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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. 

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 ISO 9001 standard. 

Q u a l i t y assu rance v e r i f i c a t i o n for 

d e v e l o p m e n t a n d d e s i g n , pro­

d u c t i o n , ins ta l la t ion a n d serv ice 

( D Q S C e r t i f i c a t e Reg . 

N o . 1 0 3 8 8 - 0 1 ) as w e l l as 

A Q A P 1 . The ve r i f i ca t i on system 

for the m e a s u r e m e n t e q u i p m e n t 

used c o m p l i e s w i t h I S O 1 0 0 1 2 - 1 , 

A Q A P a n d M I L - S T D - 4 5 6 6 2 A . 

ROHDE&SCHWARZ 
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... before you turn to the 
next page: 

New products supplement to 
Measuring Equipment Catalog 
93/94 

This supplementary ca ta log informs 

you about all new products that have 

been launched on the market since the 

publ icat ion of our Measur ing Equip­

ment Ca ta log 9 3 / 9 4 . Both cata logs 

wi l l be va l id until the publ ica t ion of the 

next main R o h d e & S c h w a r z Measur­

ing Equipment C a t a l o g . 

You are looking for a suitable solution 

to your measurement problem? 

• Choose the f ield of app l i ca t ion from 

the Table of Contents (pages 2 and 

3) and look for the associated prod­

uct categor ies on the r ight-hand side. 

• The p a g e number ind icated there 

wi l l gu ide you to the table of contents 

of the ind iv idual chapters wh ich are 

marked by thumb tabs. 

You already know the name of the R&S 

instrument or its type designation? 

• In this case, look for the desired in­

strument in the T y p e / D a t a Sheet In­

dex at the end of the ca ta log , f rom 

page 142 onwards . 

Specifications 

Specif icat ions g iven in this ca ta log are 

in part a b r i d g e d . For full a n d b ind ing 

specif icat ions please refer to the rele­

vant da ta sheet or system manual wh ich 

are ava i lab le on request. 

Other Rohde & Schwarz publica­
tions 

Sound and TV Broadcasting Measure­

ments Catalog 

- Excerpt from Measur ing Equipment 

C a t a l o g 9 3 / 9 4 , chapter 3 

Power Supplies Catalog 

- Excerpt from Measur ing Equipment 

Ca ta log 9 3 / 9 4 , chapter 12 

Sound and TV Transmitter Systems 

Catalogs 

- Transmitter systems a n d components 

- Antennas, air lines, filters 

- Measur ing a n d moni tor ing systems 

- System p lann ing , sound and TV 

broadcast ing standards 

Measuring and Monitoring Systems 

Catalog (sound and TV broadcasting) 

- In-service equipment, generators, de­

modulators, measuring equipment 

- Data transmission equ ipment 

- Measur ing and moni tor ing systems 

Antennas Catalog (not for sound or TV 

broadcasting) 

- Calcu la t ion formulas, d iag rams 

- Antennas, matching units, rotators, 

control units, power supplies 

User Information for Radiomonitoring 

- Receiving systems, components 

- DF systems a n d components 

- Radiocommunicat ions equ ipment 

- Antennas 

- Standards and regulat ions 

- App l ica t ions 

- Quest ionnai res as p lann ing support 

Rigs and Recipes for Measurements 

and Monitoring of FM Sound and TV 

Broadcasting Systems 

- Measurements outside a n d dur ing 

transmission times 

- Mon i to r i ng procedures 

Data Sheets 

In the Type/Data Sheet Index from page 

142 onwards you wi l l f ind the data sheet 

reference number (PD 7.. . ) for each in­

strument. The data sheets come with col­

our illustrations and a detailed 

description of instrument features, appl i ­

cations and specifications. 

News from Rohde & Schwarz 

The Type /Da ta Sheet Index from page 

142 onwards indicates the number of 

our in-house journal in wh ich you can 

f ind an art ic le from the development 

lab or test hints for a certain instrument. 

As a regular subscriber to N e w s you 

wi l l also be kept in formed abou t al l 

newly deve loped R o h d e & S c h w a r z 

products. N e w s from Rohde & 

Schwarz is publ ished in G e r m a n , Eng­

lish and French three times a year. 

Application Notes 

Add i t i ona l technical l i terature from 

R o h d e & S c h w a r z such as special pub­

l ications on current items, refresher top­

ics, c o m p e n d i a , etc. is ava i lab le for 

var ious fields of app l i ca t i on . Please 

contact your local sales engineer or 

Dept. H W - U K D (Fax + ( 4 9 8 9 ) 4 1 2 9 -

3 2 0 8 ) . 

Technical Publications 

The index of publ icat ions lists all R&S 

articles that were publ ished in N e w s 

from R o h d e & S c h w a r z Nos . 132 

through 1 3 9 a n d in other technical 

magaz ines in 1991 a n d 1 9 9 2 . W e 

shall be g lad to send you a copy of any 

publ icat ions from this index. Please ad­

dress your requests to Dept. HW-UK 

( F a x + ( 4 9 8 9 ) 4 1 2 9 - 3 2 0 8 ) . 

Request for printed material 

Please fill in the reader service cards at 

the end of the ca ta log a n d w e wi l l 

prompt ly f o r w a r d you the informat ion 

requested. For even faster service: just 

send a fax to our Internat ional Sales 

a n d Service Division + ( 4 9 8 9 ) 4 1 2 9 -

3 5 6 7 . 

Published by 

ROHDE & S C H W A R Z G m b H & C o . K G 

Editor: G e r h a r d Krdtschmer 

Translat ion: Dept. 5 D C D 2 
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Page 

Addresses 

T y p e / D a t a Sheet Index 

1 3 9 

142 

M o b i l e Station Testers ( G S M , G S M / P C N ) 

Base Station Testers ( G S M , G S M / P C N ) 

M o b i l e Station Radiocommunicat ion Test Set ( G S M / P C N ) 

Base Station Radiocommunicat ion Test Set ( G S M / P C N ) 

G S M , PCN Sof tware Packages, Radiocommunicat ion 

Service Moni tor , DECT Radiocommunicat ion Tester 

7 

M i c r o w a v e Antenna System 

Shie lded a n d Ca l ib ra ted Magne t i c Field Pickup Co i l 

Act ive Antenna System 

Act ive Rod, D ipo le , H-Field Measurement Antennas 

Abso rb ing C l a m p 

Abso rb ing C l a m p S l ideway 

3 9 

Digi ta l V ideo Interface for V ideo Generators 

PAL Substitution Signal IF Modu la to r 

V i d e o / A u d i o TV Scope 

V ideo A n a l y z e r / T V Scope 

Distort ion Ne two rk for V ideo Ana lyzers 

5 5 

Spectrum & Ne twork Ana lyze r 

Harmon ic M i x e r 

Fast A / D Converter 

B roadband F M Demodula tor 

Scalar Ne two rk Ana lyze r 

6 5 

HF Signal Generators 

M i c r o w a v e Signal Generators 

Sof tware for C O F D M wi th Arb i t ra ry W a v e f o r m Genera tor 

7 7 

Selective Modu la t i on Ana lyzer 

AF Ana l yze r /DSP Unit 

RF/IF Selection for Modu la t i on Ana lyzers 

9 3 

Peak Power Sensor 

Thermocouple Sensors 

Direct ional Power Sensors (Insertion Unit, Peak Power Sensors) 

101 

Test System Sof tware 

Power Test Station 

108 

Industrial Contro l ler 

H a r d w a r e , Sof tware 

O n - b o a r d Extensions 

Interfaces 

Sof tware Packages for Measurements 

Industrial Mon i t o r 

115 

G S M / P C N Base Station Test System 

P C N Simulator 

DECT Type-approval Test System 

G S M Cove rage Measurement System 121 

See Ca ta log 9 3 / 9 4 , p a g e 3 9 5 

Power Supplies 

RF Step Attenuators 

133 



4 Company Profile 

Rohde&Schwarz: Competence in Radiocommunications and Measurements 

Company Profile 

Founded around 6 0 years a g o by Dr. 

Lothar Rohde a n d Dr. Hermann 

Schwarz as a physico-technical devel­

opment labora to ry in M u n i c h , the en­

terprise was in the beg inn ing e n g a g e d 

in the development and product ion of 

high-precision labora to ry test equip­

ment. Very soon, the high qual i ty stand­

a rd of the labora tory became a b y w o r d 

amongst many large companies con­

cerned wi th rad iocommunica t ions , 

wh i ch made the two young entrepre­

neurs in electronics a major suppl ier of 

measur ing equipment . 

The w a y from a pioneer for labora to ry 

test equ ipment to becoming one of the 

largest European manufacturer of elec­

tronic measur ing instruments is l ined by 

numerous landmarks in the history of 

the company. 

Today, Rohde&Schwarz is an interna­

t ional ly act ive c o m p a n y in the fields of 

rad iocommunica t ions a n d measur ing 

equipment . For the past 6 0 years the 

company g roup has been deve lop ing , 

p roduc ing a n d sell ing a w i d e var ie ty of 

electronic capi ta l goods . The c o m p a n y 

headquarters are in M u n i c h . 

W i t h 4 5 0 0 employees w o r l d w i d e a n d 

an internat ional network of sales org­

an iza t ions , the R o h d e & S c h w a r z com­

pany g roup at ta ined a turnover of 

a round D M 9 0 0 mil l ion in the business 

year 1 9 9 2 / 9 3 . The c o m p a n y is to a 

great extent expor t -or iented: abou t 

5 0 % of the total turnover is ach ieved 

outside Germany , more than half of it 

outside Europe. 

Because of the technologica l 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 qual i f icat ion of the company 's 

staff. W i t h about 2 5 0 trainees and 

work ing students per year, Rohde& 

Schwarz makes an important contr ibu­

tion towards the pract ical t ra in ing of 

the coming generat ion of engineers. 

Rohde&Schwarz is active in altoge­

ther seven business fields: 

• mobi le rad io (communicat ions a n d 

measurements) 

• sound and TV broadcast ing (com­

municat ions and measurements) 

• EMC measurements 

• general-purpose measurements 

• rad iomoni tor ing and signal analysis 

• rad iocommunicat ions 

• service, t ra in ing and logistics 

Mobile Radio Measurements 

As a pioneer in the f ield of mobi le rad io 

measurements, the c o m p a n y intro­

duced its first ' intel l igent ' rad io tester as 

ear ly as 1 9 7 4 . Today, Rohde& 

Schwarz is a European market leader 

for mobi le rad io test equ ipment wi th a 

comprehensive p rog ram of measur ing 

instruments and systems for ana log a n d 

d ig i ta l mobi le rad io . 

The Mun ich c o m p a n y p layed an im­

portant role in the development of the 

European d ig i ta l mobi le rad io stand­

a rd G S M (global system for mobi le 

communicat ions) : the test equ ipment 

for the approva l of G S M mobi le tele­

phones and special mobi le test sys­

tems for determin ing opt imum sites for 

G S M base stations we re suppl ied by 

Rohde & Schwarz . 

As regards the mobi le rad io infrastruc­

ture, Rohde&Schwarz supplies com­

plete, turnkey trunked rad io systems. 

Most of the CHEKKER networks of the 

G e r m a n Telekom have been imple­

mented by Rohde&Schwarz as we l l as 

a substantial part of the Cityruf p a g i n g 

system of the Telekom. 

Sound and TV Broadcasting 

For more than 4 0 years Rohde& 

Schwarz has been concerned w i th 

sound and TV broadcast ing equipment. 

Today, the company supplies turnkey TV 

and FM sound broadcast ing networks, 

head stations for CATV networks, moni­

toring a n d analyzer systems for TV and 

sound broadcast ing networks as wel l as 

a w ide range of measuring instruments 

and systems for aud io and v ideo app l i ­

cations. Rohde&Schwarz not only par­

ticipates in the European research pro­

g ram for HDTV but is also involved in the 

implementat ion of the d ig i ta l aud io 

broadcast system DAB. 

En t rance o f R o h d e & S c h w a r z R & D cen te r fo r 

m i c r o e l e c t r o n i c s , m e a s u r i n g ins t ruments a n d sys ­

tems c o m p l e t e d in 1 9 9 0 
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EMC Measurements 

Rohde&Schwarz is a leader on the 

w o r l d market for EMC measur ing in­

struments and systems. European a n d 

w o r l d w i d e standards have been a n d 

cont inue to be set up in co l labora t ion 

wi th the company. 

The company supplies high-precision 

test receivers, spectrum analyzers , sig­

nal generators, ampl i f iers a n d anten­

nas for measuring EMI and EMS of elec­

tric a n d electronic components in ma­

chines, vehicles, etc. Rohde& Schwarz 

also des igned complete turnkey EMC 

test stations for use in the car industry or 

in technical services and suppl ied all re­

qu i red measuring equipment . 

General-purpose Measurements 

Laboratory a n d general -purpose test 

equ ipment from Rohde&Schwarz re­

flects the present state of the art in many 

fields of app l i ca t ion : s ignal generators, 

spectrum and network analyzers, volt­

meters a n d power meters, AF analyz­

ers, function generators a n d boa rd test­

ers from Rohde& Schwarz are used 

w o r l d w i d e in deve lopment laborato­

ries, product ion plants and service 

centers in industry a n d by research in­

stitutes a n d publ ic authori t ies. 

Radiomonitoring, Signal Analysis 

R o h d e & S c h w a r z can look back on 

decades of exper ience in the develop­

ment a n d product ion of d i rect ion f ind­

ers, receivers a n d antennas. For in­

stance, the DF system of the new M u ­

nich a i rpor t has been suppl ied by Roh­

de & Schwarz . The company offers 

complete measuring a n d moni tor ing 

systems wh ich permit authorit ies like 

the G e r m a n PTT to monitor nat ional 

a n d internat ional rad iocommunica­

t ions. M o b i l e coverage measurement 

systems from Rohde&Schwarz are for 

instance be ing used by the G e r m a n 

Telekom. 

Radiocommunications 

In this f ie ld, Rohde&Schwarz is one of 

the leading European manufacturers of 

V H F / U H F g round and o n b o a r d rad io 

systems for air-traffic contro l . For more 

than 3 0 years the company has been 

deve lop ing and p roduc ing ATC a n d 

a i rborne rad iocommunica t ion systems. 

Presently, ATC authorit ies in more than 

7 0 countries rely on Rohde&Schwarz 

rad iocommunica t ion equipment . The 

company also develops HF and VHF 

voice a n d data transceivers for air­

borne communica t ion . The shor twave 

rad io network used by the Federal For­

e ign Of f ice for keeping in touch wi th 

G e r m a n embassies a round the w o r l d is 

also a Rohde&Schwarz product . 

Training, Support and Service 

Opt imum service a n d comprehensive 

t ra in ing is rated by Rohde&Schwarz 

wi th top priority. Service labs w i th ultra­

modern equ ipment in M u n i c h , Co­

logne a n d in many of the internat ional 

subsidiar ies and agencies as wel l as 

mobi le service centers ensure h igh 

ava i lab i l i t y of the measur ing equip­

ment of our customers. 

In Co logne , the c o m p a n y maintains Eu­

rope's largest logistics center for main­

tenance and ca l ib ra t ion of measur ing 

instruments and rad io equipment . A t 

this center the company 's o w n products 

as wel l as instruments a n d systems of 

other make are serv iced, tested a n d re­

pa i red . In its capac i ty as an app roved 

ca l ib ra t ion center, R o h d e & S c h w a r z 

cal ibrates measur ing instruments for 

electric parameters. 

Rohde&Schwarz provides t ra in ing on 

instruments and systems, basic t ra in ing 

seminars a n d retrain ing courses in line 

wi th customer requirements in M u n i c h , 

Co logne or at the customers wo r l d ­

w i d e . In add i t i on , Rohde& Schwarz 

prepares technical documentat ion for 

all kinds of products and systems to cus­

tomer's orders. 

A e r i a l v i e w o f R o h d e & S c h w a r z h e a d q u a r t e r s M u n i c h (1 9 9 2 ) 



6 Mobile Radio Measurements 

M o b i l e S ta t ion R a d i o c o m m u n i c a t i o n Test Set C R T P 0 2 p r o v i d e s a l l s i m u l a t i o n a n d a n a l y s i s c a p a b i l i t i e s f r o m m e a s u r e m e n t o f G S M / D C S 1 8 0 0 - s p e c i f i c s i g n a l 

p a r a m e t e r s t h r o u g h to d e t a i l e d c h e c k i n g fo r h i d d e n e r ro rs in s i g n a l l i n g 
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Contents of Chapter 1 

Designation Field of application, special features Type Page 

M o b i l e Station Tester Compac t unit for testing d ig i ta l mobi le phones to G S M standard . 
Fully automat ic testing of G S M mobi les w i th logg ing of results 

Same as C M D 5 2 , but for testing mobi le phones to G S M and PCN 
(DCS 1 8 0 0 ) s tandard 

C M D 5 2 

C M D 5 5 

CO 
CO 

Base Station Tester Compac t unit for testing d ig i ta l base stations to G S M standard . Ful­
ly automat ic testing of G S M base stations wi th logg ing of results 

Same as C M D 5 4 , but for testing base stations to G S M a n d PCN 
(DCS 1800 ) s tandard 

C M D 5 4 

C M D 5 7 

12 

12 

M o b i l e Station Radiocom­
municat ion Test Set 

Fully automat ic test set for use in development , va l ida t ion , qual i ty 
assurance a n d product ion of G S M a n d PCN (DCS 1 800 ) mobi le 
stations 

CRTP02 15 

Base Station Radiocommuni­
cat ion Test Set 

SameasCRTP02 , b u t f o r G S M a n d P C N (DCS 1 8 0 0 ) base stations. 
For use by base station manufacturers a n d network operators 

CRTP04 19 

M o b i l e / B a s e Station Radio-
communica t ion Test Set 

CRTP02 a n d CRTP04 in one unit CRTP24 2 2 

Sof tware Testing of new G S M services in conjunct ion wi th Radiocommunica­
t ion Test Sets CRTP02, CRTP04 a n d CRTP24 

CRTS-K28 / 
- K 4 8 

2 2 

Sof tware Preparatory testing for type app rova l of mobi le phones CRTS-P/K... 2 4 

Radiocommunicat ion 
Service Mon i to r 

Compac t tester wi th new measurement functions for use in high-end 
service, development , p roduc t ion ; full-span spectrum monitor, tran­
sient f requency a n d power measurement, duplex modulat ion me­
ter, adjacent-channel power meter 

C M S 5 4 2 6 

DECT Radiocommunicat ion 
Tester 

Digi tal rad iocommunica t ion tester for measurements on DECT cord­
less telephones to TBR 0 6 ; can be used as a product ion test set in 
conjunct ion wi th Process Control ler PSMD from Rohde & Schwarz 
(page 31) 

C M T 9 0 2 9 

O v e r v i e w of Opt ions Previous a n d new opt ions for rad iocommunica t ion testers of C M S 
fami ly 

C M S . . . 3 4 

O v e r v i e w of Basic 
Conf igurat ions 

Basic conf igurat ions a n d opt ions 
Conf igura t ion features and main dif ferences 

C M S . . . , 
CMT. . . , 
CMTA. . . 

3 6 
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Mobile Station Testers 
CMD52,CMD55 

Compact testers for digital 

mobile phones (GSM, PCN) in 

production and service 

Uses 

The C M D 5 2 from Rohde & Schwarz is 

a compac t unit for testing G S M mo­

biles. The C M D 5 5 is furthermore capa­

ble of testing PCN (DCS 1 8 0 0 ) mobi le 

phones. 

Both models are favourab ly pr iced a n d 

comb ine small d imensions wi th high 

measurement accuracy a n d speed. The 

testers' range of capabi l i t ies includes 

all s igna l l ing , generator a n d measure­

ment functions requi red for ver i fy ing 

the correct opera t ion of the DUT. 

Thanks to its fast g o / n o g o tests a n d ac­

curate analysis using opt iona l exten­

sions, C M D 5 2 a n d C M D 5 5 are 

equal ly we l l suited for service a n d pro­

duct ion. 

Operation 

Opera t i on of the C M D is extremely 

user-friendly a n d requires no deta i led 

G S M / P C N know ledge . The high-con­

trast, backl i t LCD p rov ided wi th 

softkeys on both sides a l lows conven­

ient ca l lup of test routines under menu 

contro l . 

Various GSM-speci f ic parameters are 

preset and permit direct testing wi thout 

any operator contro l . In add i t i on , it is of 

course possible to modi fy all parame­

ters ind iv idua l ly in the conf igurat ion 

menus. 

Auto test 

The autotest function enables complete 

measurement routines to be started at a 

keystroke wi thout any further interven­

t ion by the operator be ing requi red. 

The test results in tabular form are dis­

p layed on the screen or output on a 

printer. 

Remote control 

The C M D is remote-control led v ia the 

RS-232 or lEC/IEEE-bus interface using 

SCPI-compatible commands . In the 

remote-control mode the C M D is de­

s igned for fast speed to y ie ld high 

throughputs in product ion . 

Test capabilities 

To test mobi le phones, the C M D simu­

lates a G S M or PCN base stat ion. Two 

RF synthesizers, one of wh i ch delivers a 

cont inuous BCCH s ignal , are ava i lab le 

for this purpose. 

The major test functions are: 

• mobi le synchronizat ion 

• locat ion update 

• incoming call setup 

• ou tgo ing call setup 

• mobi le power level control 

• handover (channel change , time-

slot change) 

• peak powe r measurement 

• S A C C H measurement (eg RxLev, 

RxQual , power level) 

• echo test 

• cal l c lear ing by m o b i l e / b y C M D 

• DC cur ren t / vo l tage measurement 

• phase error measurement (option) 

• f requency error measurement (op­

tion) 

• measurement of powe r ramp ing as 

a funct ion of t ime (option) 

• bit-error rate (BER) measurement 

(option) 

Echo test 

The echo test a l lows very rap id g o / n o -

g o analysis cover ing all essential parts 

of the mobi le . A w o r d spoken into the 

mic rophone of the mobi le is sent to the 

C M D , stored in buffer memory and sent 

back to the phone. 
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Voltage and power measurements 

This measurement immediate ly shows 

any a typ ica l behav iour of the DUT. The 

DC ammeter /vo l tmeter des igned for 

pulsed signals a l lows correct measure­

ment of the power consumpt ion of the 

rad io te lephone. To this effect, the C M D 

simultaneously measures the min imum, 

peak a n d average values, the averag­

ing t ime constant be ing adap ted to the 

G S M condi t ions. 

Testing handhelds 

In add i t i on to the normal RF input /out -

put, the C M D has a high-sensitivity in­

put a n d a high-level output wh i ch ena­

ble tests on modules or on handhelds 

wi th built-in antenna by using couplers. 

Module testing 

Fault loca l izat ion in mobi le telephones 

requires var ious measurement func­

tions that can also be used wi thout sig­

nal l ing so that defect ive units can be 

tested d o w n to modu lar level. The basic 

model of C M D a l ready provides some 

of these functions, other functions be ing 

ava i lab le as opt iona l extensions. 

Result o f RF m e a s u r e m e n t s o n C O c a r r i e r 

The d e p e n d e n c e o f the BER o n the st imul i c a n be d e t e r m i n e d b y s i m p l y v a r y i n g the RF leve l . The BER is 
c o n t i n u o u s l y m e a s u r e d a n d i n d i c a t e d . 

Options 

O C X O Reference Oscillator, CMD-B1 

ensures high absolute accuracy, mini­

mum temperature-dependent drifts a n d 

especia l ly high long-term stability. 

Reference Frequency Inputs/Outputs, 

CMD-B3 

For synchronizat ion of the DUT or C M D 

to an internal or external f requency of 

2 . 0 4 8 , 10 , 1 3 , 2 6 o r 5 2 M H z o r t o t h e 

G S M bit clock. 
Preset t ing o f t o l e r a n c e mask fo r p o w e r r a m p m e a s u r e m e n t 

Fast Power Ramp, Phase/Frequency 

Error and BER Measurement, CMD-B4 

This opt ion enables fast testing a n d nu­

m e r i c / g r a p h i c d isp lay of power bursts 

a n d phase and f requency error as wel l 

as var ious BER, RBER a n d FER test rou­

tines. 

AF Measurement Unit with Frequency 

Counter, CMD-B41 

For measurements on the aud io inter­

face or on modules this opt ion includes 

an AF generator , a voltmeter, a distor­

t ion meter a n d a f requency counter. 

CMD-B41 enables measurements up to 

6 0 M H z as are requi red for LO a l ign­

ment. Another app l i ca t ion is the testing 

of handsfree equipment . 
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High Dynamic Burst Analysis, 

CMD-B42 

This opt ion doubles the dynamic range 

to more than 7 2 dB and a l lows the pow­

er ramp to be measured in the entire 

speci f ied G S M / D C S 1 8 0 0 range. The 

measurement determines whether the 

transmitter b lank ing in the inactive time 

slot is correct or not. 

Bit Interface and TDMA Synchroniza­

tion, CMD-B6 

This opt ion provides GSM-speci f ic sig­

nals and tr igger inputs and is a prereq­

uisite for operat ing the two fo l low ing 

opt ions: 

lEC/ IEEE-bus Interface, CMD-B61 

In add i t ion to the standard-f i t ted 

RS-232-C interface, the C M D can be 

equ ipped wi th this remote-control inter­

face. 

Memory Card Interface, CMD-B62 

M e m o r y cards are a versati le medium 

for storing test results and instrument 

setups. 

G S M Test SIM, CRT-Z2 

The SIM card is requi red for most types 

of rad iocom equipment to perform BER 

measurements in the loop-back mode. 

Specifications 

These specifications also replace those of Mobile Station Tester 
CMD 52 (catalog 93/94, page 39). 

Time b a s e T C X O s t a n d a r d 
N o m i n a l f r e q u e n c y 1 0 M H z 
F r e q u e n c y dr i f t in t e m p e r a t u r e 

r a n g e 0 to 3 5 °C < 1 . 5 x l 0 ' 6 

A g i n g < 0 . 5 x 1 0 ' V y e a r (at 3 5 ° C ) 

Time b a s e O C X O o p t i o n C M D - B 1 
N o m i n a l f r e q u e n c y 1 0 M H z 
F r e q u e n c y d r i f t in t e m p e r a t u r e 

r a n g e 0 to 5 0 ° C 1 x 1 0 7 

A g i n g 2 x 1 0 ~ 7 / y e a r 
5 x 1 0 " 9 / d a y a f te r 3 0 d a y s of o p e r a ­
t ion 

W a r m u p l i m e (at 2 5 ° C ) a p p r o x . 5 m i n 

D C voltmeter 

M e a s u r e m e n t r a n g e 0 to ± 3 0 V 
Resolu t ion 1 0 m V 
Error < 2 % + reso lu t i on 
D C a m m e t e r 
O p e r a t i n g m o d e s cu r ren t a v e r a g i n g w i t h G S M - a d a p t e d 

t ime cons tan t , cu r ren t p e a k measu re ­
men t (pos i t i ve a n d nega t i ve ) 

M e a s u r e m e n t r a n g e 0 to ± 1 0 A 
C o m m o n - m o d e re j ec t i on + 3 0 V 
Res is tance 5 0 mil 
Reso lu t ion fo r cu r ren t a v e r a g i n g 1 m A / 1 0 m A 
Reso lu t ion for p e a k m e a s u r e m e n t 1 0 m A 
Res idua l i n d i c a t i o n 
(no c u r r e n t a t input ) < 1 0 m A (at r o o m t e m p e r a t u r e ) 
Error < 2 % + r e s i d u a l i n d i c a t i o n + reso lu t i on 

AF Measurement Unit o p t i o n C M D - B 4 1 

A F genera tor 
F r e q u e n c y r a n g e / r e s o l u t i o n 5 0 H z to 1 0 k H z / O . I H z 
F r e q u e n c y e r r o r s a m e as t ime b a s e + ha l f reso lu t i on 
Level r a n g e 1 0 (.iV to 5 V 

Level reso lu t i on 1 0 ( iV a t a v o l t a g e < 1 m V 
1 % a t a v o l t a g e > 1 m V 

Level e r r o r < 5 % a t a v o l t a g e > 1 m V 
D is to r t i on < 0 . 5 % 
M a x . ou tpu t cu r ren t 2 0 m A 
O u t p u t i m p e d a n c e < 5 fi. 

