisdo Eletrdnica lida.

Rua Geraldo Flausine Gomes, 42
1. Andar

04575-060 Sao Paulo-SP

Logistic Eng. & Maint. Serv. Lid.

Unit 112, 1stFl., P.O.B. 298
Bangunan Gadong Kumbang Pasang
Mile 2, Jalan Gadong

Bandar Seri Begawan

ROHDE & SCHWARZ-OSTERREICH
REA Sales + Service

39, Fridljof Nansen Blvd.

BG -1000 Sofia

ROHDE & SCHWARZ CANADA INC.
555 March Rd.
Kanata, Ontario K2K 2M5

ROHDE & SCHWARZ
Representative Office Beijing
Friendship-Hotel

Building No. 4, Room 40429
3, Bai Shi Qiao lu

Beijing, 100086

Electro Impex S.A,
P.O.B. 620-1000
San José

ROHDE & SCHWARZ-OSTERREICH
Zenil s.r.0.

Pod kastany 3

CS-160 00 Praha 6

TEK SERVICE s.r.0.
provozovna, Pod kastany 3
CS-160 00 Praha 6

ROHDE & SCHWARZ DANMARK A/S

Ejby Industrivej 40
DK-2600 Glostrup

Digitec

Av. Shyris 2281 y El Telegrafo
Casilla 408-A, Suc. No. 3
Quito
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Telephone
Telefax
Telex

(1) 3944815
(1) 3272332

(2) 7480155
(2) 7481836
26372 (rand sa)

(1) 6026141
(1) 602614114
133933 (rsoe a)

(2) 408633
(2) 832903
65632 [bil bij)

(2) 7215002
(2] 7250936
25306 (rs bel)

(11) 5427377
(11) 5315793
(11) 54170 (rus b

(2) 221176
(2) 221175

(92) 655133
(92) 656833

(613) 5928000
(613) 5928009

(1) 8498668
(1) 8425507
222676 (rsbp en)

313426
316531
2645 (elepex cr)

(2) 341272
(2) 328841

(2) 24311412
(2) 328841

[43) 436699
(43) 437744

(2) 430373
(2) 443782
22764 (jjaram ed)
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Rohde&Schwarz infernational

Finland Orbis Oy
Vanha Kaarelantie ¢

SF-01610 Vantaa

ROHDE & SCHWARZ FRANCE
25-27, rue J. Braconnier
F-92366 Meudon La Forét Cédex

France

Agences régionales:

Tertia |l
F-13851 Aix-en-Provence Cédex 3

Mini parc Gerland, Batiment 5
89, bd. du Parc de I'Artillerie
F-69007 Lyon

Technopéle Metz 2000
13, rue Cloude Chappe
F-57070 Mekz

rue du Bignon - Z.I. Sud-Est
Immeuble Sigma 1
F-35135 Chantepie

Technoparc 3 - voie 5

B.P. 501

F-31674 Labege Cédex
Greece Mercury Lid.
6, Loukianou Str.
GR-10675 Athens

Schmid! & Co. (HK) Ltd.
18/Fl., Great Eagle Cenlre
23 Harbour Rd., P.O.B. 297
Wanchai, Hongkong

Hongkong

ROHDE & SCHWARZ-OSTERREICH
Budapesti lroda

Etele ut. 68

H-1115 Budapest X

Hungary

ROHDE & SCHWARZ
Liaison Office India
A-382 Defence Colony
New Delhi 110024

India

P. T. Dian Groha Elektrika
Mustika Ralu Center, 3rd Floor
JI. Gaiot Subroto Kav. 74-75
Jakarta Selatan

Indonesia

ROHDE & SCHWARZ IRAN
Liaison Office Tehran

Dr. Beheschty Avenue
Tehran 15317

Iran

Ireland see United Kingdom

Italy ROHDE & SCHWARZ ITALIA s.p.a.
Via Tiburtina 1182
1-00156 Roma

Via Roma 108
1-20060 Cassina de” Pecchi (Mi)

Addresses

Telephone
Telefax
Télex

(80) 5664066
(BO) 531604
123134 (orbis sf)

(1) 41361000
(1) 41361010
265759 (ruselec f)

42244337
42243770

78585779
78695047

87203304
87203307

99519700
99419131

61391069
613999210

(1) 7210241
(1) 3645886
221695 [spa gr)