A F voltmeter 
F r e q u e n c y r a n g e 5 0 H z to 10 k H z 
M e a s u r e m e n t r a n g e 0 . 1 m V to 3 0 V 
Resolu t ion 1 0 0 u.V a t a v o l t a g e < 1 0 m V 

1 % a t a v o l t a g e > 1 0 m V 
Error < 5 % + reso lu t i on 
Input i m p e d a n c e 1 M Q 

Distortion meter 
F r e q u e n c y r a n g e 3 0 0 H z to 3 k H z 
Input leve l r a n g e 1 0 0 m V to 3 0 V 
Reso lu t ion 0 . 1 % o f T H D 
Inherent d i s t o r t i o n < 0 . 5 % 
Error < 5 % + inhe ren t d i s to r t i on 
M e a s u r e m e n t b a n d w i d t h 1 0 k H z 

A F counter 
F r e q u e n c y r a n g e / r e s o l u t i o n 2 0 H z to 1 0 k H z / < l H z 
F r e q u e n c y e r r o r s a m e a s re fe rence + reso lu t ion 
Input leve l r a n g e 1 0 m V to 3 0 V 
Input i m p e d a n c e 1 M Q 

IF counter 
F r e q u e n c y r a n g e / r e s o l u t i o n 1 0 k H z to 6 0 M H z / 1 H z 
F r e q u e n c y e r ro r s a m e as r e f e r e n c e + reso lu t ion 
Input level r a n g e 1 0 0 m V r m s to TTL 
Input i m p e d a n c e a p p r o x . 1 M Q 11 1 0 0 pF 

Specifications of CMD 5 2 only 

RF genera tor 1 

F r e q u e n c y r a n g e G S M b a n d : 9 3 5 . 2 to 9 5 9 . 8 M H z 
F r e q u e n c y e r ro r s a m e as t ime b a s e 
Reso lu t ion G S M c h a n n e l s p a c i n g : 2 0 0 k H z 
F r e q u e n c y set t ing t ime < 3 ms for p h a s e e r r o r < 2 ° 
O u t p u t leve l (RF I N / O U T ) - 3 3 to - 1 2 0 d B m 
O u t p u t leve l (RF O U T 2) + 1 3 to - 7 7 d B m 
Resolu t ion 0 . 1 d B 
Level e r r o r (RF I N / O U T ) < 1 . 5 d B ( < l d B a t - 1 0 4 d B m ) 
Level e r r o r (RF O U T 2) < 2 d B 
H a r m o n i c s (RF I N / O U T ) < - 3 0 d B c 
M o d u l a t i o n G M S K , B x T = 0 . 3 
Phase e r r o r < 4 ° rms , < 1 0 ° p e a k 

RF genera tor 2 s a m e as RF g e n e r a t o r 1 , bu t 
M a x i m u m ou tpu t level (RF I N / O U T ) - 3 5 d B m (RF O U T 2 : + 1 1 d B m ) 
Level e r r o r (RF I N / O U T ) < 1 . 5 d B (RF O U T 2 : < 2 dB) 

P e a k p o w e r meter (RF I N / O U T ) 
F r e q u e n c y r a n g e 8 0 0 to 1 0 0 0 M H z 
M e a s u r e m e n t r a n g e / r e s o l u t i o n 1 0 to 4 7 d B m / 0 . 1 dB 
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Error in G S M b a n d 
8 9 0 . 2 l o 9 1 4 . 8 M H z < 0 . 5 d B + reso lu t i on (P > 1 3 d B m ) 

V S W R £ 1 . 3 

G S M p h a s e a n d f requency error 
m e a s u r e m e n t w i t h o p t i o n C M D - B 4 
F r e q u e n c y r a n g e G S M b a n d : 8 9 0 . 2 to 9 1 4 . 8 M H z 
Level r a n g e (RF I N / O U T ) 1 0 to 4 7 d B m (RF I N 2 : - 6 0 lo 

O d B m ) 
Inheren t p h a s e e r r o r < 1 . 5 ° rms, < 5 ° p e a k 
F r e q u e n c y m e a s u r e m e n t e r r o r < 5 H z + t ime b a s e 

G S M burst p o w e r m e a s u r e m e n t w i t h o p t i o n C M D - B 4 
F r e q u e n c y r a n g e G S M b a n d : 8 9 0 . 2 to 9 1 4 . 8 M H z 
Refe rence level for full 
d y n a m i c r a n g e (RF I N / O U T ) 1 0 lo 4 7 d B m (RF I N 2 : - 3 7 to 

O d B m ) 
A b s o l u t e m e a s u r e m e n t e r ro r o f 
p e a k p o w e r 

RF I N / O U T see p e a k p o w e r meter 
RF I N 2 <1 d B 

Inheren t r i p p l e in a c t i v e p a r t o f 
t ime slot 0 . 1 d B 

Burst a n a l y s i s with w i d e d y n a m i c 
r a n g e w i t h o p t i o n C M D - B 4 2 
Rela t ive e r r o r o f i n d i v i d u a l test 
s a m p l e < 1 . 5 d B lo 7 2 dB b e l o w p e a k p o w e r 
D y n a m i c r a n g e > 7 2 d B 
M e a s u r e m e n t l imit (RF I N / O U T ) < - 3 6 d B m (RF I N 2 : < - 8 3 d B m ) 

Specifications of CMD 55 only 

RF genera tor 1 l i ke C M D 5 2 , but 
F r e q u e n c y r a n g e G S M b a n d : 9 3 5 . 2 lo 9 5 9 . 8 M H z 

D C S 1 8 0 0 b a n d : 1 8 0 5 . 2 l o 
1 8 7 9 . 8 M H z 

O u t p u t leve l (RF I N / O U T ) - 3 5 to - 1 2 0 d B m 
O u t p u t leve l (OUTPUT 2) + 1 1 to - 7 7 d B m 

RF genera tor 2 s a m e as RF g e n e r a t o r 1 , bu t 
M a x i m u m ou tpu t leve l (RF I N / O U T ) - 3 7 d B m (RF O U T 2 : + 9 d B m ) 

P e a k p o w e r meter (RF I N / O U T ) 
F r e q u e n c y r a n g e 8 0 0 to 1 0 0 0 M H z 

1 7 0 0 to 1 9 0 0 M H z 
M e a s u r e m e n t r a n g e 

G S M b a n d 0 to 4 7 d B m 
D C S 1 8 0 0 b a n d 0 to 3 3 d B m 

Reso lu t ion 0 . 1 d B 
Er ror in G S M b a n d < 0 . 5 d B + reso lu t i on (P > 1 0 d B m ) 
Er ror in D C S 1 8 0 0 b a n d < 0 . 8 d B + reso lu t i on (P>4 d B m ) 
V S W R < 1 . 3 

P h a s e a n d f requency error 
m e a s u r e m e n t w i t h o p t i o n C M D - B 4 
F r e q u e n c y r a n g e G S M b a n d : 8 9 0 . 2 lo 9 1 4 . 8 M H z 

D C S 1 8 0 0 b a n d : 1 7 1 0 . 2 to 
1 7 8 4 . 8 M H z 

Level r a n g e 
RF I N / O U T G S M b a n d : 0 to 4 7 d B m 

D C S 1 8 0 0 b a n d : 0 lo 3 3 d B m 
RF I N 2 - 6 0 to 0 d B m 

Inheren t p h a s e e r ro r < 1 . 5 ° rms , < 5 ° p e a k 
F r e q u e n c y m e a s u r e m e n t e r ro r < 5 H z + l i m e b a s e 

Burst p o w e r m e a s u r e m e n t w i t h o p t i o n C M D - B 4 
F r e q u e n c y r a n g e G S M b a n d : 8 9 0 . 2 to 9 1 4 . 8 M H z 

D C S 1 8 0 0 b a n d : 1 7 1 7 . 2 to 
1 7 8 4 . 8 M H z 

Re fe rence leve l for ful l 
d y n a m i c r a n g e 

RF I N / O U T G S M b a n d : 1 0 to 4 7 d B m 
D C S 1 8 0 0 b a n d : 0 lo 3 3 d B m 

RF I N 2 - 3 7 to O d B m 
A b s o l u t e m e a s u r e m e n t e r r o r o f 
p e a k p o w e r 

RF I N / O U T G S M b a n d : < 0 . 5 d B + reso lu t i on 
( P > 1 0 d B m ) 
D C S 1 8 0 0 b a n d : < 0 . 8 d B + reso lu­
t i on (P > 4 d B m ) 

RF I N 2 G S M b a n d : £ 1 . 3 d B 
D C S 1 8 0 0 b a n d : £ 1 . 5 d B 

Inheren t r i p p l e in a c t i v e pa r t o f 
l ime slot 0 . 1 dB 

Burst a n a l y s i s with w i d e d y n a m i c 
r a n g e w i t h o p t i o n C M D - B 4 2 
Relat ive e r r o r o f i n d i v i d u a l test 
s a m p l e < 1 . 5 d B lo 7 2 dB b e l o w p e a k p o w e r 
D y n a m i c r a n g e > 7 2 d B 
M e a s u r e m e n t l imi t (RF I N / O U T ) G S M b a n d : < - 3 6 d B m 

D C S 1 8 0 0 b a n d : < - 4 8 d B m 
M e a s u r e m e n t l im i l (RF I N 2) G S M b a n d : < - 8 3 d B m 

D C S 1 8 0 0 b a n d : < - 8 5 d B m 

Interfaces 

I E C / I E E E - b u s interface o p t i o n C M D - B 6 1 
(op t i on C M D - B 6 a lso r e q u i r e d ) 
i n t e r f a c e to IEC 6 2 5 - 1 / I E E E 4 8 8 , 
S C P I - c o m p a t i b l e c o m m a n d set 

Other i n te r faces R S - 2 3 2 - C (9-contact ) 
C e n t r o n i c s (25 -con tac t ) 

Reference f requency inputs /outputs o p t i o n C M D - B 3 
S y n c h r o n i z a t i o n i npu t 

F r e q u e n c y (se lec tab le) G S M bi t c l o c k ( 2 7 0 . 8 k H z ) , 2 / 4 / 1 6 
t imes G S M b i t c l o c k , 1 to 13 M H z in 
1 - M H z steps, 2 . 0 4 8 , 2 6 , 3 9 , 
5 2 M H z 

I m p e d a n c e a p p r o x . 1 0 0 Q 
Level 0 d B m to TTL 

S y n c h r o n i z a t i o n ou tpu t 1 
F r e q u e n c y 1 0 M H z w i t h in te rna l r e f e rence o r fre­

q u e n c y a t s y n c h r o n i z a t i o n inpu t w i t h 
e x t e r n a l r e f e rence 

Level TTL, R o u t = 5 0 £2 
S y n c h r o n i z a t i o n ou tpu t 2 

F r e q u e n c y (se lec tab le) G S M b i t c l o c k , 2 / 4 / 1 6 t imes G S M 
b i t c l o c k , 1 , 2 , 4 o r 13 M H z 

Level TTL, R o u , = 5 0 Q. 

General data 

P o w e r s u p p l y 1 0 0 to 1 2 0 V (AC) ± 1 0 % 
2 0 0 lo 2 4 0 V (AC) ± 1 0 % , 
5 0 to 4 0 0 H z ± 5 % 

P o w e r c o n s u m p t i o n ( w i t h o u t op t i ons ) C M D 5 2 : a p p r o x . 8 5 W 
C M D 5 5 : a p p r o x . 9 5 W 

D i m e n s i o n s ( W x H x D) 4 3 5 m m x 1 9 2 m m x 3 6 3 m m 
W e i g h t (w i thou t op t i ons ) C M D 5 2 : a p p r o x . 1 3 . 2 k g 

C M D 5 5 : a p p r o x . 1 4 . 0 kg 

Ordering information 
Mobi le Station Tester 
for G S M C M D 5 2 1 0 5 0 . 9 0 0 8 . 5 2 
fo r D C S 1 8 0 0 a n d G S M C M D 5 5 1 0 5 0 . 9 0 0 8 . 5 5 

Extra 

G S M Test S I M CRT-Z2 1 0 3 9 . 9 0 0 5 . 0 2 

Opt ions (for both models) 

O C X O Refe rence O s c i l l a t o r C M D - B 1 1 0 5 1 . 6 0 0 2 . 0 2 
Reference F r e q u e n c y I n p u t s / 
O u t p u t s C M D - B 3 1 0 5 1 . 6 2 0 2 . 0 2 
Fast P o w e r R a m p , P h a s e / F r e q u e n c y 

Error a n d BER M e a s u r e m e n t C M D - B 4 1 0 5 1 . 6 6 5 4 . 0 2 
AF M e a s u r e m e n t Un i t w i t h F r e q u e n c y 

C o u n t e r ( C M D - B 4 a l so r e q u i r e d ) C M D - B 4 1 1 0 5 1 . 6 9 0 2 . 0 2 
H i g h D y n a m i c Burst A n a l y s i s 

( C M D - B 4 a l so r e q u i r e d ) C M D - B 4 2 1 0 5 1 . 7 1 5 0 . 0 2 
IEC/ IEEE-bus In te r face 

( C M D - B 6 a l so r e q u i r e d ) C M D - B 6 1 1 0 5 1 . 7 6 0 9 . 0 2 
M e m o r y C a r d In te r face 

( C M D - B 6 a l so r e q u i r e d ) C M D - B 6 2 1 0 5 1 . 8 2 0 5 . 0 2 
S u p p o r t fo r C M D - B 6 x O p t i o n s C M D - B 6 1 0 5 1 . 7 4 0 9 . 0 2 
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Base Station Testers 
CMD 54, CMD 57 

Compact digital radiocommu­

nication testers 

C M D 5 4 : GSM 

C M D 5 7 : GSM and 

PCNIDCSISOO) N I — \ y 

Uses 

The Base Station Testers C M D 5 4 a n d 

C M D 5 7 are especia l ly des igned to be 

used for the instal lat ion, service a n d 

product ion of G S M a n d PCN 

(DCS1800) base stations. They com­

bine h igh measurement rates to ensure 

short testing times w i th top-class techni­

cal specif icat ions for both transmitter 

a n d receiver testing. Both instruments 

be long to a new generat ion of radio-

communica t ion testers wh ich despite 

their compac t s ize, low we igh t a n d 

great ease of opera t ion prov ide a com­

plete range of test a n d measurement 

capabi l i t ies . 

Main features 

• Comple te range of transmitter a n d 

receiver measurements 

• Large i l luminated LCD d isp lay for 

fast read ing of parameters a n d 

measured values 

• Menu-gu ided user interface for 

quick tests as wel l as for in-depth 

analysis 

• Softkey control w i th d isp lay of all 

the impor tant parameters enab l ing 

operator to work error-free 

• Extremely short setting a n d measur­

ing times both in manual a n d in re­

mote-control mode v ia IEEE bus 

Operation 

A user interface wi th large i l luminated 

LCD d isp lay a n d softkeys on both sides 

to selectthe different menus a l lows easy 

opera t ion even wi thout deta i led G S M 

know ledge . Numer ica l values are in­

put w i th the hardkeys. Various test-spe­

cif ic parameters are preset a n d , as we l l 

as the measured values, d isp layed in 

easy-to-read form. The opt iona l IEEE 

bus a l lows fast automated testing. The 

test results can also be logged on a 

printer. 

Measurement capabilities 

Overview 

• Synchron izat ion to RF CO carr iers 

w i th automat ic channel selection 

• Op t i ona l synchronizat ion v ia exter­

nal t r igger l ine 

• Display of important network pa­

rameters 

• Peak power measurement 

• Power ramp ing measurements wi th 

full G S M dynamic range 

• Phase/ f requency error measure­

ment wi th g raph ica l a n d numerical 

d isp lay 

• Extremely fast measurement of spec­

trum due to swi tch ing/modulat ion 

• Measurement of receiver sensitivity 

(BER) wi th dif ferent evaluat ion and 

connectivit ies such as: 

- loop-back inside the C M D 

- loop-back in the BTS or 

- transmission of s tandard test pat­

tern wi th evaluat ion v ia RS-232 

or IEEE-bus interface 

• Op t i ona l A-bis interface for moni­

tor ing the bits received by the BTS 

in order to per form BER measure­

ments 

• Echo test 

• DC vo l tage and current measure­

ments especia l ly for pulsed signals 

• Opt iona l AF generator and AF meas­

urements with frequency counter 

BTS module production 

In BTS module product ion , factory-

specif ic control interfaces, often wi th­

out s ignal l ing possibi l i t ies, have to be 

comb ined w i th the test equipment . To 

solve such problems, the Base Station 

Testers C M D 5 4 and C M D 5 7 offer 

specif ic module test faci l i t ies, some of 

them opt ional ly . For transmitter tests, 

functions such as direct measurement 

of power levels, phase / f requency er­

ror a n d power ramp ing wi th high dy­

namic range a n d accuracy are inte­

g ra ted in the instruments. In add i t i on , 

very fast measurements of spectrum 

due to sw i t ch ing /modu la t i on ensure 

complete testing of the BTS transmitter 

modules in the shortest possible t ime. 

Unmodu la ted and modula ted RF carr i ­

ers, as wel l as var ious w a y s of per-
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forming BER measurements, a l l ow fast 

sensitivity analysis of receiver mod­

ules. 

Various tr igger capabi l i t ies , eg RF and 

super f rame clock, as wel l as control v ia 

RS-232 interface or opt iona l ly v ia I E C / 

IEEE bus (SCPI standard) ensure easy 

integrat ion into any product ion l ine. 

d iocommunica t ion tester. The C M D of­

fers two modes for synchronizat ion to 

CO carr iers: 

- BCCH FIX: the C M D synchronizes 

to the specif ied channel number 

- BCCH S C A N : the C M D searches 

for the CO carr ier 

S p e c t r u m d u e to swi t ­

c h i n g / m o d u l a t i o n 

Final test, service and installation of a 

base station (BTS) 

Measurements on base stations have to 

be per formed under opera t ing condi ­

t ions. Typical GSM-speci f ic channels, 

such as CO carr ier ( b r o a d c a s t c h a n n e l / 

BCCH) a n d TCH (traffic channel) are 

ava i lab le from the BTS a n d the system 

transmitter and receiver characterist ics 

have to be measured. C M D 5 4 a n d 

C M D 5 7 fully meet these requirements. 

External attenuators a n d / o r ampl i f iers 

are taken into account for al l settings 

a n d measurements, regardless of the 

inpu t /ou tpu t interfaces used by the ra-

Signal l ing informat ion such as the M o ­

bi le Ne twork C o d e ( M N C ) received on 

the BCCH is shown on the large LCD af­

ter synchron izat ion. The results of the 

RF measurements per formed on the CO 

carr ier, such as f requency and phase 

error as wel l as transmitted power , are 

d isp layed instantaneously on the 

screen. 

In the TCH measurement menu, power 

ramp ing over the full G S M dynamic 

range or phase and f requency error 

can be measured a n d g raph ica l l y dis­

p layed . Due to the use of high-speed 

DSPs, the C M D can measure the spec­

trum due to sw i t ch ing /modu la t i on in 

line wi th the G S M specif icat ions wi th in 

less than 1 0 0 s, ie on a specif ic traffic 

channel a n d each of its 2 2 different fre­

quency offsets, 5 0 0 bursts are cap­

tured and evaluated. 

There are different ways of measur ing 

the bit error rate (BER), such as loop-

back mode inside the C M D , or sending 

known bit patterns to be looped back or 

evaluated by the BTS. W i t h the opt ion 

CMD-B7 the C M D is in add i t ion capa­

ble of moni tor ing the bits received by 

the BTS a n d measur ing the BER via the 

A-bis interface. 

Options 

A-bis Interface CMD-B7 

A-bis moni tor ing facil i t ies for perform­

ing BER measurements. 

A l l further opt ions, see C M D 5 2 a n d 

C M D 5 5 on page 9 . The opt ions C M D -

B4 a n d C M D - B 4 2 descr ibed there are 

fitted as s tandard in the C M D 5 4 a n d 

C M D 5 7 . 

Results o f RF m e a s u r e m e n t s p e r f o r m e d o n CO c a r r i e r P o w e r r a m p i n g w i t h ful l G S M d y n a m i c r a n g e 
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Base Station Testers CMD 54, CMD 57 

Specifications 

Common data for CMD54 and CMD57; data specified below differ 
from those of Mobile Station Testers CMD52 and CMD55, page 10. 

S t a n d a r d t imebase T C X O , 
t imebase O C X O (option C M D - B 1 ) , 
D C voltmeter, DC ammeter , 
A F m e a s u r e m e n t unit (option 
C M D - B 4 1 ] s a m e a s C M D 5 2 / 5 5 

Specific data of CMD 54 

RF genera tor 1 
F r e q u e n c y r a n g e G S M b a n d 8 9 0 . 2 to 9 ) 4 . 8 M H z 
F r e q u e n c y e r ro r s a m e a s t i m e b a s e e r r o r 
Reso lu t ion G S M c h a n n e l s p a c i n g ( 2 0 0 kHz ) 
Set t l ing t ime < 3 ms (for p h a s e e r r o r < 2 ° ) 
O u t p u t leve l (RF I N / O U T / 
O U T P U T 2) - 3 3 t o - 1 2 0 d B m 
Reso lu t ion 0 . 1 d B 
Level e r r o r (RF I N / O U T / O U T P U T 2 , 
burs t w i t h m a x . l e v e l ) 1.5 d B (1 d B a t - 1 0 4 d B m ) 
H a r m o n i c s (RF I N / O U T ) < - 3 0 dBc 
M o d u l a t i o n G M S K , B x T = 0 . 3 
Phase e r r o r < 4 ° rms , < 1 0 ° p e a k 

P e a k p o w e r meter s a m e as C M D 5 2 

G S M p h a s e a n d f requency error 
m e a s u r e m e n t 
F r e q u e n c y r a n g e 9 3 5 . 2 to 9 5 9 . 8 M H z 
Level r a n g e (RF I N / O U T ) 1 0 to 4 7 d B m 
Level r a n g e ( INPUT 2) - 6 0 to 0 d B m 
Res idua l p h a s e e r r o r < 1 . 5 ° rms , < 5 ° p e a k 
Error o f f r e q u e n c y m e a s u r e m e n t s < 5 H z + t i m e b a s e e r ro r 

G S M burst p o w e r m e a s u r e m e n t 
F r e q u e n c y r a n g e 9 3 5 . 2 to 9 5 9 . 8 M H z 
Refe rence level r a n g e fo r 
full d y n a m i c r a n g e m e a s u r e m e n t s 

Level r a n g e (RF I N / O U T ) 1 0 to 4 7 d B m 
Level r a n g e ( INPUT 2) - 3 7 to 0 d B m 

A b s o l u t e e r ro r , p e a k 
t ransmi t te r p o w e r 

RF I N / O U T u n s y n c h r o n i z e d s a m e as p e a k p o w e r meter 
RF I N / O U T s y n c h r o n i z e d to 
CO c a r r i e r < 1 d B 
I N P U T 2 < 1 d B 

R ipp le in a c t i v e p a r t o f t ime slot 0 . 1 d B 

H i g h - d y n a m i c G S M burst a n a l y s i s 
Relat ive e r r o r o f i n d i v i d u a l test 
s a m p l e s < 1 . 5 d B to 7 2 d B b e l o w p e a k p o w e r 
D y n a m i c r a n g e > 7 2 d B 
Lower m e a s u r e m e n t l im i t RF I N / O U T < - 3 6 d B m 
Lower m e a s u r e m e n t l im i t I N P U T 2 < - 8 3 d B m 

Spectrum d u e to m o d u l a t i o n / s w i t c h i n g 
D y n a m i c r a n g e 8 0 d B 
U n c e r t a i n t y < ± 1 . 5 d B 

Specific data of CMD 57 

RF genera tor 1 
F r e q u e n c y r a n g e 

G S M b a n d 8 9 0 . 2 to 9 1 4 . 8 M H z 
D C S 1 8 0 0 b a n d 1 7 1 0 . 2 lo 1 7 8 4 . 8 M H z 

F r e q u e n c y e r r o r s a m e as t i m e b a s e e r r o r 
Reso lu t ion G S M c h a n n e l s p a c i n g ( 2 0 0 kHz ) 
Set t l ing l i m e < 3 ms (for p h a s e e r r o r < 2 ° ) 
O u t p u t leve l (RF I N / O U T / 
O U T P U T 2) - 3 5 l o - 1 2 0 d B m 
Resolu t ion 0 . 1 d B 

Level e r r o r (RF I N / O U T / O U T P U T 2 , 
burs t w i t h m a x . level ) < 1 . 5 d B (<1 d B a t - 1 0 4 d B m ) 
H a r m o n i c s (RF I N / O U T ) < - 3 0 d B c 
M o d u l a t i o n G M S K , B x T = 0 . 3 
Phase e r ro r < 4 ° rms , < 1 0 ° p e a k 

P e a k p o w e r meter s a m e as C M D 5 5 

P h a s e a n d f requency error m e a s u r e m e n t 
F r e q u e n c y r a n g e 

G S M b a n d 9 3 5 . 2 to 9 5 9 . 8 M H z 
D C S 1 8 0 0 b a n d 1 8 0 5 . 2 to 1 8 7 9 . 8 M H z 

Level r a n g e (RF I N / O U T ) 
G S M b a n d 0 to 4 7 d B m 
D C S 1 8 0 0 b a n d 0 to 3 3 d B m 

Level r a n g e ( INPUT 2) - 6 0 to 0 d B m 
Res idua l p h a s e e r r o r < 1 . 5 ° rms , < 5 ° p e a k 
Er ror o f f r e q u e n c y m e a s u r e m e n t s < 5 H z + t i m e b a s e e r ro r 

Burst p o w e r m e a s u r e m e n t 
F r e q u e n c y r a n g e 

G S M b a n d 9 3 5 . 2 to 9 5 9 . 8 M H z 
D C S 1 8 0 0 b a n d 1 8 0 5 . 2 to 1 8 7 9 . 8 M H z 

Refe rence leve l r a n g e for 
ful l d y n a m i c r a n g e m e a s u r e m e n t s 

Level r a n g e (RF I N / O U T ) 
G S M b a n d 1 0 to 4 7 d B m 
D C S 1 8 0 0 b a n d 0 l o 3 3 d B m 

Level r a n g e ( INPUT 2) - 3 7 to 0 d B m 
A b s o l u t e e r ro r , p e a k 
t ransmi t te r p o w e r 

RF I N / O U T u n s y n c h r o n i z e d s a m e as p e a k p o w e r meter 
RF I N / O U T s y n c h r o n i z e d lo 
C O c a r r i e r 

G S M b a n d < 1 . 3 d B 
D C S 1 8 0 0 b a n d < 1 . 5 d B 

I N P U T 2 
G S M b a n d < 1 . 3 d B 
D C S 1 8 0 0 b a n d < 1 . 5 d B 

R ipp le in a c t i v e p a r t o f l i m e slot < 0 . 1 dB 

H i g h - d y n a m i c G S M burst a n a l y s i s s a m e as C M D 5 5 

Spectrum due to m o d u l a t i o n / s w i t c h i n g 
D y n a m i c r a n g e 8 0 d B 
U n c e r t a i n t y < ± 1 . 5 d B 

Interfaces 

I E C / I E E E Bus Interface o p t i o n C M D - B 6 1 
( o p t i o n C M D - B 6 a l so r e q u i r e d ) ; 
i n t e r f ace to IEC 6 2 5 - 1 / I E E E 4 8 8 , 
S C P I - c o m p a t i b l e c o m m a n d set 

O t h e r interfaces RS-232 -C (9 -p in ) , 
C e n t r o n i c s (25 -p in ) 

Reference F requency Inputs /Outputs s a m e as C M D 5 2 / 5 5 
( o p t i o n C M D - B 3 ) 

A - b i s Interface o p t i o n C M D - B 7 
Phys ica l (1 RX c h a n n e l ) 7 5 s l / h i g h - i m p e d a n c e , u n b a l a n c e d ; 

1 2 0 Q / h i g h - i m p e d a n c e , b a l a n c e d 
Log i ca l ( t r a f f i c / s p e e c h ) 1 6 k b i t / s , t imes lo t s e l e c t a b l e 

s a m e as C M D 5 2 / 5 5 

Ordering information 

B a s e Station Tester C M D 5 4 1 0 5 0 . 9 0 0 8 . 5 4 

C M D 5 7 1 0 5 0 . 9 0 0 8 . 5 7 

Opt ions 
O C X O Refe rence O s c i l l a t o r C M D - B 1 1 0 5 1 . 6 0 0 2 . 0 2 
Re fe rence F r e q u e n c y 
I n p u t s / O u t p u t s C M D - B 3 1 0 5 1 . 6 2 0 2 . 0 2 
A F M e a s u r e m e n t Un i t C M D - B 4 1 1 0 5 1 . 6 9 0 2 . 0 2 
A d a p t e r fo r O p t i o n s C M D - B 6 1 0 5 1 . 7 4 0 9 . 0 2 
IEC/ IEEE Bus In te r face 
( C M D - B 6 a l so r e q u i r e d ) C M D - B 6 1 1 0 5 1 . 7 6 0 9 . 0 2 
A -b i s I n te r face C M D - B 7 1 0 5 1 . 8 3 5 7 . 0 2 
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Extremely powerful test set, 

providing all simulation and 

analysis capabil i t ies from 

measurement of G S M / 

DCS1 800-specific signal pa­

rameters through to detailed 

checking for hidden errors in 

signalling 

Uses 

The Mob i l e Station Radiocommunica­

tion Test Set CRTP02 from Rohde & 

Schwarz simulates a base station (BTS, 

cell) in the G S M and PCN (DCS 1 800 ) 

bands. 