(5) 5070222
(5) 8275656
76762 (schme hx)

(1) 1850835
(1} 1850835

(11) 615285/692238
(11) 4626324
3162268 (rshd in)

(21) 8306560
(21) 8307403/04
48661 (dgejki ia)

(21) 625478 or 8860282

(21) 8860283
212742 (rusi ir)

(6) 4110011
[6) 4110414
621545 (rojrom i)

(2) 95302828
(2) 95302772
353 462 (it tel i)

Rohde&Schwarz international Telephone
Telefax
Télex
Japan Advantest Corp. (3) 33427500
Shinjuku-NS Building (3) 33420905
4.1, Nishi Shinjuku 232 4914 (advan j)
2-chome, Shinjukuku
Tokyo 163
Kenya GES Engsales (K] Lid. (2) 441209/448814
P.O.B. 46858 (2) 448815
Nairobi -
Luxembourg  see Belgium
Malaysia Dagang Teknik Sdn. Bhd. (3) 7035503
No. 9, Jalan 55 4D/2 (3) 7033439
Taman People’s Park -
47301 Petaling Joya
Malta Technoline Lid. (356) 374300/374329
B'Kara Road [356) 374353
San Gwann 1031 (reho mw)
Mexico Electroingenieria de Precision S.A. (5) 5597677
Uxmal 520, Colonia Vertiz Narvarle (5) 5753381
03100 Mexico DF 1764433 (epsa me)
Nepal Abishek Trade Links (P] Lid. (1) 411246
P.O.B. 1544 (1) 414658
Kathmandu 2619 (wind np)
Netherlands ROHDE & SCHWARZ NEDERLAND B.V. (3402) 40900
Perkinsbaan 1 (NL-3439 ND Nievwegein)  (3402) 48122
Postbus 1315 70339 (rsned nl)
NL-3430 BH Nieuwegein
New Actek Pyl Lid. (687) 275910
Caledonia 5, Rue de la Boussole (687) 281033
Nouméa -
New Ce ication Instr ts Lid. (4) 2379199
Zealand 47 Kenepuru Drive (4) 2379195
P.O.B. 51140 -
Wellington
Norway ROHDE & SCHWARZ NORGE (22) 298650
Olav Helsets vei | (22) 298670
[N-0694 Oslo) =
P.O. B. 93 ABELS@
N-1105 Oslo
Pakistan Telec Electronics & Machinery (Pvt.) Lid. [21) 5683988
415, Mahboob Chambers (21) 5680908
Abdullah Haroon Rd. 20690 (elco pk)
P.O.B. 7430
Saddar Karachi 0301
Philippines  Marcom Industrial Equipment, Inc. (2) 8170507
MCCP.OB. 1110 (2) 8105807
Eurovilla | Condeminium 459 30 (marco pm)
142 Legaspi St. Corner Herrera
Legaspi Village
Makali, Metro Manila
Poland ROHDE & SCHWARZ OSTERREICH (2) 6350687
Oddzial w Warszawie (2) 6353544
ul. Stawki 2
PL-00193 Warszawa -
RSM Service (71) 673893
ul. Tarnogajska (71) 673893
PL-50-950 Wroclaw 712357 [in pl)



Rohded& Schwarz international

Portugal

Romania

Russia

Singapore

Slovak
Republic

Slovenia

South Africa

Spain

Sri Lanka

Sweden

Switzerland

Taiwan

Thailand

Mattos Tavares-Electrénica, Lda.
Aparlado 3029
P-1301 Lisboa Codex

ROHDE & SCHWARZ-OSTERREICH
Representation Office Bucharest
Sir, Uranus 98

Sc, E1 5, Ap. 36

RO-76102 Bucuresti, Sector 5

VEGA ELECTRONIC SRL

Sir. Alexandru cel Bun Mr. 14
Bl. T22. Ap. 1

R-72238 Bucuresti

ROHDE & SCHWARZ
Representative Office
ul. Dubiniskaja 98
R-113093 Moscow

Infotel Technologies Lid.
19 Tai Seng Drive
Kinergy Building # 06-00
Singapore 1953