Development 

• Measurements on GMSK-modu la -

ted RF signals a n d receiver testing 

• Testing of all s ignal l ing functions 

a n d va l ida t ion of data transmission 

protocols a n d t iming 

• Simple genera t ion of customized 

test procedures 

Type approval and quality assurance 

• Comple te testing for conformance 

wi th G S M Recommendat ions 

1 1.1 0 a n d DCS1 8 0 0 Recommen­

dat ions wi th respect to 

- channel cod ing (OSI layer 1), 

- da ta link protocols (OSI layer 2 ) , 

- network signall ing (OSI layer 3) 

and 

- all GSM-speci f ic RF parameters 

• Automat ic measurements a n d log­

g ing using test routines suppl ied 

Chip design 

• Thanks to built-in TTL inputs/outputs 

for the transmit a n d receive pa th , 

CRTP02 is idea l for use in develop­

ment a n d va l ida t ion of integrated 

circuits and modules 

Production 

• Fast and rel iable testing of modules 

and of complete mobi le stations 

Service 

• Automat ic test routines for re l iable 

evaluat ion of equ ipment status 

• Comprehens ive measurement ca­

pabi l i t ies for extensive trouble­

shoot ing 

Characteristics 

Main features 

• Simulation of a base station with call 

setup, data transfer and all signall ing 

procedures between CRTP02 a n d 

the station under test 

• Logging of all s ignal l ing activit ies 

in OSI layers 1 , 2 a n d 3 for proto­

col analys is ; mnemonic d isp lay of 

message content for protocol trou­

bleshoot ing 

• Check ing the error-correct ion faci l i ­

ties of the mobi le station by im­

plant ing errors in the data stream 

• Measurements on the transmitter 

s ignal 

- power ramp and phase trajectory 

- burst de lay 

- f requency error 

• Measurements on the receive chan­

nel 

- bit error rate in realt ime 

- receiver sensitivity 

• Tests on speech coder and decoder 

Mobile Station Radiocommunication Test Set CRTP02 
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Mobile Station Radiocom­
munication Test Set CRTP02 

• Numer i ca l a n d g raph ica l output of 

results on screen or printer 

• W i d e var iety of aud io measure­

ments wi th op t iona l CRTP-B1 

Signal generation 

The a n a l o g unit prov ides two inde­

pendent RF generator channels. Using 

these two channels, the test set can si­

multaneously simulate a n d test a con­

trol channel (BCCH + FCCH + SCH + 

CCCH) a n d a traffic channel (TCH + 

FACCH). For measur ing the receiver 

sensitivity, a fad ing simulator can be 

connected into each of the output cir­

cuits. Transmission wi th or wi thout fre­

quency hopp ing is possible on all 

channels. 

The two signals are GMSK-modu la ted 

a n d are t imed as bursts to occupy ex­

act ly one or al l of the eight G S M / P C N 

timeslots. The t iming of the bursts can 

be ad jus ted, the ampl i tude can be var­

ied dynamica l l y over a 40-dB range. 

Signal measurement 

A receive channel is a l located to each 

of the generator channels. It is offset by 

a dup lex spac ing of 4 5 or 9 5 M H z rel­

at ive to the generator channe l , even un­

der hopp ing condi t ions. The d ig i ta l sig­

nal is recovered by a precise G M S K de­

modulator. In add i t i on , the signal in 

each of the receive channels is sam­

p led . The phase a n d ampl i tude sam­

ples are stored and used for comput ing 

the signal parameters such as burst de­

lay, phase and frequency error as we l l 

as power ramp ing . A separate input 

a n d output are p rov ided for testing the 

transmitter a n d receiver un i to f a mobi le 

stat ion. 

Operation 

User-friendly software saves time 

For deve lopment a n d qual i ty control 

tasks, full f lexibi l i ty is g iven by the pos­

sibi l i ty of va ry ing procedures, signal­

l ing parameters and result display. 

For product ion test ing, overv iew meas­

urements and service tasks, complete 

test routines suppl ied w i th the equip­

ment ensure rel iable test results and 

ease of opera t ion . A menu-driven edi­

tor in line wi th cod ing rules 4 . 0 8 a l lows 

convenient entry of messages a n d sys­

tem informat ion simply by f i l l ing out ta­

bles. A comfor tab le , w indow-or ien ted 

user interface simplif ies the generat ion 

of user-specific test routines. Test pro­

grams are wri t ten in Bor land C + + . The 

use of such a s tandard l anguage el imi­

nates the long t ra in ing per iods needed 

for special test languages a n d offers the 

user high f lexibi l i ty. 

The complete sof tware, inc luding mes­

sage l ibrary, control p rograms a n d test 

results, is stored on a hard disk. The 

built-in f loppy dr ive permits backup to 

be made a n d load ing of stored da ta . 

The d ig i ta l unit may further be used as 

an IEC/IEEE control ler, a l l ow ing exten­

sion of the test set by inc lud ing external 

instruments. The test sets conta in both 

the IEC/IEEE-bus interface a n d the nec­

essary sof tware dr ivers. 

Block d i a g r a m o f CRTP 
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Measurement capabilities 

Standard measurements 

CRTP02 is suppl ied wi th an extensive 

test sof tware package . These test pro­

grams are ava i lab le in source code 

a n d can also be used as starter pro­

grams for generat ing user-specific pro­

grams. The user can either modi fy the 

p rograms suppl ied or generate his o w n 

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 s ignal l ing of mobi le station 

• Cal l setup (MS or ig ina ted and ter­

minated call) 

• Absolute de lay a n d t iming advance 

• Delay measurement function 

• Intra-cell powe r change 

• TX power control 

• Phase and f requency error 

• Power ramp of burst 

In add i t i on to this sof tware suppl ied 

w i th the equipment , further programs 

a re ava i lab le a l l ow ing testing and 

measurements exact ly in line wi th spec­

i f icat ions for type-approval testing. 

Signalling 

CRTP02 accurately simulates for all 

tests the functions of an ideal base sta­

t ion . For t roubleshoot ing on the station 

under test, the s ignal l ing parameters 

can also be va r i ed . Al l layer 1 channel 

cod ing as wel l as layer 2 s ignal l ing is 

automat ica l ly per fo rmed in realt ime. 

The layer 3 s ignal l ing sequence is de­

f ined by special test p rograms. 

Protocol analysis 

Every transmitted or received layer 2 or 

layer 3 message a n d every burst can 

be marked wi th a f rame number and re­

co rded in the log memory. Depend ing 

on whether everything is logged or just 

selected logical channels, the log can 

cover a per iod of up to 15 minutes. The 

logged messages are d isplayed in mne­

monic form on the screen, using the 

same basic mask as the message editor. 

Burst analysis 

After da ta have been l ogged , power 

ramp ing as wel l as phase and frequen­

cy errors are calculated a n d d isp layed 

as a who le . Detai led analysis is sup­

por ted by the z o o m funct ion. 

To check the t iming-advance measure­

ment function of a mobi le station, CRTP 

0 2 measures the arr iva l time of the burst 

a n d monitors the response of the mo­

bi le station to t iming advance com­

mands in the generator channels. To 

permit synchronizat ion of external 

measur ing instruments, eg a spectrum 

analyzer , CRTP02 has a tr igger output 

for automat ica l ly starting measurement 

at the beg inn ing of a burst. 

Testing the receiver sensitivity 

In the loop-back mode, bit error rates 

(BER) can be measured in realt ime to 

test the receiver sensitivity of a mobi le 

stat ion. 

Acoustic tests 

These tests are supported by the built-in 

speech codec function of CRTP02. 

AF measurements 

A w i d e range of aud io measurements 

can be per formed on the AF section of 

the station under test. The AF generator 

prov ides single or doub le tones. The fol­

l ow ing measurement functions are im­

p lemented: 

• AF voltmeter wi th RMS or peak 

we igh t ing 

• Cont inuously tunable distort ion a n d 

S I N A D meter 

• AF f requency counter 

• DC ammeter /vo l tmeter 

Abbreviations used 

A C C H : Associated Control CHannel 

BCCH: Broadcast Control CHannel 

BFI: Bad Frame Indicat ion 

C C C H : Common Control CHannel 

CO: Physical channel used for 

control functions 

DAI : Digi tal A u d i o Interface 

E M M I : Electrical M a n Mach ine In­

terface 

FACCH: Frequency Control CHannel 

G M S K : Gaussian M in imum Shift 

Keying 

OS I : O p e n System Interconnec­

tion 

S A C C H : Slow ACCH 

SAPI: Service Access Point Indica­

tor 

SCH: Synchronizat ion CHannel 

S D C C H : Stand-alone Dedicated Con­

trol CHannel 

TCH: Traffic CHannel 

TCH/FS : Traffic CHannel/Ful l Speech 
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Mobile Station Radiocommunication Test Set CRTP02 

Specifications 

Analog unit 

Signa l genera tor 

F r e q u e n c y r a n g e G S M b a n d 9 3 5 to 9 6 0 M H z 
D C S 1 8 0 0 b a n d 1 8 0 5 to 1 8 8 0 M H z 

H o p s ize a n y f r e q u e n c y step w i t h i n G S M / 
D C S 1 8 0 0 b a n d 

F r e q u e n c y f ine t u n i n g 0 to 6 0 k H z w i t h a b o u t 2 H z reso lu­
t i on 

F r e q u e n c y set t ing t ime < 5 0 0 (is (to w i t h i n < 4 ° of f i na l phase ) 
S p u r i o u s p h a s e m o d u l a t i o n < 1 ° R M S , < 4 ° p e a k 
A g i n g < 2 x l 0 ~ 9 / d a y (after 3 0 d a y s o f ope r ­

a t i on ) 
F r e q u e n c y dr i f t < 2 x l O _ 9 / ° C 
M a x i m u m ou tpu t level 1 3 d B m 
Stat ic a t t e n u a t i o n set t ing 0 to 1 3 5 dB 

Resolu t ion 5 dB 
D y n a m i c a t t e n u a t i o n 0 l o 3 5 d B (e lec t ron ic ) 
Level e r r o r < 1.5 d B f r o m - 1 2 7 to + 1 3 d B m (w i th 

d y n a m i c a t t e n u a t i o n a t 0 dB) 
M o d u l a t i o n G M S K , bi t r a l e 2 7 0 8 3 3 b i t / s to 

G S M Rec. 0 5 . 0 4 
Burst d e l a y - 4 . 6 to + 4 . 6 ms v a r i a b l e in steps o f 

0 . 4 6 LIS 

A n a l y z e r 
F r e q u e n c y r a n g e G S M b a n d 8 9 0 to 9 1 5 M H z 

D C S 1 8 0 0 b a n d 1 7 1 0 to 1 7 8 5 M H z 
Refe rence leve l for full 
d y n a m i c r a n g e 9 to 3 6 d B m for R F | N / O U T , 

- 2 1 to + 6 d B m for R F [ N 2 , a d j u s t a b l e 
in 3-dB steps 

Level e r r o r < 2 dB 
S a m p l e r t w o 1 2-b i t A / D conve r t e r s for I a n d 

Q s i g n a l s , s a m p l e d a t 1 . 0 8 3 M H z 
(4 samp les pe r bit) 

Synchron iza t ion 1 0 - M H z o u t p u t , 1 0 - M H z i n p u t / o u t ­
pu t , 5 2 - M H z o u t p u t , slot sync ou tpu t 

I n p u t s / o u t p u t s 
F a d i n g s i m u l a t o r 2 N f e m a l e c o n n e c t o r s , 5 0 Q pe r 

c h a n n e l 
O u l p u t leve l 8 to 1 3 d B m 
R F | N / O U T " i d R F | N 2 N f e m a l e c o n n e c t o r s , 5 0 D_ 

S p e e c h coder input 2 0 m V to 2 V (R i n = 1 0 0 kQ) , ful l dy ­
n a m i c r a n g e 

S p e e c h d e c o d e r oulput 2 V ( R o u l < 3 11), full d y n a m i c r a n g e 

A u d i o monitor bu i l t - in l o u d s p e a k e r , h e a d p h o n e s c o n ­
nector , v o l u m e c o n t r o l 

M o d e s vo l tmete r , AF g e n e r a t o r , speech de­
c o d e r , speech c o d e r 

A F m e a s u r e m e n t unit 
S i g n a l sou rce s ing le o r d u a l t one 

F r e q u e n c y r a n g e 2 0 H z to 2 0 k H z 
O u t p u t leve l (rms) 1 0 U.V to 5 V 
O u t p u t i m p e d a n c e < 3 Q 

A F vo l tme te r 
M o d e s R M S , + P e a k , - P e a k 
F r e q u e n c y r a n g e 5 0 H z to 2 0 k H z 
Level r a n g e (rms) 0 . 1 m V to 3 0 V 

W e i g h t i n g f i l ters 
CCITT f i l ler l o C C I H O . 4 1 
P r o g r a m m a b l e h i g h p a s s f i l ler 1 0 7 H z to 1 0 . 6 k H z 
P r o g r a m m a b l e l o w p a s s f i l ter 2 3 5 H z lo 2 1 k H z 
P r o g r a m m a b l e no tch f i l ter 1 0 0 H z lo 5 k H z (no tch f r equency ) 

D is to r t i on a n d S I N A D meter 
F u n d a m e n t a l f r e q u e n c y r a n g e 1 0 0 H z to 5 k H z 
M e a s u r e m e n t r a n g e 0 to 5 0 % , 1 to 5 0 d B 

AF f r e q u e n c y coun te r 
F r e q u e n c y r a n g e 2 0 H z to 5 0 0 k H z 
Reso lu t ion 0 . 1 H z / 1 H z 
Input leve l (up l o 2 0 k H z ) 1 0 m V lo 3 0 V 

D C m e a s u r e m e n t s 
V o l t a g e 0 to ± 3 0 V 
C u r r e n t 0 to ± 1 0 A 

I / O inputs /outputs 
l / Q inputs fo r u p / d o w n c o n v e r t e r a d j u s t a b l e level a n d level of fset 
l / Q ou tpu ts fo r u p / d o w n c o n v e r t e r f i x e d level ± 1 . 5 V (peak) 

Digital unit 

Processor 8 0 4 8 6 DX, 3 3 M H z 
R A M 8 M b y t e 
H a r d d isk 2 0 0 M b y t e 
F l o p p y d i sk d r i v e 3 ' / 2 " , 1 .44 M b y t e 
G r a p h i c s V G A 
In te r faces I E C - 6 2 5 bus (IEEE 4 8 8 ) , R S - 2 3 2 - C , 

C e n t r o n i c s , k e y b o a r d c o n n e c t o r o n 
f ron t a n d rear , C O D E C i n p u t / o u t p u l , 
c o n t r o l i n t e r f a c e , D A I / E M M I 

Layer 1 functions 
C h a n n e l s s u p p o r t e d C O c h a n n e l w i t h F C C H + S C H + 

B C C H + C C C H + S D C C H / 4 + 
S A C C H / C 4 ; T C H / S D C C H c h a n n e l 
w i t h T C H + F A C C H + S A C C H 
or S D C C H / 8 + S A C C H / C 8 (TCH is 
T C H / F S o r T C H / F 9 . 6 , T C H / F 4 . 8 , 
T C H / F 2 . 4 , T C H / H 4 . 8 , T C H / H 2 . 4 ) 

C i p h e r i n g a n d f r e q u e n c y h o p p i n g w i t h o r w i t h o u t o n a l l c h a n n e l s 

Layer 2 functions 
S i g n a l l i n g a l l l o g i c a l c h a n n e l s for SAPI 0 a n d 3 
User d a t a t r a n s p a r e n t m o d e 

Layer 3 functions d e f i n e d b y user p r o g r a m s 
P r o g r a m m i n g l a n g u a g e B o r l a n d C + + 
Star ter p r o g r a m s i n c l u d e d fo r k e y test runs 

GSM-spec i f i c m e a s u r e m e n t s 
Bit e r ro r ra le m e a s u r e m e n t o f rece ive r sensi t iv i ty in 

l o o p - b a c k m o d e 
P h a s e / f r e q u e n c y er ror , 
p e a k t ransmi t te r c a r r i e r p o w e r , 
burst d e l a y a n d 
s imu la t i on o f d e l a y in 

d o w n l i n k / u p l i n k to G S M r e c o m m e n d a t i o n s 

Presentat ion of results 

G S M - s p e c i f i c m e a s u r e m e n t s g r a p h i c a l o r n u m e r i c a l 
M e s s a g e s a n d s i g n a l l i n g 

(content o f l og m e m o r y ) a l p h a n u m e r i c in m n e m o n i c f o r m 

G e n e r a l d a t a 

P o w e r s u p p l y 1 1 0 / 2 2 0 V ± 1 0 % , 4 7 to 6 3 H z , 
5 0 0 V A 

D i m e n s i o n s ( W x H x D) ; w e i g h t 
A n a l o g un i t 4 3 5 m m x 2 3 6 m m x 5 7 0 m m ; 2 8 kg 
D i g i t a l uni t 4 3 5 m m x 1 9 2 m m x 5 7 0 m m ; 1 8 kg 
M o n i t o r 3 5 7 m m x 3 0 4 m m x 3 9 7 m m ; 1 4 k g 
K e y b o a r d 4 4 6 m m x 4 2 m m x 2 1 0 m m ; 1 . 7 k g 

Ordering information 

Mobi le Station Rad iocommunica t ion 
Test Set C R T P 0 2 1 0 5 2 . 6 5 0 6 . 0 2 
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Test set for development, vali­

dat ion, quality assurance and 

production of G S M and PCN 

(DCS 1 800) base stations 

Uses 

Fol lowing the successful introduct ion of 

d ig i ta l mobi le- radio networks D l a n d 

D 2 , network El to the new P C N / 

DCS 1 8 0 0 standard is being installed 

in Germany. Manufacturers of base sta­

tions a n d network operators need high­

ly accurate and f lexible test equipment , 

especia l ly in the setup stage of a mo­

bi le-radio network. 

The Base Station Radiocommunicat ion 

Test Set CRTP 0 4 is the opt imum solu­

t ion for all kinds of measurements re­

qu i red for base stations of the Personal 

Communica t ion Ne two rk P C N . It al­

lows design ver i f icat ion at the develop­

ment a n d system integrat ion stages, 

p rov id ing an ideal p repara t ion for ac­

ceptance tests at the manufacturer 's . 

Moreover , it can be used by network 

operators, PTTs and test houses to car ry 

out commiss ion ing and maintenance 

tests on indiv idual items of equipment . 

CRTP 0 4 tests the ha rdware character­

istics a n d s ignal l ing sof tware of PCN 

base stations and that they are inter-

w o r k i n g correctly. 

Main features 

• Comprehens ive test capabi l i t ies 

- Protocol logg ing 

- S ignal l ing measurements 

- G S M phase 2 

- Transparent /non- t ransparent da­

ta services 

- Short-message service 

- RF measurements 

• G M S K modulat ion and demodu la­

t ion , T D M A structure a n d RF meas­

urements and s ignal l ing capab i l i ­

ties to G S M and DCS 1 8 0 0 specif i­

cat ions 

• Freely p rog rammab le rad iocommu­

nicat ion tester for generat ing test 

routines or modi fy ing exist ing pro­

grams using the source code sup­

p l ied 

• Test routines for the most important 

app l ica t ions such as link setup, RF 

signal analysis and speech cod­

i n g / d e c o d i n g inc luded 

• Five d ig i ta l s ignal processors for re­

al t ime s igna l l ing, RF signal analysis 

a n d speech c o d i n g / d e c o d i n g 

• Two full-duplex RF receive a n d 

transmit channels wi th fast f requen­

cy-hopp ing synthesizers for the en­

tire DCS 1 8 0 0 and G S M band­

w id th 

• Excellent s ignal qual i ty 

Software concept, operation 

Ready-to-use programs 

(GSM Rec. 11.20) 

The CRTP 0 4 is connected to the rad io 

interface of a base station transceiver 

(BTS) and simulates mobi le station func­

tions. 

D ia log programs ask for parameters 

such as C O carr ier channel number, es­

t imated transmitted BTS power , etc. 

This ensures easy adap ta t ion to every 

BTS. The values are stored for the next 

test so that they can either be used 

a g a i n or mod i f ied if necessary. 

Base Station Radiocommunication Test Set CRTP 04 
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Base Station Radiocommunication Test Set CRTP 04 

The m e s s a g e e d i t o r s h o w s the s i g n a l l i n g c a p t u r e d in the l og m e m o r y 

The test programs assume that the base 

station is connected to a mobi le switch­

ing center (MSC) so no special A-bis or 

A interface test equ ipment is requ i red . 

grams. Support tools such as compi ler 

and message editor are suppl ied wi th 

the instrument. 

Evaluation capabilities 

The menu-driven message edi tor (GSM 

4 . 0 8 ) permits the entry of layer 3 mes­

sages by simply complet ing tables. An­

other p rog ram al lows the da ta record­

ed to be d isp layed in mnemonic form. 

The output format is ident ical to the en­

try mask. 

A l l G S M / D C S 1 8 0 0 specif ic test re­

sults (phase character ist ic, burst delay) 

are d isp layed by the CRTP in numerical 

or g raph ica l form and can be output on 

a printer. 

Design 

The CRTP 0 4 consists of a d ig i ta l unit, 

an ana log unit, a colour monitor and a 

keyboard . 

The test p rograms automat ica l ly gener­

ate a pass / fa i l result wh ich in many 

cases is complemented by add i t i ona l 

error messages. The complete signal­ 2 . 1 . 6 . 1 Static layer 1 functions 

l ing sequence is stored in the log mem­ 2 . 1 . 6 . 2 M o d u l a t i o n , phase error a n d mean frequency error 

o r y of the CRTP 0 4 , thus enab l ing an ex­ 2 . 1 . 6 . 3 M e a n transmitted RF carr ier powe r 

act analysis of messages from layer 3 to 2 . 1 . 6 . 4 Transmitted RF carr ier power versus time 

layer 1 (OSI reference model) . 2 . 1 . 7 . 1 Static layer 1 receiver functions (nominal error rates) 

2 . 1 . 8 . 3 . 1 BCCH mult i f rame 

User-specific programming 2 . 1 . 8 . 3 . 3 T D M A f rame structure 

The ready-to-use test programs are writ­ 2 . 1 . 8 . 3 . 4 S A C C H mult i f rame 

ten in C a n d suppl ied in source code . 2 . 2 . 2 . 2 . 8 . 1 .1 N o r m a l ini t ia l isat ion (contention resolution) 

They may be used as a basis for the us­ 2 . 2 . 2 . 2 . 8 . 1 .2.1 Repeated S A B M (loss of UA frame) 

er's o w n test p rograms. The user is thus 2 . 2 . 2 . 2 . 8 . 1 .2 .2 SABM's w i th dif ferent in format ion fields 

ab le to mod i fy p rograms, eg to locate 2 . 2 . 2 . 2 . 8 . 1 .3 N o r m a l ini t ia l isat ion (no content ion resolution) 

error sources in the base stations. Fre­ 5 . 1 . 1 . 1 Location updat ing procedure 

quent ly occurr ing functions such as lo­ 5 . 1 . 1 . 2 a M o b i l e o r ig ina ted call establ ishment (SDCCH combined) 

cat ion update , mobi le o r i g i n a t e d / m o - 5 . 1 . 1 . 2 b M o b i l e o r ig ina ted call establishment (SDCCH not combined) 

bi le terminated calls as we l l as meas­ 5 . 1 . 1 . 3 M o b i l e terminated cal l establ ishment 

urements of BER, phase / f requency er­ 5 . 1 . 3 . 1 System informat ion 

ror and powe r t ime template can be tak­ 5 . 1 . 3 . 2 Service request in S A B M frames 

en from the ready-to-use programs a n d 5 . 1 . 3 . 3 Random access by M S and immediate assignment 

incorpora ted into the user's o w n pro- 5 . 1 . 3 . 4 Paging 

Ready-to-use test programs supplied with CRTP 04 
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Digital unit 

The core of the d ig i ta l unit is a 8 0 4 8 6 

microprocessor. The high speed re­

qu i red for realt ime s ignal l ing and fast 

measurements is ensured by five d ig i ta l 

s ignal processors connected to the an­

a log unit v ia fast interfaces. A 

200-MByte hard disk w i th short access 

time offers sufficient memory for system 

sof tware, user p rograms a n d measured 

da ta . 

Analog unit 

Extremely high signal qual i ty and low 

measurement error ensure that the 

measured data of the base station un­

der test are not impa i red by character­

istics of the measur ing instrument. Each 

of the full-duplex channels is equ ipped 

wi th a fast f requency-agi le synthesizer, 

a G M S K modulator, an output stage for 

level generat ion a n d a demodulator . A 

second sensitive RF input enables for in­

stance measurements v ia a coupler 

connected to the input. Several LEDs on 

the front panel indicate essential s ignal 

states and instrument setups in realt ime. 

At the transmitter end , fad ing simula­

tors can be looped into the s ignal path 

for realistic rad io traffic a rea simula­

t ion. 

Specifications 

Analog unit 

Signal genera tor 
F r e q u e n c y r a n g e G S M b a n d 8 9 0 to 9 1 5 M H z 

D C S 1 8 0 0 b a n d 1 7 1 0 to 1 7 8 5 M H z 
H o p w i d t h a n y f r e q u e n c y s tep w i t h i n the G S M / 

D C S 1 8 0 0 b a n d 
F r e q u e n c y tun ing 0 to 6 0 k H z w i t h a p p r o x . 2 H z reso lu­

t ion 
F r e q u e n c y set t ing t ime < 5 0 0 u.s, w i t h i n < 4 ° f r o m f i na l p h a s e 
S p u r i o u s p h a s e m o d u l a t i o n < 1 ° rms , < 4 ° p e a k 
A g i n g < 2 x 1 0 " 9 / d a y (af ter 3 0 d a y s o f o p ­

e r a t i o n ) 
F r e q u e n c y dr i f t < 2 x l O ~ 9 / ° C 
M a x i m u m ou tpu t leve l 13 d B m 
Stat ic leve l a t t e n u a t i o n 0 to 1 3 5 d B 

Reso lu t ion 5 d B 
D y n a m i c leve l a t t e n u a t i o n 0 to 3 5 d B (e lec t ron ica l l y ) 
Level e r r o r < 1.5 d B f r o m - 1 2 7 to + 1 3 d B m (dy­

n a m i c leve l a t t e n u a t i o n 0 dB) 
M o d u l a t i o n G M S K , b i t ra te 2 7 0 8 3 3 b i t / s lo 

G S M Rec. 0 5 . 0 4 

A n a l y z e r 
F r e q u e n c y r a n g e G S M b a n d 9 3 5 to 9 6 0 M H z 

D C S 1 8 0 0 b a n d 1 8 0 5 to 1 8 8 0 M H z 
Re fe rence level r a n g e fo r ful l 
d y n a m i c r a n g e 

G S M b a n d + 1 3 to 4 7 d B m for R F | N / 0 U T , 
- 1 7 to + 1 9 d B m for R F , N 2 

D C S 1 8 0 0 b a n d + 9 l o 3 6 d B m for R F I N / O U r , 
- 2 1 l o + 6 d B m for R F , N 2 

Level e r r o r < 2 d B 
S p u r i o u s p h a s e m o d u l a t i o n < 1 ° rms , < 4 ° p e a k 
D u p l e x s p a c i n g 

G S M 4 5 M H z 
D C S 1 8 0 0 9 5 M H z 

S a m p l e r t w o 1 2-bi t A / D conve r te rs for I a n d Q 
s i g n a l s , s a m p l i n g ra te 1 . 0 8 3 M H z (4 
s a m p l e s pe r bit) 

Synchron iza t ion 1 0 - M H z o u t p u t , 1 0 - M H z i n p u t / o u t ­
pu t , 5 2 - M H z o u t p u t 

RF inputs /outputs 
F a d i n g s imu la to r 2 N- type connec to rs , 5 0 SI per channe l 

O u l p u t leve l 8 to 13 d B m 

RF|N/CHJT a n c ' " f | N 2 N c o n n e c t o r s , 5 0 s i 

S p e e c h coder input 
Input v o l t a g e fo r ful l 
d y n a m i c r a n g e 2 0 m V to 2 V (Rj = 1 0 0 ks l ) 

S p e e c h d e c o d e r oulput 
O u t p u t v o l t a g e a t ful l 
d y n a m i c r a n g e 2 V (R Q < 3 s i ) 

A u d i o monitor bui l t - in l o u d s p e a k e r , h e a d p h o n e c o n ­
nector , level s e l e c t a b l e 

O p e r a t i n g m o d e s vo l tmete r , A F g e n e r a t o r , s p e e c h d e ­
c o d e r , speech c o d e r 

Digital unit 

Processor 8 0 4 8 6 DX, 3 3 M H z 
R A M 8 M B y t e 
H a r d d i sk 2 0 0 M B y t e 
Disk d r i v e 3 . 5 " , 1 . 4 4 M B y t e 
G r a p h i c s V G A 

In te r faces R S - 2 3 2 - C , C e n t r o n i c s , k e y b o a r d c o n ­
nec to r o n f ron t a n d r e a r p a n e l , i n p u t / 
ou tpu t for s p e e c h c o d e r 

C h a n n e l s suppor ted C O c h a n n e l s w i t h F C C H + S C H + 
B C C H + C C C H + C B C H + S D C C H / 4 
+ S A C C H ; t raf f ic c h a n n e l ( speech 
a n d d a t a ) T C H + F A C C H + S A C C H , 
S D C C H / 8 + S A C C H 

General data 

P o w e r s u p p l y 1 1 0 / 2 2 0 V ± 1 0 % , 4 7 to 6 3 H z , 
m a x . 5 0 0 V A 

D i m e n s i o n s ( W x H x D) ; w e i g h t 
A n a l o g un i t 4 3 5 m m x 2 3 6 m m x 5 7 0 m m ; 2 7 k g 
D i g i t a l un i t 4 3 5 m m x 1 9 2 m m x 5 7 0 m m ; 18 k g 
M o n i t o r 3 5 7 m m x 3 0 4 m m x 3 9 7 m m ; 1 4 k g 
K e y b o a r d 4 4 6 m m x 4 2 m m x 2 1 0 m m ; 1.7 k g 

Ordering information 
B a s e Station Rad iocommunica t ion 
Test Set CRTP 0 4 1 0 5 2 . 6 5 0 6 . 0 4 
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Mobile/Base Station Radio-
communication Test Set 
CRTP24 

Uses, characteristics 

The M o b i l e / B a s e Station Radiocom­

municat ion Test Set CRTP24 from 

R o h d e & S c h w a r z combines the func­

tions of CRTP02 (page 15) wi th those of 

CRTP04. 

Specifications 

CRTP02 and CRTP04 i i u i i H M i u i t 

Ordering information 

M o b i l e / B a s e Station Rad iocommunica t ion 
Test Set C R T P 2 4 1 0 5 2 . 6 5 0 6 . 2 4 

Options for CRTP SIM Card Reader CRTS-B5 

This opt ion a l lows the CRTP04 to be 

used even if the base station uses au­

thenticat ion and c ipher ing . 

Some parameters of the s ignal l ing mes­

sages such as IMSI, SRES a n d KC must 

be read from a SIM ca rd into the radio-

communicat ion tester. The card reader 

is opera ted on the RS-232 interface. A 

S I M C a r d R e a d e r CRTS-B5 

new l ib rary a n d some sample pro­

grams are suppl ied wi th the instrument. 

Synchronization Unit CMDA-Z1 

This opt ion converts the f requency of 

5 2 , 3 9 , 2 6 a n d 13 M H z used by the 

base station into the reference frequen­

cy of the Base-Station Radiocommuni ­

cat ion Test Set CRTP04. See also cata­

log 9 3 / 9 4 , p a g e 5 3 . 

Software Packages for CRTP 

Testing new G S M services with 

Radiocommunication Test Sets 

CRTP and Software Packages 

CRTS-K28 and CRTS-K48 

Uses, characteristics 

Non-voice services 

In add i t ion to its main task of p rov id ing 

a mobi le te lephone service, the G S M 

network now also offers non-voice serv­

ices wh ich enhance the convenience of­

fered to the subscriber a n d open up 

new app l ica t ions for the mobi le tele­

phone. Accep tance of these add i t i ona l 

services by the subscriber main ly de­

pends on whether the equ ipment is free 

of " teething troubles" when they are 

launched on the market. 

This can only be obta ined by thorough 

testing in development and product ion. 

Especially for these new services Rohde 

& Schwarz deve loped the software 

packages CRTS-K28 and CRTS-K48 for 

the Radiocommunicat ion Test Sets CRTP. 

Software CRTS-K48 

Data transmission 

In add i t ion to facsimile transmission of 

wri t ten documents, remote data trans­

mission to a computer is p lanned as 

we l l . A prerequisi te for rel iable opera­

t ion is an error-free data transmission 

even if the rad io channel is impa i red . 

For data protect ion the G S M system us­

es redundancy bits a n d data te legram 

repet i t ion. 

C o m p a r e d to vo ice transmission, data 

transmission requires a greater amount 

of protect ion and correct ion. In the case 

of t ransparent data transmission, when­

ever transmission 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 

Sof tware CRTS-K48). 

Short-message service (SMS) 

This non-voice service permits short 

messages of up to 1 6 0 characters to be 

transmitted and d isp layed on the mo­

bi le unit. There are cell-broadcast SMS 

and point-to-point SMS. W i t h cel l-broad­

cast SMS, the base station sends a mes­

sage to all subscribers simultaneously. 

W i t h point-to-point SMS, messages are 

sent from one subscriber to another. Test­

ing the SMS function of a mobi le station 
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is descr ibed in G S M Rec. 1 1 . 1 0 wh ich 

defines three test cases: 

• Transmission of an SMS message 

by the mobi le 

• Reception of an SMS message by 

the mobi le 

• Reception of cel l -broadcast SMS 

In add i t ion to these characterist ics, the 

software also tests special cases. If, for 

instance, transmission of a short mes­

sage coincides wi th the end of a ca l l , 

the rad io link must remain act ive until 

the complete short message has been 

transmitted even though the subscriber 

has put d o w n the receiver. Simultane­

ous transmission a n d recept ion of short 

messages is tested as wel l . 

The s ignal l ing messages are taken from 

a message poo l . By vary ing these mes­

sages, further test cases can be gener­

a ted wi thout hav ing to modi fy the pro­

g r a m . This ensures easy testing of the 

response to false or nonsensical mes­

sages in part icular. 

Rate adaptation 

G S M uses specific da ta rates for chan­

nel cod ing . Other data rates wh ich are 

not coup led to the G S M c l o c k - as is the 

case in many modems - are adap ted 

by insert ing add i t i ona l bits (rate adap ­

tat ion). During rate adap ta t i on , bits are 

also inserted wh ich descr ibe the status 

of the f low control lines normal ly used 

at the interface between modem and 

computer. W h e n asynchronous data 

wi th start a n d stop bits are transmitted, 

start bits are transmitted automat ical ly 

if no characters are ava i lab le for trans­

mission. This is l ikely to occur when 

characters are entered onl ine v ia a key­

b o a r d . If the transmission rate of the da­

ta source is too h igh , the system sends 

shorter stop bits. 

Al l these characterist ics can be tested 

using the Radiocommunicat ion Test 

Sets CRTP. Sof tware CRTS-K48 pro­

vides the fo l low ing s tandard functions: 

• Sending of test telegrams 

• Routing of da ta to external data 

sources a n d sinks 

• Automat ic checking for par i ty errors 

• Display of shortened stop bits 

Test programs in source code 

For data transmission and SMS, Rohde 

& Schwarz supplies test p rograms in 

source code format. The user is thus 

ab le to generate his o w n tests for more 

thorough test ing. The test programs in­

d icate funct ional errors by respective 

messages. Mal funct ions can be exam­

ined in greater detai l using the log 

memory. 

Software CRTS-K28 

Radio link protocol (RLP) 

W i t h non-transparent data transmis­

s ion, the G S M system itself initiates re­

peated transmission of incorrectly re­

ceived data using the RLP. The RLP is 

descr ibed in G S M Rec. 4 . 2 2 . Like the 

LAPDm protocol (LAPDm = link access 

protocol on the Dm channel) the RLP 

requires extensive tests to ensure imple­

mentation in compl iance wi th the 

standard. In contrast to the LAPDm pro­

tocol the RLP however features some 

special characteristics, eg transmission 

of a checksum (FCS = frame check se­

quence). 

Sof tware CRTS-K28 not on ly comprises 

the RLP protocol as p rov ided in the base 

or mobi le stations, but it can further­

more a d a p t itself to the requirements, 

eg in order to simulate the loss of data 

telegrams. C routines suppl ied wi th the 

software control the RLP protocol by 

chang ing status var iab les a n d counters 

dur ing p rog ram execut ion. Al l RLP mes­

sages are stored in the log memory of 

the CRTP and can be d isp layed in p la in 

text. 

Ordering information 

Sof tware C R T S - K 2 8 1 0 3 4 . 4 4 0 5 . 0 2 
CRTS-K48 1 0 3 4 . 4 6 7 0 . 0 2 

S i g n a l l i n g s e q u e n c e in p l a i n text Rad io - l i nk p r o t o c o l 
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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 app rova l of mobi le 

stations ( G S M , DCS 1 8 0 0 ) . These test 

p rograms are intended to detect and 

el iminate errors in layers 1 , 2 a n d 3 at 

an ear ly stage in the labora to ry rather 

than dur ing the type approva l of mo­

biles or when a base station has al­

ready been installed a n d put into oper­

a t ion . This wi l l save both time and cost. 

Characteristics 

The G S M test cases are based on the 

programs used in the interim type ap­

proval system ITA. These programs 

have been va l ida ted by a g roup of Eu­

ropean test houses and accepted by 

M o U TAAB as suitable for type approv­

al of G S M mobi le stations. 

The PCN test cases are also used in the 

DCS 1 8 0 0 System Simulator suppl ied 

by R o h d e & S c h w a r z and intended for 

the deve lopment and type approva l 

p repara t ion of P C N / D C S 1 8 0 0 mobi le 

stations. 

These programs have been generated 

by modi fy ing the code used in the G S M 

ITA system. Mod i f i ca t ions have main ly 

been made to code sections not affect­

ing the outcome of the result, such as 

level control routines, wh i ch control ad ­

d i t iona l relay matrices in order to com­

bine the signals from var ious instru­

ments. The signal l ing sequences a n d 

the code generat ing the test verdict are 

vir tual ly ident ical w i th the software 

used in the system simulator. 

The test p rograms automat ica l ly gener­

ate a pass / fa i l verdict , wh ich in most 

cases is enhanced by add i t iona l error 

messages. The complete s ignal l ing in­

format ion is captured in a log of the ra­

d iocommunica t ion test set, thus al low­

ing deta i led analysis of layers 1 to 3. 

W i t h the a i d of a test environment man­

ager, tests can be selected from a list us­

ing the cursor a n d then started. The 

manager is ab le to control more than 

one test environment, thus a l l ow ing 

easy separat ion of the or ig ina l from the 

user-modif ied test cases. The user may 

also bypass the manager and start test 

cases direct ly f rom the D O S command 

l ine. 

The test p rograms are wri t ten in C or 

Bor land C + + a n d are suppl ied in 

source code format. They can be mod­

i f ied by the exper ienced C program­

mer to identi fy the cause of failures of 

the ha rdware under test. Al l the neces­

sary tools such as compi ler and edi tor 

are suppl ied wi th the rad iocommunica­

tion test set. 

Software Application Special features Order No. 

CRTS-K21 
CRTS-K22 
CRTS-K23 
CRTS-K24 

Interim type app rova l of G S M mobi le sta­
tions to G S M Rec. 1 1 .10, version 3 . 3 . 0 

For testing authent icat ion a n d c ipher ing 
TEST SIM card to G S M Rec. 1 1.40 is re­
qu i red ( R o h d e & S c h w a r z CRT-Z2) 

inc luded 
1 0 3 4 . 4 2 8 6 . 0 2 
1 0 3 4 . 4 3 0 5 . 0 2 
1 0 3 4 . 4 3 2 8 . 0 2 

CRTS-K26 5 acoustic tests for interim type app rova l of 
G S M mobi le stations to G S M Rec. 1 1 . 1 0 , 
version 3 . 3 . 0 , section II. 1 1 

Sof tware is intended for p repara t ion of mo­
biles for type approva l wi th interim type 
app rova l system ITA 

1 0 3 4 . 4 3 6 3 . 0 2 

CRTP-K21 
CRTP-K22 
CRTP-K23 
CRTP-K24 

Type app rova l of PCN (DSC 1 8 0 0 ) mobi le 
stations to G S M Rec. 11 .10 -DCS, version 
3 . 3 . 0 

Sof tware is also used in DCS 1 8 0 0 System 
Simulator suppl ied by R o h d e & S c h w a r z 

inc luded 
1 0 5 3 . 1 0 5 0 . 0 2 
1 0 5 3 . 1 1 0 8 . 0 2 
1 0 5 3 . 1 1 5 0 . 0 2 

CRTP-K26 5 acoustic tests for type app rova l of PCN 
(DCS 1 8 0 0 ) mobi le stations to G S M Rec. 
11 .10 -DCS, version 3 . 3 . 0 , section II. 11 

Sof tware is intended for p repara t ion of mo­
biles for type approva l wi th interim type 
app rova l system ITA 

1 0 5 3 . 1 2 5 0 . 0 2 



Mobile Radio Measurements 25 

Test Programs CRTS-K21, CRTP-K21 4 / 5 / 6 / 
7 / 8 / 9 / 
A / B > 

D I S C rece ived U 3 ^ U 1 2 / U 1 9 / R E L rece ived 6 
M N C C _ D I S C _ R E Q / M M C C _ S Y N C _ I N D / l i m e o u l T 3 1 0 
M M C C ERR I N D / u n k n o w n m e s s a g e rece ived 

11.3.1 P h a s e error a n d f requency error (CRTS-K21 only) 11.5.3.8.1.2.2.5 U 4 cal l d e l i v e r e d / C O N N 1 / M N C C D I S C R E Q / D I S C 
11.4.2.1 Reference sensitivity for T C H / F S - c o m p l i a n c e < 1 / 2 / 4 / 5 / rec . U 4 ^ U 1 2 ( 1 9 | / R E L r e c e i v e d / M M C C _ E R R _ I N D / 

(CRTS-K21 o n l y ) * 6 / 7 / 8 / 9 > M M C C S Y N C I N D / u n k n o w n m e s s a g e rece ived 
11.5.2.2.1.1.1 N o r m a l in i t i a l i sa t ion* * 11.5.3.8.1.2.2.6 U l O c a l l a c t i v e / M N C C D I S C R E Q / R E L r e c e i v e d / 
11.5.2.2.1.1.2.1 Loss of U A f r a m e * * < 1 / 2 / 3 / 4 > D I S C received U1 O ^ U 1 2 / D I S C received U1 O ^ U 1 9 
11.5.2.2 .1 .1 .2 .2 U A f rame wi th different info f i e ld * * 11.5.3.8.1.2.2.7 U l 1 d isconnect r e q u e s t / D I S C r e c e i v e d / R E L r e c e i v e d / 
11.5.2 .2 .1 .1 .2 .3 Info f rame a n d s u p e r v i s o r y f r a m e s in response to a n < l / 2 / 3 / 4 / 5 > timeout 3 0 5 / M M C C _ E R R _ I N D / u n k n o w n mess. rec . 

S A B M f r a m e * * 11.5.3.8.1.2.2.8 U 1 2 disconnect i n d i c a t i o n / M N C C _ R E L _ R E Q / R E L receiv-
11.5.2.2.1.1.3 Initialisation d e n i a l * * < l / 2 / 3 / 4 > e d / M M C C _ E R R _ I N D / u n k n o w n m e s s a g e rece ived 
11.5.2.2.1.1.4 Total init ial isation f a i l u r e * * 11.5 .3 .8 .1 .2 .2 .9 U 1 9 re lease r e q u e s t / l s t timeout T 3 0 8 / 2 n d timeout 
11.5.2.2.2.1 Sequence counting a n d 1 f rame a c k n o w l e d g e * * < l / 2 / 3 / 4 / 5 > T 3 0 8 / R E L rece iv . /RE L C O M r e c e i v . / M M C C ERR IND 
11.5.3.6.1.3 S D C C H a s s i g n m e n t 11.5.3.8.1.3.2.1 UO null state SETUP r e c e i v e d / U 0 - ^ U 6 / s e n d R E L _ C O M / 
11 .5 .3 .6 .2 .1 .<3 /9> 
l l . 5 . 3 . 9 . < 2 / 3 > 

N o r m a l p a g i n g request type 1 / p r o c e d u r e 4 
M S or iginat ing cal l establ ishment; e a r l y / l a t e a s s i g n . 

< l / 2 / 3 / 4 > 
11.5.3.8 .1 .3 .2 .2 

U 0 - > U 6 table 1 note 5 / U 0 ^ U 6 table 1 note 6 
U 6 cal l p r e s e n t / M N C C _ C A L L _ C O N F _ R E Q / D I S C 

l l . 5 . 3 . 9 . < 4 / 5 > 
l l . 6 . 1 . 2 . 1 . < l / 2 > 

M S terminat ing cal l establ ishment; e a r l y / l a t e a s s i g n . 
Absolute d e l a y a n d timing a d v a n c e setting R A C H / T C H 

< l / 2 / 3 / 4 / 5 / 6 > 
11.5.3 .8 .1 .3 .2 .3 

r e c . / R E L r e c . / M M C C _ E R R _ I N D / u n k n o w n mess. rec . 
U 9 M S terminat ing cal l c o n f i r m e d / M M C C _ S Y N C _ 

11.6.1.5.2 C h a n n e l re lease after unrecoverab le e r rors , method A < 3 / 6 / 7 / 8 / 9 > I N D / D I S C rece ived without prog i n d . / R E L r e c e i v e d / 

Test Programs CRTS-K22, CRTP-K22 11.5.3.8.1.3.2.4 
< l / 3 / 4 / 5 / 6 / 7 / 8 > 

M M C C ERR I N D / u n k n o w n mes'sage rece ived 
U 7 cal l r e c e i v e d / M N C C S E T U P R S P / D I S C rece ived 
table 1 note 1 ( 2 ) / R E L r e c e i v e d / M M C C J R R J N D / u n -
known m e s s a g e r e c e i v e d / M M C C _ S Y N C _ I N D 

i i .I . I 

11.4.1 
11.5.2.2.1.2.1 

Tests to verify the implementat ion of support of serv ices 
B a d f rame indicat ion p e r f o r m a n c e (only C R T S - K 2 2 ) 
N o r m a l init ial isation wi thout contention resolut ion* * 

11.5 .3 .8 .1 .3 .2 .5 
< l / 2 / 3 / 4 / 5 / 
6 / 7 / 8 / 9 > 

U8 connect r e q u e s t / C O N N A C K / t i m e o u t T 3 1 3 / 
M N C C D I S C / R E Q / D I S C rece ived U 8 ^ U 1 2 / D I S C 
rece ived U 8 ^ U 1 9 / R E L r e c . / M M C C _ E R R _ l N D / 

11 .5 .2 .2 .1 .2 .<2 /3> Initialisation f a i l u r e * * / d e n i a l * * M M C C S Y N C I N D / u n k n o w n m e s s a g e rece ived 
11.5.2.2.1.2.4 Total init ial isation fa i lu re* * 11.5.3.8.1.4.1.1 U 1 0 cal l a c t i v e / M M C C S Y N C I N D table 4 note 1 
11.5.2.2.2.2 
11.5.2.2.2.3 

Receipt of a n 1 f rame in the t imer recovery s ta te * * 
Segmentat ion a n d c o n c a t e n a t i o n * * * 

< 8 / 9 / C / E / F > 
11.5 .3 .8 .2 .4 

(note 2 , 3 ) / M O D I F Y rec. table 1 note 1,2 ( 5 , 6 / 7 , 8 ) 
E m e r g e n c y cal l establ ishment 

11.5.2.2.3 N o r m a l l a y e r 2 d i s c o n n e c t i o n * * < l / 3 / 5 / 7 > (idle updated) p rocedure 1 / 2 / 3 / 4 
11.5.2.2.4.3 RR response f rame loss (MS to SS) 11 .5 .3 .8 .2 .6 E m e r g e n c y cal l establ ishment 
l l . 5 . 2 . 2 . 6 . < l / 2 > N (S) / (R) s e q u e n c e e r r o r * * < l / 3 / 5 / 7 > (idle; no IMSI) procedure 1 / 2 / 3 / 4 
11.5.2.2.7 Receipt of inval id f r a m e s * * l l . 5 . 3 . 8 . 2 . 7 . < l / 3 / 5 > E m e r g e n c y cal l rejection, p rocedure 1 / 2 / 3 
11.5.3.2.1. l . < 3 / 4 / 5 > C h a n n e l request T e s t l , c a s e 1 / 2 / 3 
11.5.3.2.1.2. C h a n n e l request Test 2 

Test Programs CRTS-K24, CRTP-K24 11.5.3.2.2. IMSI d e t a c h / a t t a c h (basic) , Test Programs CRTS-K24, CRTP-K24 
< 3 / 5 / 7 / 9 / l 1 / 1 3 > procedure 1 / 2 / 3 / 4 / 5 / 6 
11.5.3.2.3 Test of s e q u e n c e d M M / C C m e s s a g e t ransfer 11.5.2.2.5.1 1 f rame with C bit set to z e r o 
11.5.3.5.2. Test of Tl e r ror in RR mangement m e s s a g e / 11.5.2.2.5.2 S A B M f r a m e with C bit set to z e r o 
< l / 2 / 3 > 
11.5.3.5.5. l . < l / 2 > 

M M m e s s a g e / C C m e s s a g e , p rocedure 1 
M S react ion to m a n d a t o r y information e lement er ror 

11.5.2.2.1.1 
11.5.2.2.3.1. 

Errors in L3 m e s s a g e s - W r o n g protocol discr iminator 
Test of M S react ion lo /non-ex is l ing m e s s a g e t y p e / 

in RR m e s s a g e , p rocedure 1 / 2 < l / 2 / 3 > m e s s a g e inconsistent with P D / m . i. with cal l slate 
11.5.3.6.1.4 T C H ass ignment 11.5.3.5.5. Test of M S react ion to M a n d a t o r y Information elements 
1 1 . 5 . 3 . 6 . 1 . 5 . < l / 3 > Extended a s s i g n m e n t , p rocedure 1 / 2 < 2 / 3 . 1 / 3 . 2 / 3 . 4 > er rors i n / M M m e s s a g e / C C mess. Proc. 1 / 2 / 4 
1 1 . 5 . 3 . 6 . 1 . 6 . < l / 3 > Ass ig n m en t reject ion, p rocedure 1 / 2 11.5.3.6.1.5.5 Ex tended ass ignment , p rocedure 3 
11.5.3.6.1.7 
I I .5 .3 .6.8.3.<1 t o 4 > 

Ignore a s s i g n m e n t for another M S 
Cipher ing m o d e setting, p rocedure 1 / 2 / 3 / 4 

11.5.3.6.2.2. < l / 2 > 
11.5.3.6.2.3. < l / 2 / 3 > 

Ex tended p a g i n g , p rocedure 1 / 2 
Pag ing reorgan isa t ion , p rocedure 1 / 2 / 3 

11.5.3.6.12.2.<1 k>4> C h a n n e l r e l e a s e , p rocedure 1 / 2 / 3 / 4 11.5.3.6.2.4 N o c h a n g e of p a g e mode 
11.5.3.7.1 
l l . 5 . 3 . 7 . < 2 / 3 > 
11.5.3.7.4.1. 

TMSI real locat ion procedure 
Authent icat ion/ Ident i f icat ion e l e m e n t a r y p rocedure 
Location updat ing a c c e p t e d , TIMSI is a l loca ted /ne i t ­

11.5.3.7.4.2.3 
11.5.3.7.4.2.4. 
< 1 / 2 / 3 / 5 > 

Location updat ing rejected »Locat. A r e a not a l lowed« 
Location updat ing rejected " N a t i o n a l R o a m i n g not 
a l lowed« , Procedure 1 / 2 / 3 / 5 

< l / 2 / 3 > her TIMSI nor IMSI sent b a c k by n e t w o r k / m e s s , con ­ 11.5.3.7 .4 .3 .1 .2 The r a n d o m a c c e s s fa i ls , p rocedure 2 
tains IMSI 11.5.3.7.4.3.2. Attempt counter smal le r than 4 , stored LAI different 

11.5.3.7.4.2. Location update re jected, IMSI unknown in HLR or < 1 / 2 / 3 / 4 / 5 / 6 > from b r o a d c a s t LAI, p rocedure 1 / 2 / 3 / 4 / 5 / 6 
< l / 2 > illegal M S / P L M N not a l l o w e d 11.5.3.7.4.3.3. Attempt counter greater or e q u a l to 4 , stored LAI dif­
11.5.3.7.4.3.1.1 R a n d o m a c c e s s fa i ls , p rocedure 1 < l / 2 / 3 / 4 / 5 > ferent from b r o a d c a s t LAI, p rocedure 1 / 2 / 3 / 4 / 5 
11.5.3.7.4.4 
l l . 5 . 3 . 7 . 4 . 5 . 2 . < 2 / 3 > 
l l . 5 . 3 . 7 . 5 . 2 . < 3 / 5 > 

RR connect ion re lease after location updat ing 
Periodic updat ing , p rocedure 2 / 3 
M M connect ion estab l ishment successful with c ipher 

11.5.3.7.4.3.4. 
< l / 2 / 3 / 4 / 5 . 1 / 6 . 2 > 
11.5.3.7.4.5.2.1 

Attempt counter smal ler than 4 , stored LAI equa l to 
b r o a d c a s t LAI, p rocedure 1 / 2 / 3 / 4 / 5 rep. 3 / 5 rep. 4 
Test of per iodic updat ing , p rocedure 1 

l l . 5 . 3 . 7 . 5 . 3 . < 3 / 5 > 
m o d e setting, p rocedure 1 / 2 
M M connect ion establ ishment successful w i t h / w i t h o u t 

11.5.3.8.3.4 
l l . 5 . 3 . 8 . < 4 / 4 . 1 2 > 

C a l l present , re -establ ishment not a l l o w e d 
DTMF information transfer, p rocedure 1 to 1 1 / 1 2 

l l . 5 . 3 . 7 . 5 . 4 . < 3 / 5 > 
c ipher mode sett ing, p rocedure 1 / 2 
M M connect ion estab l ishment re jected, p rocedure 1 / 2 

11.8.8 
11.6.1.4.1 

S I M Tests A c c e s s Control 
T e m p o r a r y reception g a p s 

l l . 6 . 1 . 5 . < 4 / 6 > Channe l re lease after unrecoverable errors , method B / C 11.17.1 Self testing of the M S 

Test Programs CRTS-K23, CRTP-K23 Test Programs CRTS-K26, CRTP-K26 
11.5 .3 .8 .1 .2 .2 .1 .2 UO state, M N C C _ S E T U P R E Q 11.11.1.2 Send ing loudness rat ing 
11 .5 .3 .8 .1 .2 .2 .2 .1 . U0.1 M M connect ion p e n d i n g , M M C C REL I N D / 11.11.1.4 Receiv ing loudness rat ing 
< l / 2 / 3 > 
11.5 .3 .8 .1 .2 .2 .3 . 
< l / 2 / 3 / 4 / 5 / 6 / 7 > 

11.5 .3 .8 .1 .2 .2 .4 . 