see Czech Republic

ROHDE & SCHWARZ-OSTERREICH
Reprisentanz Ljubljana

Langusova ul, 8
5L0-61000 Ljubljona

S. A Electro-Medical (Ply) Lid.
115 Siersleen Road
Silvertondale

P.O.B. 1784

Pretoria 0001

Rema leo Haag S.A.
Avenida de Burgos, 12
E-28036 Madrid

Lanka Avionics

658/1/1, Negombo Road
Maltumagala

Ragoma

ROHDE & SCHWARZ SVERIGE AB
Flygfalisgatan 15
5-12830 Skarpniick

Roschi Télécommunication AG
Papiermiihlesirasse 145, Postfach
CH-3063 Ittigen

Function Enterprise Co. Lid.
P.O.B. 36-430

Addresses

Telephone
Telefox
Telex

(11) 3016261
(11) 3016260
12220 [metali p)

(1] 6316878
(1) 3122013

(02) 2221047
(02) 2221047

2876822
2876577
38360 (inftel rs)

(061) 272577
(061) 262882

(12) 8041620
(12) 8042009
320756 [saem sa)

(1) 3839017
(1) 7662773
42838 (rema e

(1) 530624
(1) 538311
21494 (global ce)

(8) 6836700
(8) 941978

(31) 9221522
(31) 9218101
911759 (ragbe ch)

(2) 7016869
(2) 7017068

5F, No.97, Tun-Hwa South Road, Sec. 2 25172 (function tw)

Taipei

Winlrade Engineering Co. Lid.
167 /6 Soi Chalermsuk
Paholyothin 28, Jatlujak
Bangkok 10900

[2) 5124049/5135401

(2) 5135401
0173 [centel th)
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Rohde & Schwarz international

Turkey ROHDE & SCHWARZ
Wandel&Gollermann Liaison Office
Istanbul Irtibat Birosu
Bagdad Cad. 191/3, Arda. Apt.
TR-81030 Selamicesme-Istanbul
ROHDE & SCHWARZ Liaison Office
Kumkapi Sekak 35/1
06610 Gaziosmanpasa-Ankara
Ukraine ROHDE & SCHWARZ
Representative Office
4, Patris lLoumoumba Sir.
UKR-252042 Kiev
United ROHDE & SCHWARZ UK lid.
Kingdom Ancells Business Park
GB-Fleet, Hampshire GU 13 8UZ
U.S.A. ROHDE & SCHWARZ INC.
4425 Nicole Drive
Lanham MD 20706
Vietnam Schmidt Vietnam & Co. lid.

P.O.B. 89, Inlernational Post Olffice
Hanoi

For other areas

nol listed contact:
ROHDE & SCHWARZ GmbH & Co. KG
Internalional Marketing Division 5Z
MiihldorfsiraBe 15 - D-81671 Miinchen
Postfach 80 14 69 - D-81614 Miinchen
Telefax Int. + (49 89) 41 29 31 15
Telex 52 370 320 (rs d)

Telephone
Telefax

Telex

(1) 3851917
(1] 3851918

(312) 4405183
(312) 4406533

(44) 2686055
(44) 2686055

(252) 811377
(252) 811447
859880 (rsukco g)

(301) 459-8800
(301) 4592810
510-2230414 rsa)