M M C C E S T C N F / M M C C ERR I N D 
U l cal l init iated, C A L L P R O C r e c . / R E L C O M r e c . / 
timeout T 3 0 3 / M M C C _ E R R _ I N D / A L E R T I N G receiv-
e d / C O N N r e c e i v e d / u n k n o w n m e s s a g e rece ived 
U3 M S or ig inat ing cal l p r o c e e d i n g , 

11.11.1.6 Acoust ic shock 
11.11.1.7.1 Echo return loss 
11.11.1.7.2 Stabil ity m a r g i n 

* This test dev ia tes from G S M 1 1 . 1 0 (Fad ing not supported) 
* * By setting a parameter this test c a n be performed on either S D C C H or F A C C H 
* * * S D C C H / 4 only ( C R T S - K 2 2 only) 

< 1 / 2 / 3 
3 1 / 3 2 / 3 4 / 3 8 / 

A L E R T / C O N N / P R O G R E S S rece ived 
P R O G R E S S rece ived c a u s e 1 / 2 / 4 / 8 

11.11.1.6 Acoust ic shock 
11.11.1.7.1 Echo return loss 
11.11.1.7.2 Stabil ity m a r g i n 

* This test dev ia tes from G S M 1 1 . 1 0 (Fad ing not supported) 
* * By setting a parameter this test c a n be performed on either S D C C H or F A C C H 
* * * S D C C H / 4 only ( C R T S - K 2 2 only) 
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0.4 to 1000 M H z 

N e w measurement functions 

for high-end testing in the field 

of analog mobile radio 

Uses 

Radiocommunicat ion Service Mon i to r 

C M S 5 4 from R o h d e & S c h w a r z is a 

new member of the wel l -known C M S 

family. It can a lone per form transmitter 

and receiver testing, measurements on 

antennas, d ip lexers, filters a n d fre­

quency-convert ing modules as wel l as 

modula t ion spectrum analysis. The sig­

nal l ing unit supports all important mo­

bi le rad io standards. 

W i t h its full-feature conf igura t ion in­

c lud ing enhanced measurement capa­

bil i t ies, this l ightweight a n d compac t 

tester, wh ich is suitable for mobi le and 

stat ionary use a l ike, satisfies al l re­

quirements of rad io measurements: 

• High-end service for all f ields of 

rad iocommunica t ion 

• Base-station testing and moni tor ing 

• Development of RF modules for any 

app l ica t ion such as 

- rad io remote control 

- cordless telephones 

- door-closing systems 

• Production and instal lat ion of sys­

tems wi th high or low transmitter 

power , such as 

- h igh-power transmitters 

- rad io telephones, handies 

• Measurements to relevant FTZ 

guidel ines and ETSI regulat ions 

Characteristics 

In add i t ion to the RF, AF and s ignal l ing 

tests per formed by the other members 

of the C M S family, the C M S 5 4 pro­

vides a number of measurement capa­

bil it ies a l l ow ing even faster check ing of 

rad io systems and error e l iminat ion . 

These add i t iona l facil i t ies include for in­

stance measurement of the transient re­

sponse of rad io equipment , harmonic 

measurements as wel l as measurement 

of the adjacent-channel powe r a n d 

VSWR. A fast spectrum monitor w i th a 

span up to 1 G H z rounds off the conf ig­

urat ion of the C M S 5 4 . 

FULL-SPAN spectrum monitor 

• Spectrum monitor f rom 1 to 

1 0 0 0 M H z wi th FULL-SPAN d isp lay 

from 1 0 to 1 0 0 0 M H z and dynam­

ic range of 8 0 dB 

• Analys is bandwid ths from 1 5 0 Hz 

(modulat ion spectra A M , FM a n d 

SSB) to 3 M H z 

• Selectable scal ing wi th 2 , 5 or 

1 0 dB per div is ion 

• RF power d isp lay up to 5 0 W (op­

t ional ly up to 1 0 0 W ) 

FULL-SPAN d i s p l a y for fas l o v e r v i e w m e a s u r e m e n t s A d j a c e n t - c h a n n e l p o w e r m e a s u r e m e n t s w i t h s t a n d a r d f i l ters to FTZ o r ETSI 
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• Ultra-high sensitivity 

• Markers for synthesizer-accurate 

f requency a n d selective level meas­

urements 

• Tracking generator wi th selectable 

level and frequency offset for mod­

ule testing, filter measurements 

and checking of antenna systems 

• Storage of spectrum displays as 

wel l as demodu la t ion of d isp layed 

spectral l ine (FREEZE + LISTEN) 

• Qu i ck mode for fast adjustment of 

RF components 

Other features 

• Duplex modulat ion meter wi th any 

frequency offset fitted as standard 

• Adjacent-channel power meter w i th 

s tandard filters to FTZ and ETSI 

• Direct measurement of transmitter 

harmonic suppression 

• Transient f requency and power 

measurements 

Operation 

C M S 5 4 uses a la rge, backl i t LCD dis­

p lay wi th high resolution and graph ics 

capabi l i ty . It is opera ted v ia softkeys at 

the two sides of the display. A clear 

menu structure a l lows fast a n d direct 

access to any of the measurement faci l ­

ities p rov ided in the C M S 5 4 . W i t h the 

opt iona l autorun control and printer in­

ter face, automat ic test routines can eas­

ily be conf igured a n d stored v ia the 

front-panel keypad . Tolerances can be 

inserted into these test routines to deter­

mine ove r rang ing ; bat tery-backed 

memory cards (extra) can be used as 

p rog ram l ibrary. Test reports a n d pro­

g ram lists can be output on a direct ly 

connect ib le printer. 

Options 

VSWR measurement 

W i t h the Adap te r C M S - Z 3 7 , VSWR 

measurements can be per formed us­

ing the R o h d e & S c h w a r z Insertion 

Units N A S - Z 1 , -Z3, -Z5, -16 (GSM) 

a n d NAS-Z7 (DCS 1 8 0 0 ) . For use of 

the C M S - Z 3 7 , an opt iona l interface 

CMS-B5 or CMS-B39 must be inte­

g ra ted . 

ATIS, CDCSS signalling 

W i t h the ATIS/CDCSS Coder (Decod­

er) CMS-B27 , the rad io tester can auto­

mat ical ly establish a link to rad io equip­

ment for this s ignal l ing mode. The C M S 

5 4 is fitted wi th the CDCSS coder as 

s tandard . For CDCSS d e c o d i n g , the 

Lowpass Filter CMS-B33 is requi red 

wh ich has to be integrated into the op­

t ional interface CMS-B5 or CMS-B39 . 

M e a s u r e m e n t o f p o w ­
er levels u p o n sw i t ch ­
ing a I ransmi f fe r o n 
a n d of f o r o f p o w e r 
r a m p s ( T D M A sys­
tems, G S M , d a t a 
t r ansm iss ion systems) 

I nc iden t a n d re f l ec ted 
p o w e r as w e l l a s 
V S W R o f a t ransmi t ­
ter c a n be r e a d a t a 
g l a n c e 
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Specifications 

Only data differing from those of Radiocommunication Service 
Monitor CMS 52 (catalog 93/94, page 17) are specified below. 

RF spectrum monitor 
F r e q u e n c y r a n g e 1 to 1 0 0 0 M H z 
S p a n 0 ( ze ro s p a n ] to 5 0 M H z ; full s p a n fo r 

f r e q u e n c y r a n g e 1 0 to 1 0 0 0 M H z 
Refe rence leve l + 4 7 l o - 4 7 d B m ( input 1) 
Sens i t iv i ty < - l 1 0 d B m (for reso lu t i on f i l ter 

< 6 k H z a n d r e f e r e n c e leve l < 3 7 d B m 
at i npu t 2 , f > 1 0 k H z ) 

Inherent spu r i ous response < - 5 0 dBc (for re fe rence leve l 
> + 1 0 d B m a n d f > 5 0 M H z ) 

D i s p l a y d y n a m i c r a n g e > 6 5 d B (for r e f e r e n c e leve l > - 7 d B m 
a t i npu t 1) 

S c a l i n g 2 , 5 , l O d B / d i v 
D i s p l a y r a n g e 8 0 d B m a x . 
Reso lu t ion f i l ter 
(3 -dB b a n d w i d t h ) 1 5 0 H z (for m o d u l a t i o n ana lys is ) 

6 , 1 6 , 5 0 , 3 0 0 k H z , 1 M H z , 
3 M H z fo r full s p a n , c o u p l e d to s p a n 

Error < 3 d B + reso lu t i on 
Reso lu t ion 0 . 4 d B 

Transient recorder m e a s u r e m e n t o f p o w e r a n d f r e q u e n c y 
a s a f u n c t i o n o f t ime w i t h g r a p h i c a l 
d i s p l a y a n d se lec tab le z o o m 

T ime sca le 5 0 u .s /d i v to 1 s / d i v , m a x . r e c o r d i n g 
t ime 4 0 s 

F r e q u e n c y t rans ien ts 
RF m e a s u r e m e n t r a n g e 1 l o 1 0 0 0 M H z 
F M dev . m e a s u r e m e n l r a n g e 0 to ± 1 0 0 k H z 
S c a l i n g 0 . 5 to 5 0 k H z / d i v 
T r i g g e r i n g i n t e r n a l , a u t o m a t i c ( f r equency c h a n g ­

es > 8 k H z ) 
P o w e r t rans ients 

RF m e a s u r e m e n t r a n g e 1 l o 1 0 0 0 M H z 
D i s p l a y d y n a m i c r a n g e 6 0 dB fo r 4 7 d B m a l i npu t 1 
S c a l i n g 2 , 5 , 1 0 , 2 0 d B / d i v 
T r i g g e r i n g i n t e r n a l , a u t o m a t i c ( p o w e r 1 0 % ) 

Harmon ic m e a s u r e m e n t s d i s p l a y o f 1 st lo 4 t h h a r m o n i c 
M a x . h a r m o n i c f r e q u e n c y 1 0 0 0 M H z 
D y n a m i c r a n g e > 6 0 d B 

> 9 0 d B in f r e q u e n c y r a n g e 2 6 . 9 6 5 to 
2 7 . 0 4 0 5 M H z (CB r a d i o ) 

RF f requency counter 
F r e q u e n c y r a n g e 0 . 5 to 1 0 0 0 M H z 

(usab le f r o m 1 0 0 k H z , IF n a r r o w ) 

Input leve l r a n g e ( C W , FM) 
Inpu t 1 0 to + 4 7 d B m 
Input 2 - 4 0 to + 7 d B m 

Transmitter m e a s u r e m e n t , 
2 n d RF input a d d i t i o n a l i n te rna l sw i t ch -se lec tab le 

2 4 - d B a t t enua to r for m e a s u r e m e n t s 
w i t h h i g h e r leve l a t i npu t 2 

Signa l genera tor 
F r e q u e n c y r a n g e 0 . 4 to 1 0 0 0 M H z 

(usab le f r o m 1 0 0 kHz ) 

Signal l ing 
C D C S S c o d e r - e n t r y o f 3 -d ig i t c o d e n u m b e r o f 

m o b i l e r a d i o 
- set t ing the l imes for turn-off c o d e 

a n d RF leve l d r o p 
- se l l i ng the d a t a d e v i a t i o n 

C D C S S d e c o d e r C M S - B 2 7 w i t h C M S - B 5 ( m o d e l 1 0 
o r 12) a n d C M S - B 3 3 

- d e c o d i n g o f 3 -d ig i t c o d e n u m b e r o f 
m o b i l e r a d i o 

- m e a s u r e m e n t o f d a t a d e v i a t i o n 
ATIS c o d e r / d e c o d e r C M S - B 2 7 w i t h C M S - B 5 ( m o d e l 1 0 

o r 12) 
C o d e r - e n t r y o f 10 -d i g i t ATIS c o d e 

- s e n d i n g o f ATIS m e s s a g e 
D e c o d e r - d e c o d i n g a n d d i s p l a y o f 1 0 - d i g i t 

ATIS c o d e , 
- m e a s u r e m e n t o f d a t a d e v i a t i o n 

Ordering information 

Rad iocommunica t ion Serv ice 

Monitor C M S 5 4 0 8 4 0 . 0 0 0 9 . 5 4 

Opt ions see o v e r v i e w o n p a g e s 3 4 , 3 5 

Extras 

M e m o r y C a r d 3 2 K b y t e C M S - Z 1 0 8 4 1 . 1 6 0 9 . 0 2 
M e m o r y C a r d 1 2 8 K b y t e C M S - Z 2 0 8 4 1 . 1 5 0 9 . 0 2 
O s c i l l o s c o p e Probe SMFS-Z1 0 3 5 8 . 0 3 1 2 . 0 2 
5 0 - c o n t a c l C o n n e c t o r fo r 
C o n t r o l I n t e r f ace C M S - B 5 C M S - Z 5 0 8 4 1 . 1 4 5 0 . 0 2 
Sub-D Fi l ler A d a p t e r for 
C o n t r o l I n te r face C M S - B 5 C M S - Z 6 0 8 4 1 . 1 4 0 9 . 0 2 
Ba t te ry c o n n e c t o r fo r 
e x t e r n a l D C p o w e r s u p p l y C M S - Z 7 0 8 4 1 . 1 3 5 0 . 0 2 
600 - n A F T rans fo rmers (ext.) C M S - Z 3 9 0 8 6 0 . 1 9 0 0 . 0 2 
Pr inter C a b l e ( d o u b l e sh i e l ded ) C M - Z 5 0 8 3 5 . 6 9 1 9 . 0 2 
C a r r y i n g S t r a p Set ZZT-96 0 3 9 6 . 9 8 1 3 . 0 0 
Trans i t C a s e Z Z K - 0 1 1 1 0 1 3 . 9 5 4 3 . 0 0 
S e r v i c e M a n u a l 0 8 4 0 . 8 6 1 6 . 2 4 
Te lescop ic a n t e n n a w i t h 
B N C c o n n e c t o r 0 6 9 0 . 9 9 6 6 . 0 0 

Overview of CMS options on pages 34 and 35 
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DECT Radiocommunication 
Tester CMT90 

0.1 to 2 0 0 0 M H z 

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) rad iocommunica t ion net­

wo rk , a large number of cordless tele­

phones and base stations have to share 

the scarce resources of frequency, time 

a n d space. In genera l , this can only be 

rea l ized by observ ing stringent rules 

a n d specif icat ions. 

At the same t ime, the DECT system a n d 

a b o v e all DECT phones are meant to be 

low-cost units w i th c lear l imitat ions on 

their complex i ty a n d prec is ion. In face 

of these conf l ict ing requirements, suita­

ble measurement techniques have to be 

adop ted to ensure that in spite of less so­

phist icated t e c h n o l o g y - in compar ison 

wi th d ig i ta l cel lular systems such as 

G S M or PCN - the specif icat ions for 

smoothly funct ioning communica t ion 

are met. 

DECT Radiocommunicat ion Tester 

C M T 9 0 from R o h d e & S c h w a r z is a 

new member of the C M T Radiocommu­

nicat ion Tester fami ly (catalog 9 3 / 9 4 , 

p a g e 24) and a further deve lopment of 

C M T 5 5 . It is specia l ly des igned for 

DECT in-channel measurements. In a 

DECT test system, eg used to monitor 

the product ion of cordless telephones, 

C M T 9 0 also forms the RF interface. As 

an external unit for ana l yz ing the test re­

sults, Process Contro l ler PSMD from 

R o h d e & S c h w a r z (page 31) can be 

used, a processor ta i lored to this app l i ­

cat ion wi th measurements to TBR 0 6 : 

In-channel tests 

• Receiver tests 

- sensitivity 

- BER 

• Transmitter tests 

- accuracy a n d stabil i ty of RF car­

riers a n d t iming parameters 

- power ramp ing 

- transmitted power 

- modula t ion 

Out-of-channel tests 

• Receiver tests 

- interference 

- b lock ing 

- in termodulat ion 

- spurious emissions 

• Transmitter tests 

- adjacent-channel power 

Test functions offered by CMT90 

Receiver test (BER) 

C M T 9 0 generates a DECT-compatible 

RF signal wi th high integrity. W h i l e an 

external unit w i th a bit generator pro­

duces the modula t ion s igna l , C M T 9 0 

carr ies out GFSK modula t ion a n d pulse 

shap ing . The tester provides de lay 

compensat ion for the two TTL inputs, 

one a bit input a n d the other for level 

contro l , so that signals simultaneously 

app l i ed to the inputs d o not lag or lead 

when converted to RF. 

As TBR 0 6 requires the BER test to be 

car r ied out w i th RF loopback , DECT 

Radiocommunicat ion Tester C M T 9 0 

can be used immediate ly for the 

looped-back s ignal : it demodulates the 

bit stream modula ted onto the RF signal 

so that the external unit can per form bit 

compar ison . For this purpose, a d ig i ta l 

bit output a n d an output ind icat ing the 

m a r k / s p a c e rat io of the transmitted 

power pulses are ava i lab le . 

Transmitter test 

The f requency / t ime character ist ic of 

the DECT signal is assessed by means 

of the DC-coupled FM demodu la to r of 

the C M T 9 0 . The demodu la to r can han­

dle pulsed RF signals and is absolutely 

noise-free dur ing pulse spaces. It deliv­

ers a DC signal fo rca l i b ra t ion purposes 

wh ich corresponds exact ly to the de­

modulator center frequency. 
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DECT Radiocommunication 
Tester CMT 90 

In a second step, the external unit iden­

tifies a def ined bit sequence from the 

burst and takes the mean of the frequen­

cy samples. The result is a measure of 

the carr ier frequency. 

The above test setup is also suitable for 

other modula t ion measurements: using 

other bit patterns and other evaluat ion 

a lgor i thms instead of a v e r a g i n g , the 

peak dev ia t ion a n d the carr ier drift dur­

ing a pulse are ob ta ined (chapter 1 1 of 

TBR 0 6 , "RF Carr ie r Modu la t i on " ) . 

However, C M T 9 0 wi l l d isp lay the peak 

dev ia t ion (posit ive, negat ive or aver­

age) dur ing a burst even if there is no 

external analysis of the test results. 

To measure the t iming parameters, 

C M T 9 0 is used in the same test setup. 

For this measurement it is not the ampl i ­

tudes der ived from the FM demodula tor 

that are ana l yzed , but the t iming pa­

rameters of the s ignal . 

The logar i thmic envelope detector 

wi th its w i d e dynamic range makes it 

possible to car ry out the complete 

power ramping measurement to 

chapter 9 of TBR 0 6 , "Transmission 

Burst". The de lay compensat ion pro­

v ided in the C M T 9 0 ensures that the 

envelope-detector output and the FM 

demodula tor are in sync. 

The test setup descr ibed is also suitable 

for the measurement st ipulated in 

chapter 10 of TBR 0 6 , "Transmission 

Power" . The only di f ference lies in the 

analysis of the test results, ie the exter­

nal unit determines the average power 

from the active part of the burst. This 

measurement can also be per formed 

by the C M T 9 0 a lone. A built-in pulse 

power meter indicates the instantane­

ous power approx imate ly in the middle 

of the burst on the C M T display. 

For further transmitter tests, in part icular 

adjacent-channel a n d out-of-channel 

measurements, the DECT signal can be 

brought out on the C M T a n d fed, for ex­

ample , to a spectrum analyzer. 

Specifications 

Supplementary data for CMT90 in the range <1 to 2 GHz. For data 
relating to basic functions see CMT54 (catalog 93/94, page 28). 

Receiver measurements 

Signa l g e n e r a t o r 
F r e q u e n c y reso lu t i on < 2 0 0 H z 
Spec t ra l pu r i t y 

H a r m o n i c s a t ] / 2 f, 3 / 2 f, e tc . t yp . - 2 0 dBc 
Res idua l F M (to CCITT) < 2 4 H z 
l e v e l e r ro r ( f ine set t ing 0 dB) < 2 dB 

Ampl i tude modulat ion s a m e as C M T 5 4 , t yp . va lues fo r 
f i n > 1 G H z 

Frequency modulat ion 
F r e q u e n c y d e v i a t i o n m a x . 1 6 0 0 k H z 
M o d u l a t i o n f r e q u e n c y r a n g e 

i n te rna l s a m e as C M T 5 4 
e x t e r n a l m a x . 1 M H z ( - 3 dB) 

Error (v ia M O D EXT, 

w i t h o u t EXT CAL) < 5 % of set f r e q u e n c y + res idua l F M 

P h a s e modulat ion 
Phase d e v i a t i o n m a x . 1 6 0 r a d 

Transmitter measurements 

P o w e r m e a s u r e m e n t s ( 0 % AM) 

M e a s u r e m e n t r a n g e 5 m W to 5 0 W 
Error (7 d B m <P < 2 0 d B m ) t yp . 1 d B (< 1 d B for P > 2 0 d B m ) 

V S W R < 1 . 3 fo r f < 1 G H z , 
< 1 . 5 fo r f > 1 G H z 

Burst p o w e r m e a s u r e m e n t s ( 0 % A M ) 
F r e q u e n c y r a n g e 1.5 M H z to 2 G H z 
Level m e a s u r e m e n t r a n g e 1 0 to 4 7 d B m 
M i n i m u m burs t d u r a t i o n 1 0 0 l is 

O f f l i m e 2 5 0 us to 1 0 0 ms 
Er ror < 1 . 2 d B (for P > 2 0 m W ) 

RF f requency measurements 
Inpu t leve l r a n g e 2 4 to 4 7 d B m 

( 2 n d inpu t : - 1 6 to + 2 4 dBm) 
Er ror t i m e b a s e e r r o r + 1 0 0 H z 

FM demodu la to r s a m e as C M T 5 4 
Res idua l F M (to CCITT) < 2 4 H z 

FM b r o a d b a n d demodu la to r 
RF f r e q u e n c y r a n g e 4 0 M H z to 2 G H z 
M o d u l a t i o n f r e q u e n c y r a n g e u p to 1 3 0 k H z 
D e v i a t i o n (se lec tab le r a n g e l imits) 1 3 0 / 2 6 0 / 5 2 0 k H z 
Res idua l F M rms , 
m e a s u r e d a t d e m o d u l a t o r o u l p u t , 
w e i g h t e d , 1 3 0 k H z b a n d w i d t h , 
d e v i a t i o n l imi t 1 3 0 k H z 

RF < 1 G H z < 1 2 0 H z 
RF > 1 G H z < 2 0 0 H z 

Er ror (peak) 
AF < 2 0 k H z < 3 % + r e s i d u a ! F M + reso lu t i on 
A F < 1 0 0 k H z ( w / o 3 0 0 - H z HP) < 5 % + r e s i d u a l F M + reso lu t i on 
A F < 1 3 0 k H z ( w / o 3 0 0 - H z HP) < 7 % + r e s i d u a l F M + reso lu t ion 

Input level fo r s p e c i f i e d e r r o r 
a n d r e s i d u a l F M P > 8 0 m W (V > 2 0 mV) 

FM s u p e r b r o a d b a n d demodula tor 
Inpu t level r a n g e 2 4 to 4 7 d B m 

( 2 n d inpu t : - 1 6 lo + 2 4 d B m ) 
RF f r e q u e n c y r a n g e 6 0 M H z to 2 G H z 
M o d u l a t i o n f r e q u e n c y r a n g e u p to 1 M H z ( - 3 dB) 
D e v i a t i o n m a x . ± 1 M H z 
Res idua l F M < 3 kHz( rms) 

( w e i g h t e d 1 0 0 H z to 1 M H z ) 
Error < 7 % + r e s i d u a l F M + reso lu t ion [dis­

p l ay ) 
< 7 % + r e s i d u a l F M + D C offset 
( d e m o d u l a t o r ou tpu t ) 

A M meter s a m e as C M T 5 4 , t y p . va lues fo r 
f > 1 G H z 
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DECT-specific data 

Modula tor 
RF f r e q u e n c y r a n g e 1 0 0 k H z lo 2 G H z 
O p e r a t i n g m o d e e x t e r n a l m o d u l a t i o n 

N o m i n a l F M m o d u l a t i o n 
s i g n a l level TTL 
N o m i n a l burst m o d u l a t i o n 
s i g n a l leve l TTL ( m i n i m u m d u r a t i o n o f H / L s i g n a l : 

5 0 LIS) 

N o m i n a l d e v i a t i o n for 
DECT G F S K c o r r e s p . to 5 7 6 k H z in d i s p l a y 
N o m i n a l w e i g h t i n g G a u s s i a n F r e q u e n c y Shift K e y i n g 
N o m i n a l d a t a i npu t ra te 1 1 5 2 k b i l / s ( 1 0 0 H z A C c o u p l i n g ) 

I n te rna l b i t c l ock (9 x b i t c lock ) 6 4 8 k H z ; 1 0 . 3 6 8 M H z 
Ex te rna l c l o c k 6 4 8 k H z ; 1 0 . 3 6 8 M H z (9 x bi t c lock ) 
M a r k / s p a c e ra t i o (TTL = l o w ) > 3 0 d B 

Demodula tor 
RF f r e q u e n c y r a n g e 6 0 M H z to 2 G H z 
Input leve l r a n g e 2 4 to 4 7 d B m 

( 2 n d inpu t : - 1 6 to + 2 4 d B m ) 
F M o p e r a t i n g m o d e s 

D e m o d u l a t o r d i s p l a y A C - c o u p l e d : +PK, - P K , ± P K / 2 , PK 
H O L D 

D e m o d u l a t o r a n a l o g o u l p u t D C - c o u p l e d , d e v i a t i o n 5 m V / k H z 
D i g i t a l F M Rx d a t a (TTL) 

Rx c l o c k (TTL, n e g a t i v e e d g e ) 
Burst o p e r a t i n g m o d e s 

A n a l o g e n v e l o p e ou tpu t t y p . 4 0 m V / d B ( 1 . 2 to 3 . 6 V) 
a p p r o x . 3 . 6 V w i t h 0 d B m at inpu t 2 

D i g i t a l burst ou tpu t TTL leve l , m a r k / s p a c e d i s p l a y fo r 
p u l s e d s i g n a l s , 
t h resho ld a p p r o x . - 2 7 B m at inpu t 2 

General data 

P o w e r s u p p l y s a m e a s C M T 5 4 
D i m e n s i o n s s a m e as C M T 5 4 
W e i g h t a p p r o x . 2 4 k g 

Ordering information 
DECT Rad iocommunica t ion Tester C M T 9 0 0 8 0 2 . 2 0 2 0 . 9 0 

Opt ions 

O C X O Reference O s c i l l a t o r CMT-B1 0 8 0 3 . 8 9 1 6 . 0 2 
IEC/ IEEE-bus In te r face C M - B 4 0 8 0 3 . 3 9 1 4 . 0 2 
A u t o r u n C o n t r o l / P r i n t e r In te r face C M - B 5 0 8 0 3 . 3 3 1 4 . 0 2 
2 n d A F Syn thes i ze r C M T - B 7 0 8 0 3 . 2 8 1 6 . 0 2 
RF M i l l i v o l l m e l e r C M - B 8 0 8 0 3 . 6 8 1 3 . 0 2 
Low Rate F M (on ly fac tory - f i t ted) S C M - U 1 0 8 0 4 . 1 6 1 5 . 0 2 

Extras 
C a r r y i n g B a g fo r C M T 9 0 C M T - Z 3 0 8 0 3 . 9 5 0 6 . 0 2 
1 5 0 - M H z H i g h p a s s Filter C M - Z 1 1 0 8 3 5 . 5 0 1 2 . 0 2 
3 0 0 - M H z H i g h p a s s Filter C M - Z 1 2 0 8 3 5 . 5 0 6 4 . 0 2 
7 0 0 - M H z H i g h p a s s Filter C M - Z 1 3 0 8 3 5 . 5 1 1 2 . 0 2 

Fur ther ex t ras see c a t a l o g 9 3 / 9 4 , p a g e s 5 0 , 5 1 

DECT Production Test Set CMT90/PSMD 

DECT Radiocommunication 

Tester C M T 9 0 (page 29) used 

with Process Controller PSMD 

as sampler and analyzer 

Test se tup w i t h DECT R a d i o c o m m u n i c a t i o n Tester C M T 9 0 a n d Process C o n t r o l l e r P S M D for test result 
a n a l y s i s 

Uses, characteristics 

The DECT Production Test Set C M T 9 0 / 

PSMD from Rohde & Schwarz is a high­

ly f lex ib le tool . The core of the system is 

fo rmed by an RF d e m o d u l a t i o n / m o d u -

lat ion unit integrated in t h e C M T 9 0 a n d 

by the DECT-specific sampler and ana­

lyzer PSMD. The C M T 9 0 a n d the 

PSMD form a test set comply ing wi th the 

TBR 0 6 test ph i losophy wi th respect to 

the sampl ing method in general and pO 

detect ion in part icular. The PSMD can 

control further test equipment used in 

the product ion l ine, eg a spectrum ana­

lyzer. It can easi ly be integrated into ex­

isting product ion environments. The 

modular design a l lows for future up­

grades as wel l as for customized mod­

i f icat ions. 

Production 

• Fast and rel iable testing of DECT 

mobi le stations (MS) and f ixed sta­

tions (FS) 
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DECT Production Test Set CMT90/PSMD 

• Short measurement times for effi­

cient manufactur ing and high 

throughput 

• Simple integration into computer net­

works (LAN) for production control 

• Comple te a n d rel iable testing of 

s ignal l ing functions and RF para­

meters of M S and FS 

Service 

• Automat ic measurement routines 

for re l iable testing of M S a n d FS 

• Universal test capabi l i t ies for step-

by-step analysis of M S a n d FS in re­

pair 

• M a n u a l and remote-control led op­

erat ion 

Type testing and quality inspection 

• Comple te testing for compl iance 

wi th ETSI Recommendat ion TBR 0 6 . 

This recommendat ion also requires 

spectrum analysis to be per formed 

in order to determine the rad ia ted 

interference. For this, a spectrum 

ana lyzer is needed (eg FSM from 

R o h d e & S c h w a r z , ca ta log 9 3 / 9 4 , 

p a g e 1 7 8 ; a lso see Test System 

T S 9 8 3 0 , p a g e 126) . 

• Automat ic testing and logg ing of 

results w i th the a i d of test routines 

suppl ied 

Test capabilities 

DECT measurements to ETSI Recom­

mendation TBR 0 6 

These measurements for type-approva l 

a n d in-product ion testing of DECT cord­

less telephones are based on the loop-

back pr inc ip le a n d are implemented 

w i th the a i d of a sampl ing dev ice. To 

use the loopback method, the service 

mode must be act ivated on the M S a n d 

FS. To this e n d , a force transmit mes­

sage is sent to the EUT via the air inter­

face conta in ing informat ion on wh ich 

RF f requency a n d in wh ich t ime slot 

l oopback should be per fo rmed. It 

should be noted, however, that force-

transmit messages can be used only for 

M S tests; for FS tests the normal mac-

con-req method is used. 

The EUT must w a i t for va l id pream­

bles and SYN words to synchronize 

wi th the tester. The EUT is then expect­

ed to send the respective bits back in 

the def ined loopback fields. For pro­

duct ion tests it w i l l normal ly suffice to 

check the loopback behaviour for full-

slot bursts, wh i ch is the s tandard 

transmission method, whereas for 

type testing a n d qual i ty inspect ion, 

both full-slot bursts (P32) and dummy 

bursts (POO) must be checked. It is 

therefore indispensable to use a fully 

DECT-capable s ignal l ing device such 

as the Production Test Set C M T 9 0 / 

PSMD from R o h d e & S c h w a r z . 

Standard test parameters to TBR 0 6 

• Transmitter tests 

- modulat ion deviat ion 

- RF accuracy 

- power template 

- AF response (microphone sensi­

tivity) w i th acoustic coupler 

• Receiver tests 

- sensitivity (BER) 

- RF level range (BER) 

- AF response wi th acoustic cou­

pler 

• Op t i ona l tests (system panel re­

quired) 

- low battery function 

- DC cur ren t /vo l tage 

- keypad test (required ha rdware 

can be installed) 

- d isp lay (required h a r d w a r e can 

be installed) 

Sampler and analyzer PSMD 

The PSMD operates as a sampl ing de­

vice in line wi th TBR 0 6 . Sampl ing in­

volves a high vo lume of measured data 

wh ich is transmitted to a processor wi th 

high comput ing power for real-time 

evaluat ion of essential parameters. 

A n i 8 0 4 8 6 processor integrated in the 

PSMD is used for control of the system 

devices and output of the results. In ad ­

d i t ion , an i 8 6 0 RISC processor is pro­

v ided wh ich reads the data from the da­

ta acquis i t ion card (three A / D convert­

ers), stores the data and makes them 

ava i lab le for further processing. In ad ­

di t ion to f rame a l ignment a n d data 

transfer, the RISC processor performs 

all essential calculat ions (eg modula­

t ion, BER) in real t ime. 

Due to its h igh comput ing power , the 

PSMD is able to acquire data belonging 

to consecutive bursts. The conf idence 

level thus approaches 9 9 . 9 % , and com­

promise solutions such as spot-check 

sampl ing of bursts can be avo ided . 

Main features of Process Controller 

PSMD 

• Excellent p r i ce /pe r fo rmance rat io 

• 8 0 4 8 6 / 3 3 - M H z CPU with 

8-Mbyte R A M (max. 3 2 Mbyte) 

a n d 2 5 9 - M b y t e hard disk 

• IEEE 4 8 8 . 2 s tandard interface 

• Four serial RS-232 interfaces 

• O p t i m i z e d E M C / E M S characteris­

tics 

• M S W i n d o w s or LabWindows user 

interface wi th expans ion capab i l i ­

ty for measurements 

• Built-in control panel and keypad 

• User-friendly on-line help 

• Universal user interface (factory 

user-port) 
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• Connector for external monitor 

• PCMCIA interface for memory a n d 

interface extensions 

• Four free 1 6-bit ISA slots 

• Rackable 

• 2 0 0 - W power supply w i th op t iona l 

12-V DC input 

• Powerful speed-control led b lower 

Performance characteristics of RISC 

processor 

• Parallel architecture p rov id ing two 

f loat ing-point results and an integer 

result per clock cycle 

• Clock frequency up to 4 0 M H z 

• External 64-bi t data bus, internal 

paths up to 1 2 8 bits 

• 4 Kbyte on-chip instruction cache 

• 8-Kbyte on-chip data cache 

• M e m o r y management unit 

• 1 2 0 MIPS (80 MFLOPS + 4 0 MIPS) 

• Up to 4 Gbyte address space 

DECT signalling 

In add i t ion to the A / D converters a n d 

the RISC processor, the PSMD contains 

a ca rd for user-programmable DECT 

s igna l l ing. This card supplies the DECT 

baseband signals. 

Loopback principle 

The loopback pr inc ip le is apparen t 

f rom the f igure on p a g e 3 1 . The DECT 

baseband bursts are transmitted from 

the DECT product ion s ignal l ing ca rd to 

the GFSK bit input of the C M T 9 0 . The 

rad iocommunica t ion tester is set to a 

specific RF frequency a n d performs a 

Gaussian bit conversion as wel l as bit 

modula t ion . For the signal returned by 

the EUT, the reverse procedure is ap­

p l ied . The C M T 9 0 demodulates the RF 

signal , samples the baseband signal 

(equivalent to the vector sum of the I a n d 

Q components) by means of 10 -MHz 

A / D converters a n d transmits it to the 

RISC processor v ia FIFO memories. 

Integration of production test 
set into a test environment 

PSMD as system core 

The PSMD controls the DECT Radio-

communicat ion Tester C M T 9 0 v ia the 

IEEE bus. The user interface a n d the us­

er sof tware wi th all test routines are in­

stalled on the PSMD hard disk. The EUT 

l inked to the PSMD via the RS-232 inter­

face is one of several devices that can 

be control led in this way. Hence, an in­

teract ive and fully automat ic testing of 

an M S or FS can be rea l i zed . 

Main computer of a production line as 

system core 

In this case the user interface a n d the us­

er sof tware are installed in the main 

computer of a product ion l ine. The com­

puter addresses the PSMD, w h i c h has 

no control functions in this conf igura­

t ion, v ia an assigned IEEE-bus address 

and the C M T 9 0 v ia a second address. 

The two instruments can now be control­

led independent ly of each other. The 

main computer also addresses the EUT 

via the RS-232 interface. The user is 

thus p rov ided wi th a h ighly f lexible 

h a r d w a r e and software system for 

wh ich test routines can be wri t ten as re­

qu i red . 

Produc t i on Test Set C M T 9 0 / P S M D remo te -con ­
t ro l l ed b y m a i n c o m p u t e r o f p r o d u c t i o n l ine v i a 
IEEE bus 

1 

P S M D f o r m i n g the system c o r e a s con t ro l l e r , sam­
p le r a n d a n a l y z e r 

33 
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Options for CMS family of radiocommunication testers 

Extensions for basic model 
O p t i o n O r d e r N o . S p e c i f i c a t i o n s 

O C X O R e f e r e n c e O s c i l l a t o r 
For h i g h l o n g - t e r m s t a b i l i t y 

C M S - B 1 0 8 4 0 . 9 4 0 6 . 0 2 S e e t i m e b a s i s 

A g i n g 2 x 1 0 ~ ' ' / y e a r 

O C X O R e f e r e n c e O s c i l l a t o r 
For e x t r e m e l y h i g h l o n g - t e r m s t a b i l i t y 

C M S - B 2 1 0 0 1 . 6 8 0 9 . 0 2 S p e c s s a m e a s C M S - B 1 , 

e x c e p t f o r a g i n g < 1 x 1 0 ~ 7 / y e a r 

D u p l e x M o d u l a t i o n M e t e r 
For o p e r a t i o n o f RF f r e q u e n c y c o u n t e r a n d 

m o d u l a t i o n m e t e r i n d e p e n d e n t o f RF 

s i g n a l g e n e r a t o r ( t w o - p o r t m e a s u r e m e n t s , 

a l s o o n f r e q u e n c y - c o n v e r t i n g m o d u l e s ] 

C M S - B 5 9 1 0 3 2 . 0 9 9 0 . 0 2 S p e c s see b a s i c 

m o d e l , e x c e p t 

r e s i d u a l F M < 1 0 H z 

D u p l e x M o d u l a t i o n M e t e r 
S a m e a s C M S - B 5 9 , p l u s a d j a c e n t - c h a n n e l 

p o w e r m e t e r f o r m e a s u r e m e n t s o n d u p l e x 

r a d i o , c e l l u l a r m o b i l e p h o n e s a n d f re­

q u e n c y - c o n v e r t i n g m o d u l e s 

C M S - B 9 0 8 4 0 . 9 5 0 6 . 0 2 

(not for C M S 5 0 ; 
s t a n d a r d in 
C M S 5 4 

S p e c s s e e b a s i c m o d e l 

A d j a c e n t - c h a n n e l p o w e r 

m e t e r w i t h ETSI f i l t e rs 

C h a n n e l s p a c i n g s 1 0 / 1 2 . 5 / 2 0 / 2 5 k H z a n d 

f r e e l y s e l e c t a b l e u p to 1 M H z 

D y n a m i c r a n g e > 7 0 d B ( c h a n n e l s p . 2 5 k H z ) 

1 0 - M H z R e f e r e n c e F r e q u e n c y I n p u t / O u t p u t 
E x t e r n a l s y n c h r o n i z a t i o n f o r m e a s u r i n g 

s y s t e m s 

C M S - B 2 2 1 0 0 1 . 6 7 5 0 . 0 2 O u t p u t TTL l e v e l s , Z o u , = 5 0 Q , 

f = 1 0 M H z 

I n p u t l e v e l > 1 .5 V p p , Z i n = 5 0 Q, 
f = 1 0 M H z ± 5 0 0 H z 

A d d i t i o n a l R F I n p u t / O u t p u t 
T w o - s i g n a l m e a s u r e m e n t s a n d c o n n e c t i o n 

o f f u r t h e r m e a s u r i n g i n s t r u m e n t s (eg 

s p e c t r u m a n a l y z e r ) ; b i d i r e c t i o n a l RF c o n ­

n e c t o r f o r a d d i t i o n a l m e a s u r i n g i n s t r u m e n t s 

C M S - B 3 1 1 0 0 1 . 7 0 0 5 . 0 2 M a x . i n p u t p o w e r 2 0 m W 

A t t e n u a t i o n b e t w e e n 

R F i n a n d R F o u l 3 2 d B 

M e a s u r e m e n t s e n s i t i v i t y a t i n p u t 1 f o r RF c o u n t e r / t r a n s i e n t 

r e c o r d e r a n d d e m o d u l a t i o n r e d u c e d b y 6 d B 

1 0 0 - W R F P o w e r M e t e r 
M e a s u r e m e n t o f h i g h RF i n p u t p o w e r 

C M S - B 3 2 1 0 0 1 . 7 9 0 5 . 0 2 M a x . i n p u t p o w e r : 1 0 0 W fo r 3 m i n , t h e n 1 0 m i n p o w e r o f f ; 

c o n t i n u o u s p o w e r : 8 0 W ; m a x . o u t p u t l e v e l a n d m e a s u r e m e n t 

s e n s i t i v i t y a t i n p u t 1 r e d u c e d b y 3 d B ; a d d i t i o n a l e r r o r 

< 0 . 1 5 d B (P > 4 0 m W , A M = 0 % ) 

1 3 - d B m O u t p u t C M S - B 3 4 1 0 3 2 . 1 3 5 0 . 0 2 A d d i t i o n a l p o w e r o u t p u t f o r o f f - a i r m e a s u r e m e n t s 

A u t o p i l o t G e n e r a t o r for ILS o p e r a t i o n 

( C M S 5 7 ) 

C M S - B 3 8 1 0 6 5 . 5 0 0 3 . 0 2 
(for C M S 5 7 on ly ) 

S e c o n d RF o u t p u t ; n o t in c o n j u n c t i o n w i t h C M S - B 3 1 a n d - B 3 4 

I E C / I E E E B u s I n t e r f a c e C M S - B 5 4 1 0 3 2 . 0 7 4 8 . 0 2 

(for C M S 5 0 on ly ) 

U s e o f C M S 5 0 in a u t o m a t i c test s y s t e m s 

S i g n a l l i n g u n i t s f o r m o d e l s w i t h D u p l e x M o d u l a t i o n M e t e r C M S - B 9 o r C M S B - 5 9 

O p t i o n O r d e r N o . S p e c i f i c a t i o n s 

S i g n a l l i n g Uni t for C e l l u l a r R a d i o 
N M T 4 5 0 (SIS) , N M T 4 5 0 1, N M T 9 0 0 

(SIS), E - A M P S , J - T A C S , T A C S I I , R 2 0 0 0 

C M S - B 5 3 1 ' 1 0 3 2 . 0 8 9 0 . 0 2 S i m u l a t i o n o f b a s e s t a t i o n f o r t e s t i n g c e l l u l a r m o b i l e p h o n e s , 

e g c a l l s e t u p , c a l l c l e a r d o w n , c h a n n e l a n d p o w e r c h a n g e 

S i g n a l l i n g Uni t for C e l l u l a r R a d i o 

S a m e a s C M S - B 5 3 , p l u s C - N e t s i g n a l l i n g 

C M S - B 1 3 1 ' 0 8 4 1 . 1 0 0 9 . 0 2 

(not for C M S 5 0 ) 

S i m u l a t i o n o f b a s e s t a t i o n f o r t e s t i n g c e l l u l a r m o b i l e p h o n e s , 

e g c a l l s e t u p , c a l l c l e a r d o w n , c h a n n e l a n d p o w e r c h a n g e 

N M T B a s e S t a t i o n Test 
For C M S - B 1 3 in c o n j u n c t i o n w i t h C M S - B 3 9 

C M S - B 2 5 1 0 3 2 . 0 4 9 0 . 0 2 

(not for C M S 5 0 ) 

S i g n a l l i n g f o r s e t t i n g t h e b a s e s t a t i o n a n d RF m e a s u r e m e n t s 

o n a i r i n t e r f a c e 

P O C S A G , Z V E I / V D E W Dig i ta l S i g n a l l i n g 

For C M S - B 1 3 / - B 5 3 

C M S - B 2 6 1 0 3 1 . 9 9 9 3 . 1 0 Tes t i ng o f P O C S A G r a d i o p a g i n g r e c e i v e r s a n d Z V E I / V D E W 

m o b i l e a n d b a s e s t a t i o n s 

M P T 1 3 2 7 / 1 3 4 3 S i g n a l l i n g 
For C M S - B 1 3 / - B 5 3 , t es t i ng o f t r u n k e d r a d i o 

C M S - B 2 8 1 0 0 1 . 7 2 0 5 . 0 2 A d d i t i o n a l f r e e p r o g r a m m i n g o f s i g n a l l i n g s e q u e n c e s v i a 

e x t e r n a l c o m p u t e r 

F M S - B O S S i g n a l l i n g 

For C M S - B 1 3 / - B 5 3 

C M S - B 2 9 1 0 3 2 . 1 5 5 0 . 0 2 S i g n a l l i n g a t A F w i t h C M S - B 1 3 a n d C M S - B 9 

P r o g r a m m a b l e U n i v e r s a l M o d e m for F F S K 
S i g n a l s ( i n s t e a d o f C M S - B 1 3 / - B 5 3 ) 

M o d u l a t i o n a n d d e m o d u l a t i o n o f a n y d a t a 

C M S - B 2 1 1 0 0 1 . 6 5 0 9 . 0 2 M o d u l a t o r a n d d e m o d u l a t o r 

F r e q u e n c y f o r l o g i c 0 5 0 to 3 9 9 9 H z 

F r e q u e n c y f o r l o g i c 1 5 0 to 3 9 9 9 H z 

Bit r a l e 1 0 to 2 4 0 0 H z 

E R M E S C o d e r w i t h S o f t w a r e C M - Z 3 0 1 0 6 5 . 4 0 1 3 . 0 2 

(for C M S , C M T , 

C M T A ) 

A T - c o m p a t i b l e PC r e q u i r e d 
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Extensions in conjunction with control interfaces 

O p t i o n 

Optional Control Interfaces4' 

O r d e r N o . 
C M S - B 5 
0 8 4 1 . 0 5 0 2 . 1 0 

C M S - B 5 
0 8 4 1 . 0 5 0 2 . 1 2 

C M S - B 5 5 
1 0 3 2 . 0 7 9 0 . 0 2 

C M S - B 2 0 
0 8 4 1 . 1 2 0 9 . 0 2 

C M S - B 3 9 
1 0 3 2 . 0 0 9 0 . 0 2 S p e c i f i c a t i o n s 

D T M F D e c o d e r • • • • • D e c o d i n g o f D T M F d u a l t o n e s a n d 
V D E W d i r e c t d i a l l i n g 

C C I T T Fi l ter • - • • • 
C - M e s s a g e Filter - • - - -
C e n t r o n i c s 
I n t e r f a c e 

• • • • • 

R e l a y s 
8 8 - - 4 

S w i t c h i n g r e l a y w i t h m a x . 1 W s w i t c h i n g 

p o w e r , V m a x = 3 0 V , l m a x = 0 . 1 A 

TTL I n p u t / O u t p u t 1 2 1 2 - 8 O u t p u t s : 2 5 m A d r i v e r p o w e r 

D C A m m e t e r / 
Vo l tmeter , f loa t ing 

- - - • -

V o l t a g e m e a s u r e m . 
R a n g e 0 t o + 3 0 V 
R e s o l u t i o n 0 . 1 to 1 0 0 m V 
E r r o r ± 1 % + r e s o l u t i o n 

C u r r e n t m e a s u r e m . 
R a n g e 0 t o + 1 0 A 
R e s o l u t i o n 1 to 1 0 0 m A 
E r r o r < 4 % ± 3 m A 

6 0 0 - c > A F T r a n s ­
f o r m e r s 

- - - - • 

O u t p u t i m p e d a n c e o f A F g e n e r a t o r 
s w i t c h a b l e to 6 0 0 Q. + 1 0 % 
F r e q u e n c y r a n g e : 1 0 0 H z to 6 k H z 
O u t p u t l e v e l : 1 0 u V t o 2 . 5 V 
M a x . o u t p u t c u r r e n t : 4 m A 
I n p u t i m p e d a n c e o f A F v o l t m e t e r s w i t c h -
a b l e to 6 0 0 Q + 1 0 % 
F r e q u e n c y r a n g e : 1 0 0 H z to 6 k H z 

A T I S C o d e r / D e c o ­
d e r , C D C S S D e c o ­
d e r 

C M S - B 2 7 C M S - B 2 7 - - -
see o p t i o n C M S - B 2 7 , C D C S S c o d e r f i t t e d 

a s s t a n d a r d in b a s i c m o d e l 

R S - 2 3 2 
I n t e r f a c e 

C M S - B 3 0 C M S - B 3 0 - - - see o p t i o n C M S - B 3 0 

3 0 0 - H z L o w p a s s 
Fi l ter 

C M S - B 3 3 C M S - B 3 3 C M S - B 3 3 - - s e e o p t i o n C M S - B 3 3 

A d a p t e r for V S W R 
M e a s u r e m e n t s 

C M S - Z 3 7 C M S - B 3 7 - C M S - Z 3 7 
s e e o p t i o n C M S - Z 3 7 

'» C M S - B 9 o r C M S - B 5 9 a l s o r e q u i r e d , C M S - B 13 a n d C M S - B 5 3 m a y be used a l te rna t i ve ly . • f i t ted as s t a n d a r d 
2 ) C M S - B 3 3 is r e q u i r e d fo r C D C S S . - not i n c l u d e d 
3 * C M S - B 5 o r C M S - B 3 9 r e q u i r e d fo r Inser t ion Uni ts N A S - Z 1 / - Z 3 / - Z 5 / - Z 6 / - Z 7 . 

^ C h o i c e o f o n e o p t i o n . 

O p t i o n O r d e r N o . S p e c i f i c a t i o n s 

AT IS C o d e r / D e c o d e r C M S - B 2 7 2 ' 1 0 3 2 . 1 2 5 0 . 0 2 C o d e r _ e n t r y o f 1 0 - d i g i t A T I S c o d e 

- s e n d i n g o f AT IS m e s s a g e 
D e c o d e r _ d e c o d i n g a n d d i s p l a y o f 

1 0 - d i g i t ATIS c o d e 
- m e a s u r e m e n t o f d a t a 

d e v i a t i o n 

C D C S S D e c o d e r C M S - B 2 7 
w i t h C M S -
B 3 3 

D e c o d i n g o f 3 - d i g i t m o b i l e p h o n e c o d e n u m b e r , m e a s u r e m e n t 
o f d a t a d e v i a t i o n ; C D C S S c o d e r f i t t ed a s s t a n d a r d in b a s i c 
m o d e l 

R S - 2 3 2 In te r face 
For C M S - B 5 

C M S - B 3 0 1 0 0 1 . 6 9 0 9 . 0 2 O u t p u t a n d r e c e p t i o n o f a n y A S C I I s t r i n g s ( m a x . 3 3 c h a ­
rac te r s ) 

3 0 0 - H z L o w p a s s Fi l ter 
For C M S - B 5 / - B 5 5 ; fas t f r e q u e n c y a n d 
d e v i a t i o n m e a s u r e m e n t o f s u b a u d i o t o n e s 
w i t h s i m u l t a n e o u s a u d i o m o d u l a t i o n 

C M S - B 3 3 1 0 3 2 . 0 2 9 0 . 0 2 'cutoff = 2 0 0 H z , a t t e n u a t i o n > 5 0 d B fo r f r e q u e n c i e s a b o v e 
3 0 0 H z 

A d a p t e r for V S W R M e a s u r e m e n t s 
In c o n j u n c t i o n w i t h C M S - B 5 o r C M S - B 3 9 

C M S - Z 3 7 3 ' 1 0 6 5 . 4 9 0 7 . 0 2 C o n n e c t i o n o f I n s e r t i o n U n i t s N A S - Z 1 , - Z 3 , - Z 5 , - Z 6 ( G S M ) , 
- Z 7 ( D C S 1 8 0 0 ) w i t h d i r e c t r e a d i n g o f V S W R a s w e l l a s i n c i ­
d e n t a n d r e f l e c t e d p o w e r 
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Overview of basic configurations and options for CMS, CMT, CMTA 

Conf igura t ion features and main differences of ana log and a n a l o g / d i g i t a l rad iocommunica t ion testers. 