(4) 346186
(d) 346186



142

Type/Data Sheet Index

Type Designation Order No. Data Sheet News Page
AC 308 Microwave Antenna System Technical Information | 141 40
AMS524 Aclive Antenna System 4015.7001.02 | PD 756.9974.21 136 43
CMD52 Mobile Station Tester (GSM) 1050.9008.52 | PD 757.0306.21 142,144 8
CMD54 Base Station Tester (GSM) 1050.9008.54 | Technical Information | 145 12
CMD55 Mobile Station Tester (GSM/PCN) 1050.9008.55 | PD 757.0306.23 145 8
CMD57 Base Station Tester (GSM/PCN) 1050.9008.57 | Technical Information | 145 12
CMS54 Radiocommunication Service Monitor 0840.0009.54 | PD 757.1031.21 26
CMT90 DECT Radiocommunication Tester 0802.2020.90 | Technical Information | 143 29
CRTPO2 Mobile Station Radiocommunication Test Set | 1052.6506.02 | PD 757.0058.21 140, 144 15
(GSM/PCN]
CRTPO4 Base Station Radiocommunication Test Set | 1052.6506.04 | Technical Information | 143 19
(GSM/PCN]
CRTP24 Mobile/Base Station Radiocommunication | 1052.6506.24 | Technical Information | - 21
Test Set
CRTS/PK... | Software for type-approval testing - Technical Information | — 24
CRTS-K28/48 | Software for testing GSM Services - Technical Information | 144 22
DABK1 Software for COFDM with 1039.4649.02 | Technical Information | - 90
Arbitrary Waveform Generator
FMA-B8 AF Analyzer/DSP Unit 0855.9007.5x | PD 757.0635.21 141 96
FMA-B9 RF/IF Selection for FMAB 0856.6501.52 | PD 757.0912.21 144 94
FMA-B9.57 | RF/IF Selection for FMAV 0856.6501.57 | PD 757.1077.21 146 99
FMAS Selective Modulation Analyzer 0856.6001.52 | PD 757.0912.21 144 94
FS-Z16 Harmonic Mixer Set 1046.2090.02 | Technical Information | — 69
FS-Z17 Accessories for FS-Z18 to FS-Z21 1046.2660.02 | Technical Information | — 69
FS-Z18 Harmonic Mixer 26.5 to 40 GHz 1046.2725.02 | Technical Information | — 69
FS-Z19 Harmonic Mixer 40 to 60 GHz 1046.2760.02 | Technical Information | — 69
FS-Z20 Harmonic Mixer 50 to 75 GHz 1046.2825.02 | Technical Information | — 69
FS-Z21 Harmonic Mixer 75 to 110 GHz 1046.2860.02 | Technical Information | - 69
FSA-B7 Fast A/D Converter 1046.3750.52 | PD 757.0393.21 - 70
FSA-B8 Broadband FM Demodulator 1046.4005.52 | PD 757.0906.21 - 71
FSMS26 Spectrum & Network Analyzer 1033.3540.26 | PD 757.0858.21 - 66
GS525 Control Unit 4035.5004.02 | Technical Information | — 49
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Type Designation Order No. Data Sheet News Page
GX525 Junction Unit 4015.9256.02 | Technical Information | — 48
GX526 Junction Unit 4015.9504.02 | Technical Information | — 48
GX527 Junction Unit 4015.9756.02 | Technical Information | = 48
HCA Absorbing Clamp Slideway 1008.8420.02 | PD 756.9968.21 - 52
HE202 Active Receiving Dipole 0630.0310.0x | Antenna Catalog 139 50
HE302 Active Receiving Dipole 0644.1114.0x | Antena Catalog 139 50
HE525 Active Rod Antenna 4015.7101.02 | PD 756.9974.21 136 44
HE526 Active Dipole Antenna 4015.7501.02 | PD 756.9974.21 136 45
HE527 Active Dipole Antenna 4015.8008.02 | PD 756.9974.21 136 45
HM525 Active H-Field Measurement Antenna 4031.0508.02 Tech|.1ic0| Information | - 46
HZ-10 Shielded and Calibrated Magnetic Field 0816.2511.02 | PD 757.0458.21 141 42
Pickup Coil
KK524 Cabinet and Power Supply Unit for GX52.. | 4015.9004.02 | Technical Information | — 48
MDS-22 Absorbing Clamp 1052.3507.02 | PD 756.5085.24 - 51
NAP-Z10 Peak Power Sensor 0858.0000.0x | PD 756.5533.23 145 106
NAP-Z11 Peak Power Sensor 0852.6707.0x | PD 756.5533.23 145 106
NAS-Z7 Insertion Unit 0828.6746.02 | Technical Information | 145 105
NGSM Power Supply 0192.0810.31 | PD 757.1148.21 - 134
NRV-Z31 Peak Power Sensor 0857.9604.0x | PD 757.0841.21 142 1o 146| 102
NRV-Z53 Thermocouple Power Sensor 0858.0500.02 | PD 757.0612.21 142 10 146| 104