Character is t ics • = f i t ted as s t a n d a r d 

O = w i t h o p t i o n o r a c c e s s o r y 

C M S CMT C M T A 

Mode l 5 0 5 2 5 4 5 7 5 4 5 5 8 4 9 0 5 4 8 4 9 4 

Signa l sources 

RF s i g n a l g e n e r a t o r 

F r e q u e n c y reso lu t i on 2 5 / 5 0 / 1 0 0 / 2 0 0 H z _ • • • • - - -

5 0 H z • - - - - -

1 0 H z - • • • _ - - -

1 H z - - - - - - - - • • • 

A M ( D C ) , F M ( A C ) , i p M • • • • • • • • • • • 

Low-ra te F M • • • • O o o o • • • 

F M (DC) _ - - - - • • • 

B r o a d b a n d F M - - - - - • - • - - -

M o d u l a t i o n g e n e r a t o r 1 • • • • • • • • • • • 

M o d u l a t i o n g e n e r a t o r 2 • • • • o o o o • • • 

O C X O r e f e r e n c e osc i l l a t o r O o o O o o • o • • e 
V O R / I L S g e n e r a t o r - - - • - - - - _ 
A u t o p i l o t o - - - - - - -

M e a s u r i n g facil it ies 

RF f r e q u e n c y coun te r • • • • • • • • • • • 

RF f requency-o f f se t me te r • • • • • • • • • • • 

PEP RF p o w e r me te r • • • • - - - - - - -

RF p o w e r meter 5 0 W • • • • • • • • • • 

1 0 0 W o o o - - - - - - -

A d j a c e n t - c h a n n e l p o w e r meter - o • o o o o - O o o 
Burst RF p o w e r me te r - - - o o o • o o o 
Se lec t i ve RF leve l me te r • • • • o o o - o o o 
B r o a d b a n d RF m i l l i vo l tme te r _ o o o o o o o 
M o d u l a t i o n meter fo r A M , F M , q>M w i t h 

+PK, - P K , ± P K / 2 , M A X PK, PK H O L D , RMS rectifiers • • • • • • • • • • • 

D u p l e x m o d u l a t i o n meter o o • o o o • • o • o 
B r o a d b a n d F M d e m o d u l a t o r _ - • - • • 

DECT b r o a d b a n d m o d u l a t o r / d e m o d u l a t o r - - - - o - • - - -

A F v o l t m e t e r w i t h R M S , + P K , - P K rec t i f ie rs • • • • • • • • • • • 

Se lec t i ve m o d u l a t i o n a n d A F leve l meter • • • • - - - - • • • 

H i g h p a s s f i l ter 3 0 0 H z • • • • • • • • • • • 

c o n t i n o u s l y t u n a b l e - - - _ • • • 

L o w p a s s f i l ler 3 0 0 H z o o o - - - - • • • 

3 . 4 k H z • • • • - - - - • • • 

c o n t i n u o u s l y t u n a b l e - - - - • • • 

B a n d p a s s f i l ter c o n t i n u o u s l y t u n a b l e • • • • - • • • 

N o t c h f i l ter c o n t i n u o u s l y t u n a b l e • • • • - - - - • • • 

S I N A D mete r 1 k H z • • • • • • • • • • • 

c o n t i n u o u s l y t u n a b l e - • • • - - - - • • • 

CC ITT f i l ter o o o • • • • • • • 

D i s t o r l i on meter 1 k H z • • • • • • • • • • • 

c o n t i n u o u s l y t u n a b l e • • • • - - - - • • • 

S / N meter • • • • • • • • • • • 
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Character is t ics • = f i t ted as s t a n d a r d 

O = w i t h o p t i o n o r a c c e s s o r y 

C M S C M T CMTA 

Mode l 5 0 5 2 5 4 5 7 5 4 5 5 8 4 9 0 5 4 8 4 9 4 

M e a s u r i n g facilities (continued) 

A F f r e q u e n c y coun te r • • • • • • • • • • • 

D C vo l tme te r O o o o o o o • • • • 

D C a m m e t e r o o o o o o o • • • • 

V S W R inser t ion uni t w i t h d e t a c h e d p r o b e o o o o o o o o o O o 

A n a l y z e r / o s c i l l o s c o p e unit 

O s c i l l o s c o p e • • • • • • • • • • 

S t o r a g e o s c i l l o s c o p e _ _ • • • 

RF s p e c t r u m m o n i t o r • • • • • • • 

Full s p a n - - • o - - - - _ 
RF t r a c k i n g o o • o 
AF spec t rum a n a l y z e r _ _ • • • 

SSB spec t rum a n a l y z e r ( d i g i t a l d i s p l a y ) _ 
SSB spec t rum a n a l y z e r ( d i g i t a l a n d sc reen d i s p l a y ) • • • • _ • • • 

T rans ien t r e c o r d e r w i t h d i g i t a l d i s p l a y m e m o r y • • • - - - - • • • 

Signal l ing facilities 

Selec t ive-ca l l c o d e r / d e c o d e r , a l l s t a n d a r d s , p r o g r a m m a b l e • • • • • • • • • • • 

D T M F c o d e r • • • • o o o o • • • 

D T M F d e c o d e r o o o o o o o o • • • 

C e l l u l a r - r a d i o s imu la to r fo r C - N e t , R a d i o c o m 2 0 0 0 , 

N M T 4 5 0 , N M T 9 0 0 , A M P S , T A C S , E-AMPS, 

E- /J-TACS, TACS Issue 4 o ' l o o o - - • - o • o 
ERMES c o d e r o o o o o o o o o o o 
C D C S S c o d e r • • • • 

C D C S S d e c o d e r o o o o _ _ 
ATIS c o d e r / d e c o d e r o o o o 
C o d e r / d e c o d e r f o r Z V E I / V D E W d i g i t a l o o o o o o o o 
C o d e r f o r P O C S A G (Ci tyruf ) o o o o o o o 
C o d e r / d e c o d e r fo r M P T 1 3 2 7 / 1 3 4 3 ( t runked r a d i o ) o o o o o o o o 
C o d e r / d e c o d e r fo r F M S - B O S o o o o _ 
N M T b a s e s ta t ion test - o o o - - - - o 
P r o g r a m m a b l e FFSK m o d e m o o o - - - - o - o 

Control facilities 

A u t o r u n c o n t r o l o • • • o o o o o o o 
IEC/ IEEE-bus i n te r face o • • • o o o • • • • 

Re lay m a t r i x o o O o o o o • • • • 

P r o g r a m m a b l e con t ro l l ines o o o o _ _ 
R S - 2 3 2 i n te r face o o o o 
C e n t r o n i c s p r in te r i n te r face o o o o o o o O o o o 

O t h e r 

AF t rans fo rmers 6 0 0 £2 o o o o o o o o o o o 
1 0 - M H z re fe rence inpu t a n d o u t p u t o o o o • • • • • • • 

3 r d RF i n p u t / o u t p u t o o o o • • • • • • • 

1 3 - d B m RF o u t p u t o o o o • • • • • • • 

C o n n e c t o r fo r e x t e r n a l AF f i l ter o o o o _ -

Ba t te ry o p e r a t i o n o • • • • • • • - - -

1 

I W i t h o u t C - N e t 
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E M C o p e n - a r e a lest site w i t h E M I Test Rece iver ESHS 1 0 a n d Tr ip le-Loop A n t e n n a H M 0 2 0 ( c a t a l o g 9 3 / 9 4 , p a g e s 6 4 a n d 9 6 ) 
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Contents of Chapter 2 

Designation Frequency range Field of application, special features Type Page 

M i c r o w a v e Antenna 
System 

1 to 4 0 G H z Signal detect ion and moni to r ing ; mobi le a n d semi-
mobi le app l ica t ions ; remote-control capab i l i t y 

A C 3 0 8 4 0 

Shie lded and 
Ca l ib ra ted Magne t i c 
Field Pickup Co i l 

5 Hz to 10 M H z Measurement of magnet ic f ieldstrengths to MIL-
STD-461 / 4 6 2 , DEF STAN 5 9 - 4 1 , G A M EG 13 
a n d V G 9 5 5 3 Part 13 standards 

HZ-10 4 2 

Act ive Antenna 
System 

1 0 0 Hz to 1 G H z Detection of low-level emissions A M 5 2 4 4 3 

Act ive Rod Antenna 1 0 0 Hz to 3 0 M H z Fieldstrength measurements in shielded rooms H E 5 2 5 4 4 

Act ive Dipole 
Antenna 

3 0 M H z to 2 0 0 M H z Same as H E 5 2 5 , but dif ferent f requency range H E 5 2 6 4 5 

Act ive Dipole 
Antenna 

0 .2 to 1 G H z Same as H E 5 2 5 , but dif ferent f requency range H E 5 2 7 4 5 

Act ive H-Field Meas­
urement Antenna 

1 0 0 Hz to 3 0 M H z Def ined a n d reproduc ib le conversion of alternat­
ing magnet ic f ields into measured quanti t ies 

H M 5 2 5 4 6 

Junction Unit Interface between Act ive Rod Antenna H E 5 2 5 or 
Act ive H-Field Measurement Antenna H M 5 2 5 and 
Contro l U n i t G S 5 2 5 

G X 5 2 5 4 8 

Junction Unit Same as G X 5 2 5 , but for H E 5 2 6 G X 5 2 6 4 8 

Junction Unit Same as G X 5 2 5 , but for H E 5 2 7 G X 5 2 7 4 8 

Basic Unit Cab ine t a n d power supply for Junction Units 
G X 5 2 5 , G X 5 2 6 a n d G X 5 2 7 

K K 5 2 4 4 8 

Contro l Unit Control of antenna, RF matr ix, opt ica l cab le 
interface 

G S 5 2 5 4 9 

Act ive Receiving 
Dipo le 

2 0 0 to 1 0 0 0 M H z Fieldstrength measurements; large bandw id th and 
high sensitivity despite small size 

H E 2 0 2 5 0 

Act ive Receiving 
D ipo le 

2 0 to 5 0 0 M H z Same as H E 2 0 2 , but dif ferent f requency range H E 3 0 2 5 0 

Abso rb ing C l a m p 3 0 0 to 2 5 0 0 M H z RFI power a n d shield ing effectiveness measure­
ments on lines 

MDS-22 5 1 

A b s o r b i n g C l a m p 
S l ideway 

Automat ic gu idance of Abso rb ing C l a m p MDS-22 
a long line to be measured 

H C A 5 2 

Tracking Genera tor 1 0 0 Hz to 2 6 . 5 G H z Op t i on for EMI Test Receiver ESMI; see Spectrum & 
Ne twork Ana lyze r 

ESMI-B1 
FSMS26 6 6 

2 
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Microwave Antenna System AC 308 

Steerable antenna system detects and monitors 

signals from 1 to 4 0 G H z 

S t e e r a b l e M i c r o w a v e 
A n t e n n a Sys tem A C 3 0 8 
w i t h S p e c t r u m A n a l y z e r 
F S M ( c a t a l o g 9 3 / 9 4 , 
p a g e 1 7 8 ] 

Uses 

Antenna System A C 3 0 8 , wh i ch is 

suitable for mobi le a n d semi-mobi le 

app l ica t ions , is intended for use by 

postal a n d other authorit ies to detect 

a n d moni tor signals in the frequency 

range 1 to 4 0 G H z . The antenna can 

be remote-controlled in the azimuth 

(360°) and the elevation (+15°). A 

control unit a l lows manual or ientat ion 

of the antenna and its incorporat ion in­

to a computer-control led system. For 

geostat ionary satellite reception the el­

evation range can be extended to 55° 

(40° ± 1 5 ° ) by manual ly adjust ing the 

antenna. 

The var ious models integrat ing external 

mixers, downconver ters or ampl i f iers 

prov ide an appl icat ion-speci f ic opt i ­

mum link to the receiv ing system or 

analyzer . 

Main features 

• Fast assembly a n d disassembly due 

to the small number of components 

used 

• Lightweight a n d sturdy design 

• Low p o w e r consumpt ion 

Characteristics 

A C 3 0 8 consists of three paral le l anten­

nas cover ing the f requency ranges 1 to 

1 8, 1 8 to 2 6 . 5 a n d 2 6 . 5 to 4 0 G H z . 

The main component of the system is 

the 1 to 1 8 -GHz antenna compr is ing a 

0.9-m reflector a n d an active b road ­

band feed opera ted at the focus. The 

user may choose from three feeds wi th 

dif ferent po lar iza t ions. They are all 

equ ipped w i th an in tegra l , low-noise 

b r o a d b a n d ampl i f ier wh ich is protect­

ed by a b r o a d b a n d limiter against 

d a m a g e that may be caused by strong 

radar pulses for instance. 

Available feeds 

• VE 0 2 5 S8 for l inear po la r i za t ion ; 

hor i zon ta l / ve r t i ca l or 4 5 ° po la r iza­

t ion can be selected manual ly 

• VE 0 2 4 S8 for l inear po la r i za t i on ; 

hor i zon ta l / ve r t i ca l po la r i za t ion 

can be selected by remote control 

• VE 0 2 4 S9 for hor izon ta l , ver t ica l , 

r igh thand circular or lef thand circu­

lar po lar iza t ion - all selectable by 

remote control 

The two 0 .25-m antennas for the K 

b a n d (1 8 to 2 6 . 5 GHz) a n d Ka band 

(26 .5 to 4 0 GHz) are also equ ipped 

wi th low-noise preampl i f iers a n d can 

be connected to the 0.9-m reflector wi th 

quick-release fasteners. The po lar iza­

t ion (hor izonta l , vert ical or 4 5 ° ) is man­

ual ly selectable. 

Model 0 2 : designed for use with a 

spectrum analyzer 

R o h d e & S c h w a r z Spectrum Ana lyze r 

FSM (catalog 9 3 / 9 4 , p a g e 178) w i th 

its excellent receive characterist ics is an 

ideal instrument for this purpose. 

The FSM normal ly operates wi thout 

mixers in the f requency range up to 

2 6 . 5 G H z , but for frequencies from 

1 8 G H z it can be suppl ied wi th exter­

nal mixers for integrat ion into the anten-
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na. Customer's o w n mixers may, of 

course, also be used. 

Model 0 3 : 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 f requency range up to 

4 0 G H z . The G iga tune Receiver Set 

E A 0 1 0 / E S M 1 0 0 3 (data sheet 

PD 7 5 6 . 7 1 9 4 ) is a versati le micro­

w a v e receiver cover ing the range 1 to 

1 8 G H z and featur ing high f requency 

accuracy and very low phase noise. 

Model 04 : to be operated with any 

microwave equipment 

The boosted signals of the K- and Ka-

b a n d antennas are ava i lab le at the 

antenna connector panel (interfaces: 

rectangular wavegu ides W R 4 2 a n d 

W R 28) for low-loss transmission. This 

universal model a l lows the connect ion 

of an analyzer (with external mixers) 

or a receiver (with downconverters) . 

Design 

The A C 3 0 8 is equ ipped wi th a 

wel l -proven cable twist wh i ch accom­

modates all cables a n d f lexible 

wavegu ides a n d provides a range of 

rotat ion (stopped by limit switches) of 

approx imate ly 3 6 5 ° . 

W i t h the A C 3 0 8 , the amount of wo rk 

requi red for setting up and taking d o w n 

a mobi le system has been min im ized . 

The easy handl ing is best demonstrated 

by the example of disassembly: 

- The connectors on the 0 .25-m an­

tennas are undone, the antennas 

are removed from the 0.9-m reflec­

tor by open ing the quick-release 

fasteners and stowed away . 

The feed a n d the cables of the 

0.9-m antenna are fo lded into the 

d ish, secured a n d the dish is fo lded 

upwards . 

The cab le twist a n d the connector 

panel are p laced a round the anten­

na. The quick-release fasteners of 

the posi t ioning system are re­

leased, the antenna is removed 

a n d s towed away . 

Specifications 

RF b l o c k d i a g r a m o f the th ree A C 3 0 8 m o d e l s 

The power supply for the ampl i f iers as 

wel l as the po la r i za t ion selector is pro­

v ided by Contro l Unit G B 0 1 6 A 2 

(without computer interface) or Relay 

Ma t r i x PSN (with IEC/IEEE-bus inter­

face) a n d a separate power supply. The 

cables between the connector panel of 

the antenna and the remote-control a n d 

receiv ing equ ipment are tai lor-made to 

customer's requirements. 

A n t e n n a 1 A n t e n n a 2 A n t e n n a 3 
Reflector 9 0 0 m m d i a . 2 5 0 m m d i a . 2 5 0 m m d i a . 

F r e q u e n c y r a n g e 1 to 1 8 G H z 1 8 l o 2 6 . 5 G H z 2 6 . 5 to 4 0 G H z 

G a i n 15 to 3 9 d B i 2 9 to 3 3 d B i 3 3 to 3 6 d B i 

H a l f - p o w e r w i d t h 2 0 to 1 .5 ° 4 . 5 to 3 ° 3 to 2 ° 

Ampli f ier 

(at + 2 5 °C) 

N o i s e f i g u r e < 5 d B < 5 . 5 d B < 7 d B 

G a i n 2 8 to 3 2 d B 2 5 to 3 1 d B 2 7 to 3 3 d B 

Posit ioning system 

A n g l e o f r o t a t i o n a z i m u t h 3 6 0 ° ; e l e v a t i o n + 1 5 ° ; e x t e n s i o n to 4 0 ° ± 1 5 ° b y m a n u a l a d j u s t m e n t 

S p e e d o f r o t a t i o n a z i m u t h 5 ° / s ; e l e v a t i o n 0 . 5 ° A 

Pos i t i on ing a c c u r a c y < 0 . 1 ° 

Control unit 

A n g l e d i s p l a y d i g i t a l 

C o n t r o l m o d e s m a n u a l c o n t r o l ; r o t a t i o n a t cons tan t s p e e d ; a u t o t r a c k i n g 

C o n t r o l l e r i n t e r f ace IEEE 4 8 8 
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Shielded and Calibrated Mag­
netic Field Pickup Coil HZ-10 

5 Hz to 10 M H z 

Measurement of magnetic field-

strengths to military standards 

H Z - 1 0 w i t h (r ight) a n d w i t h o u t (left) s p a c i n g p l a t e 

Uses 

The shie lded a n d ind iv idual ly cal ibrat­

ed Magne t i c Field Pickup Co i l HZ-10 

a l lows magnet ic f ieldstrengths in the 

f requency range from 2 0 Hz to 

2 0 0 kHz to be measured in line wi th 

M I L - S T D - 4 6 1 / 4 6 2 , DEF STAN 5 9 - 4 1 , 

G A M EG 1 3 and V G standards 9 5 3 7 7 

Part 13. These standards g ive limits for 

the magnet ic flux density in the frequen­

cy range from 3 0 Hz to 5 0 kHz or 

2 0 0 kHz and prescr ibe an electrostati­

ca l ly shielded coi l w i th a def ined 

number of turns for measur ing the mag­

netic flux density. The coi l comes w i th a 

ca l ib ra t ion cert i f icate for the range 

from 5 Hz to 1 0 M H z . 

Characteristics 

Main features 

• Frequency range 5 Hz to 10 M H z 

• Built to MIL-STD-461A a n d 4 6 2 D 

• Indiv idual ly ca l ib ra ted 

• Shie lded twin-wire connect ion 

Specifications 

F r e q u e n c y r a n g e 5 H z to 1 0 M H z 
A n t e n n a f a c t o r see d i a g r a m ( c a l i b r a t i o n ce r t i f i ca te 

s u p p l i e d w i t h co i l ) 
C o i l 

D i a m e t e r 1 3 3 m m 
N u m b e r o f turns 3 6 
Type o f w i r e 7 - 4 1 , l i tz w i r e 
Res is tance 1 0 O. 
I n d u c t a n c e 4 1 5 uJH 

C o n n e c t o r T w i n a x f e m a l e 
D i m e n s i o n s ( W x H x D ) ; w e i g h t 1 4 2 m m x 1 7 8 m m x 2 9 m m ; 2 6 0 g 

• Spac ing plate 7 cm (MIL-STD-461, 

DEF STAN 59-41 ) and 5 cm (VG 

standards) 

Design 

The coi l is covered by an a lumin ium 

shield ing for h igh isolation a n d con­

nected v ia a shielded twin-wire line to 

a v o i d measurement errors caused by 

ga lvan ic surface currents induced in 

the sh ie ld ing. 

Acco rd i ng to M I L - S T D - 4 6 1 / 4 6 2 , DEF 

STAN 5 9 - 4 1 a n d G A M EG 13 the mag­

netic flux density has to be measured at 

a distance of 7 cm from the EUT and to 

V G standards at a distance of 5 cm. To 

ensure that these distances are main­

tained when searching for the maximum 

RFI, an asymmetr ical spacing plate is 

prov ided at the base of the HZ-10. The 

HZ-10 is prov ided wi th a V/ ' thread for 

mount ing on a camera t r ipod. 

A n t e n n a fac to rs in d B 
( p T / u V ) m e a s u r e d a n d 
c a l c u l a t e d b y c a l i b r a ­
t i o n : a n t e n n a fac to r k l 
w i t h 5 0 Q, k 2 w i t h 6 0 0 
Q a n d k3 w i t h 1 M f i ; 
k 2 a n d k3 v a l i d u p lo 
1 0 0 k H z ( a b o v e 1 0 0 
k H z a p p r o x i m a t e va lues 
on ly ) 

Ordering information 

Sh ie lded , C a l i b r a t e d Magnet ic 
Field Pickup Coi l H Z - 1 0 0 8 1 6 . 2 5 1 1 . 0 2 

RF c o n n e c t i n g c a b l e 
b a l a n c e d , 1.5 m, T w i n a x 

c o n n e c t o r EZ -15 1 0 5 2 . 2 5 0 0 . 0 2 
b a l a n c e d / u n b a l a n c e d , 0 . 2 m, 
T w i n a x / B N C c o n n e c t o r EZ -19 1 0 5 2 . 2 6 3 0 . 0 2 
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100 Hz to 1 G H z 

Antenna system for detection of 

low-level emissions 

Uses 

The extremley low-poise Act ive Antenna 

System A M 5 2 4 meets the requirements 

made on an antenna in a high-sensitivi­

ty system for measuring compromis ing 

emissions: low-level emissions from EDP 

peripherals like monitors, printers a n d 

data lines can be targeted for eaves­

d ropp ing and so endanger security. 

Measures to counteract eavesdropp ing 

are therefore essential, but measuring 

techniques capab le of handl ing spuri­

ous emissions just above the noise f loor 

are required to implement them. 

Features 

• H igh sensitivity 

• High-precis ion measurements due 

to ind iv idual ca l ibra t ion 

• W i d e level range 

• Compac t design for use in small 

cabins 

• Integrat ion into automat ic test sys­

tems 

Specifications 

F r e q u e n c y r a n g e 1 0 0 H z to 1 0 0 0 M H z w i l h th ree a n ­
tennas 

Sens i t i v i t y (Af = 1 H z ) 0 d B i i V / m (100 H z ) 
- 4 3 d B u V / m (100 kHz ) 
-51 d B | i V / m ( 3 0 M H z ) 
- 5 4 d B u V / m ( 1 0 0 M H z ) 
-37dBn/m ( 1 0 0 0 M H z ) 

A n t e n n a fac to r ( w i t h o u t 
a t t e n u a t o r / e x t r a a m p l i f i e r ) a p p r o x . 0 d B (100 H z to 30 M H z ) 

-12 d B (100 M H z ) 
2 0 dB (1000 M H z ) 

P o w e r s u p p l y 2 4 - V b a t t e r y o r 1 1 0 / 2 2 0 - V A C 
RF c o n n e c t o r s N f e m a l e , 5 0 Q 
Remote con t ro l v i a f i b e r o p t i c c a b l e 
D i m e n s i o n s ; w e i g h t 

A c t i v e Rod A n t e n n a H E 5 2 5 1 5 0 0 m m x 600 m m ; 5 kg 
A c t i v e D i p o l e A n t e n n a H E 5 2 6 1 0 0 0 m m x 3 1 9 m m ; 1.7 k g 
A c t i v e D i p o l e A n t e n n a H E 5 2 7 5 0 0 m m x 2 5 0 m m ; 1.6 k g 
C a b i n e t fo r j unc t i on units 
( W x H x D ) 2 3 5 m m x 1 5 0 m m x 4 0 0 m m 
Trans i t c a s e 6 6 0 m m x 5 4 5 m m x 2 4 5 m m 

Ordering information 

Act ive A n t e n n a System A M 5 2 4 4 0 1 5 . 7 0 0 1 . 0 2 
c o n s i s t i n g o f 

A c t i v e Rod A n t e n n a H E 5 2 5 4 0 1 5 . 7 1 0 1 . 0 2 
A c t i v e D i p o l e A n t e n n a H E 5 2 6 4 0 1 5 . 7 5 0 1 . 0 2 
A c t i v e D i p o l e A n t e n n a H E 5 2 7 4 0 1 5 . 8 0 0 8 . 0 2 
J u n c t i o n Un i t fo r H E 5 2 5 G X 5 2 5 4 0 1 5 . 9 2 5 6 . 0 2 
J u n c t i o n Un i t fo r H E 5 2 6 G X 5 2 6 4 0 1 5 . 9 5 0 4 . 0 2 

F ie lds t reng th sens i t iv i ty o f A c t i v e A n t e n n a Sys tem A M 5 2 4 c o m p a r e d to 
v a l u e s a t t a i n e d w i t h c o n v e n t i o n a l a n t e n n a s 

Junc t i on Un i t fo r H E 5 2 7 G X 5 2 7 4 0 1 5 . 9 7 5 6 . 0 2 
Basic Un i t w i t h p o w e r s u p p l y K K 5 2 4 4 0 1 5 . 9 0 0 4 . 0 2 
Trans i t c a s e Z R 5 2 4 K 4 0 1 5 . 8 5 0 8 . 0 2 
S u p p o r t for H E 5 2 6 a n d H E 5 2 7 A M 5 2 4 - Z 1 4 0 3 6 . 0 5 0 2 . 0 2 

Active Antenna System AM 524 
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Active Rod Antenna HE 525 

100 Hz to 3 0 M H z 

Antenna from the Active Anten­

na System A M 5 2 4 , page 4 3 

Uses, characteristics 

The Act ive Rod Antenna H E 5 2 5 is an 

electr ical ly short monopo le . The top 

load ing increases the electr ical length 

of the r o d , thus mak ing the antenna 

more sensitive. The signal vo l tage is 

coup led out v ia an extremely high-im­

pedance and low-noise ampl i f ier a n d 

taken to the receiver or spectrum ana­

lyzer. 

In contrast to act ive antennas for re­

ceive tasks in genera l - whe re the ex­

pected external noise is an essential 

factor for d imens ion ing the antenna -

the basic cr i ter ia for op t im iz ing anten­

nas for use in shie lded rooms are their 

max imum permissible size a n d large-

signal characterist ics. 

Wh i l s t ach iev ing max imum sensitivity, 

care has been taken to ensure g o o d 

large-signal characterist ics. For opt i ­

mum signal match ing , the H E 5 2 5 

therefore features a swi tchable attenu­

ator (approx. 2 0 dB) at the input of the 

active antenna sect ion. 

In add i t i on a swi tchable h ighpass fil­

ter is p rov ided for effective suppres­

sion of the harmonics of the strong 

50 -Hz signals. Filter, at tenuator a n d 

ampl i f ier are control led from the Junc­

tion Unit G X 5 2 5 (page 4 8 ) wh ich is 

also used as a power supply for the 

antenna. 

Specifications 
F r e q u e n c y r a n g e 1 0 0 H z to 3 0 M H z 
Type o f a n t e n n a m o n o p o l e 
A n t e n n a fac to r see Tab le 
L inear i t y 1 -dB compress ion po in t at 

E > 0 . 5 V / m 
(w i thou t a t t enua to r ) 
E > 5 V / m 
(wi th a t t enua to r ) 

M a x i m u m sens i t iv i ty ( A f = l H z ) 
1 0 0 H z O d B j i V / m 
1 k H z - 1 8 d B u . V / m 
1 0 k H z - 3 5 d B u V / m 
1 0 0 k H z - 4 3 d B u . V / m 
1 M H z - 4 8 d B u V / m 

1 0 M H z - 4 9 d B u . V / m 
3 0 M H z - 5 1 d B u V / m 

P o w e r s u p p l y 18 V ± l V D C 
C u r r e n t d r a i n 

w i t h o u t a t ten­
ua to r a n d f i l ter t yp . 0 . 1 A 
w i t h a t t e n u a t o r t y p . 0 . 1 3 A 
w i t h a t t e n u a t o r 
a n d f i l ter t y p . 0 . 1 6 A 

C o n n e c t o r s 
RF c o n n e c t o r N f e m a l e , 5 0 Q 
P o w e r supp ly , a t ten­
ua to r , f i l ler c o n t r o l v i a c o m m o n r o u n d c o n ­

nec to r ( D I N 4 1 5 2 4 ) 
G r o u n d t e r m i n a l 

D i m e n s i o n s 
A n t e n n a l eng th 1.5 m 
D i a m e t e r o f t o p 
l o a d i n g 0 . 3 m 
T r i p o d 0 . 6 m d i a . 

W e i g h t a p p r o x . 5 k g 

Ordering information 
Act ive Rod A n t e n n a HE 5 2 5 

4 0 1 5 . 7 1 0 1 . 0 2 

A n t e n n a factor 

f / H z ko h k A 

1 0 0 0 3 0 2 0 3 0 

5 0 0 - 1 2 1 1 9 2 0 

1 k - 1 7 19 1 9 

2 k - 1 2 19 19 

1 0 k - 1 - 1 19 1 9 

1 0 0 k - 1 - 1 19 1 9 

1 M - 1 - 1 1 9 19 

1 0 M - 2 - 2 1 9 19 

2 0 M - 3 - 3 2 0 2 0 

2 5 M 4 - 4 2 1 2 1 

3 0 M - 5 - 5 15 1 5 

ko = a n t e n n a f a c t o r w i t h o u t f i l ter a n d a t t e n u a t o r ( in dB) 
kp = a n t e n n a fac to r w i t h f i l ter 
k ^ = a n t e n n a f a c t o r w i t h a t t e n u a t o r 
k^F = a n t e n n a f a c t o r w i t h a t t e n u a t o r a n d f i l ter 
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Active Dipole Antennas 
HE526,HE527 

HE526 : 30 to 2 0 0 M H z 

H E 5 2 7 : 2 0 0 to 1000 M H z 

Antennas from the Active Anten­

na System A M 5 2 4 (page 43) 

Left: H E 5 2 6 ; r i gh t : H E 5 2 7 

Uses, characteristics 

Active Dipole Antenna HE 5 2 6 

At low frequencies where the passive 

antenna operates as an electr ical ly 

short d ipo le , an ampl i f ier w i th high-im­

pedance is requ i red ; in the medium 

a n d high frequency range the d ipo le 

characterist ic provides for adequa te 

noise matching of the act ive section. 

W i t h the use of state-of-the-art G a A s 

FETs, this f requency-dependent behav­

iour can be opt imal ly ut i l ized to 

achieve a high sensitivity. A n y over­

dr ive can quickly be detected a n d re­

duced w i th the a i d of the built- in, switch-

ab le attenuator. Since the total length of 

the antenna is 1 m only, it can also be 

used for measurements in both direc­

tions of po la r iza t ion even whe re space 

is at a premium. 

Active Dipole Antenna HE 5 2 7 

W i t h its V-shaped d ipo le a n d the ex­

tremely low-noise act ive antenna sec­

t ion, this antenna provides for opt imum 

sensitivity wh i le featur ing min imum 

size. The V-shaped passive antenna 

section wi th a total w id th of 0 .5 m a n d 

a length of only 0 . 2 5 m features a d i ­

rectivity wh ich increases w i th frequen­

cy, so that together w i th the noise-

matched ampl i f ier a high sensitivity is 

ob ta ined . 