NRV-Z54 Thermocouple Power Sensor 0858.0800.02 | PD 757.0612.21 142 10 146| 104
PMC4 Industrial Monitor 1034.8000.02 | Technical Information | - 119
PSMK1 Visual BASIC (Windows) 1064.5000.02 | PD 757.1048.21 - 115
PSMK2 LabWindows 1064.5100.02 | PD 757.1048.21 - 115
PSM2 Industrial Controller 1046.1004.02 | PD 757.1048.21 - 116
PSM5 Industrial Controller 1046.1004.05| PD 757.1048.21 - 116
PSM7 Industrial Controller 1046.1004.07 | PD 757.1048.21 - 116
PSMD Process Controller for CMT90 1046.1004.25 | Technical Information | - 31
RSH RF Step Attenuator 139 dB, 5.2 GHz 1060.6518.02 | PD 756.4889.23 - 136
RSM RF Step Attenuator 110 dB, 26.5 GHz 1060.3990.02 | PD 757.0829.21 143 136
PD 756.4889.23
RSN RF Step Attenuator 11 dB, 127" 1066.6010.02 | PD 756.4889.23 - 136
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Type Designation Order No. Data Sheet News Page
SAF-Z1 Digital Video Interface for SAF 2007.1063.02 | Technical Information | 146 57
SFF-Z1 Digital Video Interface for SFF 2007.1063.03 | Technical Information | 146 57
SBKP PAL Substitution Signal IF Modulator 4027.9504.02 | PD 757.0541.21 137 56
SME-B12 Memory Extension for DM Coder 1039.4090.02 | Technical Information | - 88
SMP02 Microwave Signal Generator 20 GHz 1035.5005.02 | PD 757.0935.21 144,145 84
SMP22 Microwave Signal Generator 20 GHz 1035.5005.22 | PD 757.0935.21 144,145 84
SMPO3 Microwave Signal Generator 27 GHz 1035.5005.03 | Technical Information | 144,145 84
SMPO4 Microwave Signal Generator 40 GHz 1035.5005.04 | Technical Information | 144,145 84
SMT02 Signal Generator 1500 MHz 1039.2000.02 | PD 757.0358.21 142,145 80
SMT03 Signal Generator 3000 MHz 1039.2000.03 [ PD 757.0358.21 142,145 80
SMYO1 Signal Generator 1040 MHz 1062.5502.11 [ PD 757.1119.21 144,145 78
SMY02 Signal Generator 2080 MHz 1062.5502.12| PD 757.1119.21 144,145 78
TS8510 GSM/PCN Base Station Test System - Technical Information | 143 122
TS8920 PCN Simulator 1056.3553.02 | Technical Information | 143 124
TS8930 DECT Type-Approval Test System 0828.7465.02 | Technical Information | — 126
TS9951 GSM Coverage Measurement System 1056.3560.02 | Technical Information | — 128
TSAP Power Test Station - PD 757.0593.21 145 112
TSSwind. Test System Software for TSA PD 757.0958.21 - 109
UPF-Z Distortion Network for Video Analyzers 0230.5119.00 | PD 756.3924.21 - 63
VTA62 Video/Audio TV Scope 1062.4993.02 [ PD 757.0112.21 143 58
VTAZ1 Video Ana Iyz;er 1062.5090.02 | PD 756.9745.21 143 60
VIA72 Video Analyzer 1062.5190.02 [ PD 756.9745.21 143 60
VTA73 Video Analyzer 1062.5290.02 [ PD 756.9745.21 143 60
ZWOB Network Analyzer 0857.0107.50 | PD 756.9716.22 - 72




Talk to us

A partner you can depend on

Lasting customer satisfaction is central
to our activities. You need new, cost-
effective solutions. That is why product
development never stops at Rohde&
Schwarz — and why we have highly
automated production faciliies to
guarantee consistent quality at the
highest level.

Our continued high investment in rese-
arch and development is for the bene-
fit of the customer. Our aim is to find
effective new solutions as we work to-
gether worldwide with leading com-
panies and organizations on future-

oriented projecis.

Get in touch

The sooner, the better. Put our compe-
tence, creativity and expertise to the
test. Together, we will find the solutions
you are looking for.

ROHDE & SCHWARZ



ROHDE & SCHWARZ

ROHDE & SCHWARZ GmbH & Co. KG - Miihldorfstrafle 15 - D-81671 Miinchen
Telephone +4989 41290 - Telefax +4989 4129-2164
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PD 756.9400.22 - Printed on chlorine-free
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