Since the effective area of the antenna 

is p ropor t iona l to the square of the 

wave leng th , lower s ignal powers occur 

at h igher f requencies. To ensure suffi­

cient system sensitivity, also w i th receiv­

ers wh ich are not part icular ly of the low-

noise type, the H E 5 2 7 incorporates a 

swi tchable 10-dB ampl i f ier bui l t in 

modern M M I C technology. 

Specifications of HE 526 
F r e q u e n c y r a n g e 3 0 to 2 0 0 M H z (can be o p e r a t e d 

f r o m 2 0 to 3 0 0 M H z ) 
Type o f a n t e n n a d i p o l e 
A n t e n n a fac to r ( typ.) 

f / M H z k (w i t hou t a t t enua to r ) k (w i th a t t enua to r ) 

~20 ~A T3 

3 0 - 5 12 

5 0 - 5 13 

1 0 0 - 1 3 14 

1 5 0 - 1 0 15 

2 0 0 - 1 0 1 2 

L inea r i t y 1-dB c o m p r e s s i o n p o i n t a t 
E > 0 . 2 V / m w i t h o u t a t t enua to r 
E > 2 V / m w i t h a t t e n u a t o r 

M a x i m u m sensi t iv i ty (Af = 1 H z ) 
3 0 M H z - 4 9 d B u V / m 
1 0 0 M H z - 5 4 d B i i V / m 
2 0 0 M H z - 4 8 d B u . V / m 

P o w e r s u p p l y (v ia RF c a b l e ) 18 V, 0 . 0 9 A (a t tenua to r of f ) 
1 6 V, 0 . 1 4 A (a t tenua to r on ) 

RF c o n n e c t o r N f e m a l e , 5 0 Q_ 
G r o u n d v i a ou te r c o n d u c t o r o f RF c a b l e 
D i m e n s i o n s 

D i p o l e leng th 1 m 
D i p o l e d i a m e t e r 0 . 3 m 

W e i g h t a p p r o x . 1.7 k g 

Ordering information 
Act ive Dipole A n t e n n a H E 5 2 6 4 0 1 5 . 7 5 0 1 . 0 2 

Specifications of HE 527 
F r e q u e n c y r a n g e 2 0 0 to 1 0 0 0 M H z (can b e o p e r a t e d 

f r o m 1 0 0 to 1 0 0 0 M H z ) 
Type o f a n t e n n a V-shaped d i p o l e 
A n t e n n a fac to r ( typ.) 

f / M H z k (w i t hou t a t t enua to r ) k (w i th a t t enua to r ) 

" 2 0 0 ^ 5 - 1 4 

3 0 0 4 - 8 

5 0 0 1 0 - 1 

7 5 0 1 2 2 

1 0 0 0 1 9 9 

L inear i t y 1-dB c o m p r e s s i o n p o i n t a t 
E > 0 . 2 V / m 

M a x i m u m sens i t i v i ty (Af = 1 H z ) 
2 0 0 M H z - 4 8 d B u . V / m 
3 0 0 M H z - 4 5 d B u V / m 
4 0 0 M H z - 4 2 . 5 d B u . V / m 
5 0 0 M H z - 4 2 d B u V / m 
1 0 0 0 M H z - 3 7 d B u . V / m 

P o w e r s u p p l y (v ia RF c a b l e ) 1 8 V, 0 . 0 6 A ( a m p l i f i e r of f ) 
1 6 V, 0 . 1 3 A ( a m p l i f i e r on ) 

RF c o n n e c t o r N f e m a l e , 5 0 Q 
G r o u n d v i a ou te r c o n d u c t o r o f RF c a b l e 
D i m e n s i o n s (H x W ) a p p r o x . 5 0 0 m m x 2 5 0 m m 
W e i g h t a p p r o x . 1 .6 k g 

Ordering information 
Act ive Dipole A n t e n n a H E 5 2 7 4 0 1 5 . 8 0 0 8 . 0 2 
S u p p o r t for H E 5 2 6 a n d H E 5 2 7 A M 5 2 4 Z 1 4 0 3 6 . 0 5 0 6 . 0 2 
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Active H-Field Measurement Antenna 
HM525 

100 Hz to 3 0 M H z 

See also Junction Unit G X 5 2 5 , page 4 8 and 

Control Unit G S 5 2 5 , page 4 9 

Uses 

The Act ive H-Field Measurement Anten­

na H M 5 2 5 is des igned for the def ined 

a n d reproduc ib le conversion of an al ­

ternat ing magnet ic f ield of ampl i tude H 

to a vo l tage V into 5 0 Q . The loop of the 

antenna can readi ly be ti lted in the 

three o r thogona l direct ions to enab le 

detect ion of al l magnet ic f ield compo­

nents. 

The antenna factor 

k H = 2 0 l o g ^ m 

determined for each antenna relates 

the vo l tage level v (dB|iV) ind icated on 

the test receiver wi th the level h (dBu.A) 

of the magnet ic f ieldstrength H aver­

a g e d over the antenna a rea : 

H (dBu.A/m) = v (dB|xV) + k H (dB) 

Characteristics 

In add i t ion to the extremely w i d e band­

w id th , the antenna features extremely 

high sensitivity, w i d e dynamic range 

and compac t des ign . 

Operating modes 

• B roadband opera t ion from 1 0 0 Hz 

to 3 0 M H z for overv iew measure­

ments 

Subrange opera t ion for op t imum 

sensitivity: five subranges are 

ava i lab le 

Test mode: the antenna can be 

checked for proper funct ioning at 

any time using a test generator wi th 

def ined output level. 

Bas ic c i r cu i t d i a ­
g r a m o f A c t i v e H-
F ie ld M e a s u r e m e n t 
A n t e n n a H M 5 2 5 : 
V o l t a g e i n d u c e d in 
the l o o p is c o u p l e d 
out a n d m a t c h e d to 
the c a b l e i m p e d a n c e 
o f 5 0 D in the a m p l i ­
f ie r uni t 
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Operation 

The range can be selected direct ly on 

the antenna, by remote control from the 

Contro l Unit G S 5 2 5 or v ia the I E C / 

IEEE bus. The Junction Unit G X 5 2 5 

serves as an interface for the opt ica l ca­

bles between antenna and control unit. 

Description 

To ensure ba lanced operat ion of the 

loop antenna and so avo id coupl ing in 

of electric f ield components, the 

H M 5 2 5 is des igned as an EMI loop: 

the signals are coup led out at the RF 

symmetry point of the loop where the 

ampl i f ier is located. The cables are 

routed a long one side of the loop to the 

" c o l d " symmetry point where they can 

be connected wi thout af fect ing the sym­

metry. 

F ig . 1 : A n t e n n a fac to r k|-j in r a n g e s 1 to 5 F ig . 2 : A n t e n n a fac to r k|-| in r a n g e 1 ( b r o a d b a n d o p e r a t i o 

F ig . 3 : F ie lds t reng th sens i t iv i ty in r a n g e s 1 to 5 F ig . 4 : F ie lds t reng th sensi t iv i ty in b r o a d b a n d o p e r a t i o n ( r a n g e 1) 

Specifications 

F r e q u e n c y r a n g e 1 0 0 H z to 3 0 M H z 
Type o f a n t e n n a l o o p 
A n t e n n a fac to r 
kn(dB) = H(dBuA/m) - v s e n s (dBuV) see Figs. ] a n d 2 
F ie lds t reng th sens i t iv i ty see Figs. 3 a n d 4 
L inear i t y 1-dB c o m p r e s s i o n p o i n t 

R a n g e 1 ( 1 0 0 H z to 3 0 M H z ) t y p . 8 8 d B / u A / m 
R a n g e 2 ( 6 0 0 k H z to 1 M H z ) t y p . 8 0 d B / n A / m 
R a n g e 3 ( 1 . 2 to 2 . 6 M H z ) t y p . 8 0 d B / u A / m 
R a n g e 4 ( 2 . 6 to 8 M H z ) t yp . 7 6 d B / u A / m 
R a n g e 5 (8 to 3 0 M H z ) t yp . 7 9 d B / i i A / m 

RF c o n n e c t o r s N f e m a l e , 5 0 Q 
P o w e r s u p p l y 18 + 0 . 5 V D C , m a x . 0 . 7 A , 

v ia Junc t i on Un i t G X 5 2 5 

A n t e n n a con t ro l v i a 6 -co re c o n t r o l l ine f r o m Junc t i on 
Un i t G X 5 2 5 , v i a 3 o p t i c a l c a b l e s be­
t w e e n G X 5 2 5 a n d C o n t r o l Uni t 
G S 5 2 5 

D i m e n s i o n s l o o p 
6 4 0 m m x 6 4 0 m m x 4 0 0 mm 

W e i g h t a p p r o x . 1 0 kg 

Ordering information 

Active H-Field M e a s u r e m e n t A n t e n n a H M 5 2 5 4 0 3 1 . 0 5 0 8 . 0 2 

Extra 
S u p p o r t fo r H M 5 2 5 H M 5 2 5 Z 1 4 0 3 6 . 1 4 0 2 . 0 2 
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Junction Units GX525, GX526, 
GX527 and Basic Unit KK524 

Supply and control of antennas 

of the Active Antenna System 

A M 5 2 4 , page 43 

Uses, characteristics 

The Junction Units G X 5 2 5 , G X 5 2 6 

and G X 5 2 7 form the powe r supply 

a n d control unit for the Act ive Anten­

nas H E 5 2 . . in the shielded chamber. 

The Junction Unit G X 5 2 5 can also be 

used for the Act ive H-Field Measure­

ment Antenna H M 5 2 5 (page 4 6 ) . 

The Basic Unit K K 5 2 4 consists of a 

bench cab ine t des igned to accommo­

date the Junction Units G X 5 2 . . and al­

so contains the powe r supply unit. The 

antennas can be remote-control led v ia 

the front-panel controls on the junct ion 

units or v ia opt ica l cables from the 

Contro l Unit G S 5 2 5 (page 4 9 ) . Test 

runs can thus fully be au tomated . 

The antenna system can either be sup­

pl ied from the built-in power supply unit 

or f rom external batteries. The use of 

the latter is of vital impor tance in v iew 

of AC-supply-related spurious. To en­

sure minimum inherent spurious, tech­

niques like mul t ip lexing or switch-mode 

powe r supply have been prec luded. 

The battery cha rg ing state as wel l as all 

impor tant status are ind icated on the 

front panels. 

Specifications of GX52.. 
Inpu t v o l t a g e 2 1 to 2 8 D C 
C u r r e n t d r a i n ( w i t h o u t a n t e n n a ) t y p . 0 . 0 6 A ( input : 2 4 V) 
Ba t te ry c o n n e c t o r s r o u n d c o n n e c t o r s ( D I N 4 1 5 2 4 ) 
D C f e e d units 

Inser t ion loss < 1 d B 
RF c o n n e c t o r s N f e m a l e 

O p t i c a l c a b l e inpu ts 
O p t i c a l c a b l e s 1 0 0 / 1 4 0 m m , 

5 0 / 1 2 5 m m , 
6 2 . 5 / 1 2 5 m m , 
8 5 / 1 2 5 m m a n d 
2 0 0 m m (PCS) 

Rece ive w a v e l e n g t h IP = 8 2 0 n m 
M a x . i n p u t leve l in O F F m o d e - 4 0 d B m 
Inpu t leve l r a n g e in O N m o d e - 2 4 to - 1 2 d B m 

C o n n e c t o r s S M A f e m a l e 
D i m e n s i o n s ( W x H x D) 5 0 m m x 1 2 7 m m x 1 8 5 m m 
W e i g h t 0 . 5 kg 

Ordering information 
Junction Unit 
fo r H E 5 2 5 a n d H M 5 2 5 G X 5 2 5 4 0 1 5 . 9 2 5 6 . 0 2 
f o r H E 5 2 6 G X 5 2 6 4 0 1 5 . 9 5 0 4 . 0 2 
f o r H E 5 2 7 G X 5 2 7 4 0 1 5 . 9 7 5 6 . 0 2 

Specifications of KK524 

P o w e r s u p p l y b a t t e r y 
C o n n e c t o r r o u n d c o n n e c t o r ( D I N 4 1 5 2 4 ) 
S u p p l y v o l t a g e 2 2 to 2 8 V D C 
C u r r e n t d r a i n ( con t i nuous 
o p e r a t i o n ) a p p r o x . 0 . 6 A ( 2 4 V) fo r o p e r a t i o n o f 

c o m p l e t e A n t e n n a Sys tem A M 5 2 4 
A C s u p p l y v o l t a g e 1 0 0 / 1 2 0 / 2 2 0 / 2 4 0 V, 5 0 H z , m a x . 

5 8 V A 
O u t p u t v o l t a g e 

A C s u p p l y o p e r a t i o n 2 2 V 
Ba t t e r y o p e r a t i o n i npu t v o l t a g e - 1 V 

D i m e n s i o n s ( W x H x D) 2 3 5 m m x 1 5 0 m m x 4 0 0 m m 
W e i g h t 4 k g 

Ordering information 
Basic Unit 

for Junction Units G X 5 2 . . K K 5 2 4 4 0 1 5 . 9 0 0 4 . 0 2 

Ext ra 
Transi t c a s e fo r a n t e n n a s , 
(unc t ion units a n d b a s i c un i t Z R 5 2 4 K 4 0 1 5 . 8 5 0 8 . 0 2 
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Control Unit GS525 

Remote control of Active Anten­

na System A M 5 2 4 (page 43) 

and H-Field Measurement An­

tenna H M 5 2 5 (page 46) 

Uses, characteristics 

The Contro l Unit G S 5 2 5 is used for re­

mote control of the Act ive Antenna Sys­

tem A M 5 2 4 (page 43 ) a n d the H-Field 

Measurement Antenna H M 5 2 5 (page 

46 ) wi th Junction Unit G X 5 2 5 (page 

4 8 ) . 

Front-panel controls as wel l as an I E C / 

IEEE-bus interface permit both manual 

a n d automat ic f ieldstrength measure­

ments in processor-control led systems. 

A coax ia l selector switch connects 

one of a maximum of four RF inputs 

(antennas) to an output (receiver, ana­

lyzer, etc). V ia five opt ica l transmitters 

a n d the Junction Units G X 5 2 . . the at­

tenuators, filters a n d ampl i f iers of the 

Act ive Antennas H E 5 2 . . can be re­

mote-control led a n d the f requency 

ranges of the H-Field Measurement 

Antenna H M 5 2 5 be selected. 

The coax ia l selector switch is made 

up of three coax ia l relays wh ich show 

g o o d RF characterist ics up to 1 G H z . 

The opt ica l transmitters are matched 

to the Junction Units G X 5 2 . . wh i ch 

prov ide for control a n d power supply 

of the act ive antennas in the shielded 

chamber. 

T h e G S 5 2 5 is easy to p rog ram. LEDs in­

d icate the current swi tching status of the 

system components control led a n d per­

mit in automat ic mode moni tor ing of the 

p rog ram run. There are no coded com­

mands to be used in local cont ro l ; the 

antennas are simply contro l led v ia 

front-panel keys. The comb ine mode , in 

wh ich the unit responds both to pro­

g ram commands and to manual con­

trol , faci l i tates the generat ion and test­

ing of p rograms. 

Specifications Ordering information 
RF selector switch Control Unit G S 5 2 5 4 0 3 5 . 5 0 0 4 . 0 2 
C o n n e c t o r s N f e m a l e , 5 0 Q, o n r e a r p a n e l 
F r e q u e n c y r a n g e 0 t o l G H z Extras 
Inser t ion loss < 0 . 8 d B u p to 1 G H z ( typ . 0 . 3 dB) IEC/ IEEE-bus C a b l e 
C ross ta l k a t t e n u a t i o n > 8 0 d B u p to 1 G H z 0 . 5 m PCK 0 2 9 2 . 2 0 1 3 . 0 5 
Life > l x l 0 6 s w i t c h i n g o p e r a t i o n s 1 m PCK 0 2 9 2 . 2 0 1 3 . 1 0 
S w i t c h i n g t ime < 2 5 ms 2 m PCK 0 2 9 2 . 2 0 1 3 . 2 0 

4 m PCK 0 2 9 2 . 2 0 1 3 . 4 0 
O p t i c a l transmitter H F B R - 1 4 0 2 O p t i c a l c a b l e w i t h S M A c o n n e c t o r ; O p t i c a l transmitter 

Set o f 5 c a b l e s G S 5 2 5 K 1 4 0 3 5 . 5 6 0 4 . 0 2 
G e n e r a l d a t a 
P r o g r a m m i n g IEC/ IEEE bus ( 2 4 - c o n t a c t A m p h e n o l 

c o n n e c t o r ) 
P o w e r s u p p l y 1 0 0 / 1 2 0 / 2 2 0 / 2 4 0 V + 1 0 % , P o w e r s u p p l y 

4 7 to 6 3 H z 
D i m e n s i o n s ( W x H x D) 4 2 6 . 7 m m x 1 3 2 . 1 m m x 3 5 0 m m 
W e i g h t 6 . 9 k g 
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Active Receiving Dipoles HE202, HE302 

Uses, characteristics Photo left: HE 3 0 2 ; r i gh t : HE 2 0 2 

Main features 

• Extremely small size 

• H igh sensitivity 

• W i d e f requency range 

• H igh immunity to nonl inear distor­

t ion, comparab le to passive anten­

nas in conjunct ion wi th h igh-grade 

preampl i f ier 

• H igh immunity to nearby l ightning 

strikes 

• Shock- and vibration-resistant 

Despite their extremely large band­

w id th , the Act ive Antennas HE 2 0 2 a n d 

HE 3 0 2 from Rohde & Schwarz feature 

a f ieldstrength sensitivity that is in the 

entire f requency range comparab le to 

that of antennas wi th smaller band­

w id th and cons iderab ly larger d imen­

sions. 

The degree of nonl inear distort ion in 

the test system is important for signal 

f ieldstrength a n d interference f ield-

strength measurements in shie lded 

rooms. W i t h 1-dB compress ion, for ex­

ample , the Act ive Receiving Dipo le 

HE 3 0 2 is in the l inear range for f ield-

strengths up to 5 V / m at 2 0 M H z and 

up to 8 V / m at 5 0 0 M H z . A t frequen­

cies be low 2 0 M H z the max imum field-

strength increases by 4 0 dB per dec­

ade thanks to the reactive components 

in the input circuit. 

Specifications HE202 HE 302 
F r e q u e n c y r a n g e 2 0 0 to 1 0 0 0 M H z 2 0 l o 5 0 0 M H z 
P o l a r i z a t i o n l i n e a r l i nea r 
C o n n e c t o r N f e m a l e , 5 0 fi N f e m a l e , 5 0 Q 
V S W R < 2 . 5 < 2 . 5 
E lec t ron ic g a i n 5 l o 9 d B - 1 1 to + 8 d B 
Prac t i ca l g a i n 7 lo 11 dB - 9 to + 1 0 d B 
D i rec t i v i t y 2 d B a v e r a g e 2 d B a v e r a g e 
A n t e n n a fac to r 1 0 to 2 2 d B 0 to 1 4 d B 
N o i s e f i g u r e 2 0 0 M H z : 6 d B 2 0 M H z : 2 8 d B N o i s e f i g u r e 

1 0 0 0 M H z : 7 dB 5 0 0 M H z : 9 d B 
F ie lds t reng th sens i t iv i ty 2 0 0 M H z : 2 0 M H z : 
(Af = 1 kHz ) - 1 7 d B u V / m - 1 5 d B u V / m 

1 0 0 0 M H z : 5 0 0 M H z : 
- 2 d B u V / m - 6 d B u V / M 

In tercept p o i n t 
2 n d o r d e r > 5 5 d B m > 6 0 d B m 
3 r d o r d e r > 3 0 d B m > 3 0 d B m 

P o w e r s u p p l y ( f rom 
P o w e r S u p p l y Un i t I N 1 15) v i a RF c a b l e 18 to 3 0 V D C P o w e r S u p p l y Un i t I N 1 15) 

2 0 0 m A 1 7 0 m A 
D i m e n s i o n s (L x H) 5 1 2 m m x 2 3 8 m m 1 m x 2 4 0 m m 
W e i g h t 2 . 1 kg 2 . 5 k g 

A n t e n n a fac to r as a f u n c t i o n o f f r e q u e n c y 

Ordering information 

Active Receiv ing Dipole H E 2 0 2 0 6 3 0 . 0 3 1 0 . O x 
H E 3 0 2 0 6 4 4 . 1 1 1 4 . O x 

x = 2 : fo r m o n i t o r i n g ; x = 3 : c a l i b r a t e d lo A N S I C 6 3 . 5 

Extras 
M a s l A d a p t e r H E 2 0 2 Z 1 0 6 4 9 . 7 5 1 0 . 0 2 
RF c a b l e H E 2 0 2 Z 2 0 6 4 9 . 7 7 8 5 . 0 2 
A n t e n n a A d a p t e r A M 5 2 4 Z 2 4 0 3 6 . 0 6 5 8 . 0 2 

F ie lds t reng th sensi t iv i ty o f A c t i v e Rece i v ing D i p o l e s HE 2 0 2 , HE 3 0 2 c o m ­
p a r e d to that of pass i ve a n t e n n a s w i t h a rece ive r no ise f i gu re o f 1 0 d B 
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Absorbing Clamp MDS-22 

3 0 0 to 2 5 0 0 M H z 

RFI power and shielding effec­

tiveness measurements on lines 

Uses 

The Abso rb ing C l a m p MDS-22 (MDS 

Clamp) can be used in conjunct ion w i th 

EMI Test Receivers to measure RFI pow­

er on lines to p rEN 5 0 0 8 3 - 2 and in con­

junct ion wi th two-port measurement de­

vices to measure the shield ing effective­

ness of lines to D IN 4 7 2 5 0 Part 6 , 

IEC 9 6 - 1 , p rEN 5 0 0 8 3 - 2 a n d D IN V 

VDE 0 8 5 5 Part 10. 

RFI power measurement 

A ferrite absorber inside the M D S 

C l a m p encircles the power cab le a n d 

acts as a resistance to the RFI power . 

The current f low ing into the absorber is 

measured at the absorber input v ia a 

current transducer wi th an EMI test re­

ceiver. Since in this test setup there is no 

match ing between interference source, 

l ine a n d absorber, the M D S C l a m p is 

slid a long the line for max imum current. 

By choosing a suitable absorber a n d 

conversion rat io of the current transduc­

er, the dBu.V readout of an EMI test re­

ceiver is equivalent to a powe r indica­

tion in d B p W . W i thou t ca l ib ra t ion 

curve, the max imum measurement er­

ror is + 4 dB and when the ca l ib ra t ion 

curve suppl ied wi th the M D S C l a m p is 

used it is ±1 dB. 

Measurement of shielding effective­

ness 

The shield ing effectiveness of a cab le is 

def ined as the rat io of the RFI power of 

the surface w a v e of an unshielded ca­

ble to that of the cab le shield as meas­

ured wi th the M D S C l a m p . The shielded 

cab le is terminated w i th its nominal im­

pedance . Interfering effects caused by 

standing waves are reduced by the fer­

rite absorber of the M D S C l a m p . 

Characteristics 

Main features 

• Ca l ib ra ted to CISPR-Publ. 16 

• Bal l -bearing rollers for cont inuous 

use in automat ic measurements 

• C a n be easi ly opened to take up 

the line to be tested 

• M a x i m u m line d iameter 12 mm 

Design 

The M D S C l a m p is accommoda ted in a 

plastic case made up of two h inged 

parts, each part conta in ing a set of fer­

rite r ing 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 

magnet ic loop a round the cab le is com­

pleted. Eccentric catches prov ide the 

necessary contact pressure. 

Specifications 
F r e q u e n c y r a n g e 3 0 0 lo 2 5 0 0 M H z 
Inser t ion loss to CISPR 1 6 Par i 1 1 7 + 4 / - 2 d B 
C o n n e c t o r N f e m a l e , 5 0 il 
Permiss ib le D C cur ren t o r p e a k 
v a l u e o f A C cur ren t 5 0 A 
M a x . p e r m i s s i b l e RF inpu t p o w e r fo r 
suscep t i b i l i t y m e a s u r e m e n t 5 W (core t e m p e r a t u r e must not ex­

c e e d 7 0 ° C ] 
M a x . c a b l e d i a m e t e r 1 2 m m 

Rol lers b a l l b e a r i n g , dus t -p ro tec ted 
D i m e n s i o n s ( W x H x D ) ; w e i g h t 2 3 0 m m x 7 0 m m x 7 0 m m ; 1 . 2 5 k g 

Ordering information 

A b s o r b i n g C l a m p M D S - 2 2 1 0 5 2 . 3 5 0 7 . 0 2 

Ext ra 
S l i d e w a y fo r M D S A b s o r b i n g 
C l a m p H C A 1 0 0 8 . 8 4 2 0 . 0 2 
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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 

M e a s u r e m e n t o f RFI p o w e r r a d i a t e d b y v a c u u m c leane r . The p o w e r c a b l e is c l a m p e d a t the e n d s o f S l i d e w a y H C A a n d passes t h r o u g h A b s o r b i n g C l a m p 
M D S - 2 1 . Right : Test Rece iver E S H S 3 0 a n d Pos i t ion C o n t r o l l e r H C C f r o m R o h d e & S c h w a r z 

Automatic guidance of Absor­

bing Clamps MDS-21 , (Cata­

log 9 3 / 9 4 , page 107) and 

MDS-22 (in this supplementary 

cata log, page 51) along a 

cable for measurng the RFI 

power 

Uses 

For measur ing RFI power , eg on power 

l ines, to CISPR, E N , A N S I , VCCI a n d 

VDE an absorb ing c lamp (MDS Clamp) 

is used. The ferrite rings of the c lamp en­

circle the line to be measured a n d the 

current f l ow ing in the line is measured 

wi th a built-in current transducer. 

By moving the absorb ing c lamp a long 

the line by no more than half the wave­

length - eg 5 m at 3 0 M H z - max imum 

RFI power is p icked up. The EUT a n d the 

absorb ing c lamp are p laced on a non-

metall ic surface at a distance of at least 

4 0 cm from the f loor a n d from any me­

tall ic objects. 

The Abso rb ing C l a m p S l ideway H C A 

from R o h d e & S c h w a r z makes this pre­

viously manual ly per formed task redun­

dant. It guides the c lamp fully automat­

ical ly - control led by the test system -

a long the cab le to be measured at 

8 0 cm from the floor. 
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Characteristics 

Design 

The Absorb ing C lamp S l ideway H C A 

consists of sturdy glassf iber-reinforced 

epoxy tub ing. A toothed belt is used to 

posit ion the c lamp. The s l ideway is de­

s igned for Abso rb ing Clamps MDS-2 1 

(30 to 1 0 0 0 M H z ) a n d MDS-22 (0.3 to 

2 .5 G H z ) from R o h d e & S c h w a r z . 

The cab le to be measured is f ixed by 

c lamp ing jaws at the beg inn ing a n d the 

end of the sl ideway. Particular care has 

been taken to move the absorb ing 

c lamp as close as possible to the EUT. 

W h e n using Abso rb ing C l a m p 

M D S - 2 2 , it is possible to reduce the 

spac ing of the c lamp ing jaws to 1.5 m 

because of the short s l ideway of the 

c lamp at higher frequencies. The ab­

sorb ing c lamps are wel l secured so that 

they cannot d rop to the g round . 

Fully electronic drive 

Like all the components of the Rohde& 

Schwarz mast and turntable system, 

the absorb ing c lamp s l ideway oper­

ates fully electronical ly. The core of the 

dr ive is an electronical ly commutated 

permanent-magnet motor. W i t h elec­

tronic commutat ion a n d contro l , the 

sl iding speed can be var ied in nine 

steps beween 3 and 4 0 c m / s and thus 

opt imal ly matched to all f requencies oc­

curr ing (= s l ideways). Startup and 

brak ing is smooth and wi thout over­

shoot. 

High positioning accuracy 

For RFI emission measurements the high 

posi t ioning accuracy and in part icular 

the reproducib i l i ty of the H C A posit ion 

are of vital impor tance. M a x i m u m RFI 

values measured once may be rel iably 

conf i rmed. 

Hal l sensors signal that the c lamp has 

reached an end posit ion on the slide-

w a y causing the Control ler H C C to stop 

the movement of the c lamp. Like w i th 

the mast and the turntable, automat ic 

ca l ibra t ion of the c lamp posit ion w i th 

respect to a starting point - here the be­

g inn ing of the s l i d e w a y - is possible. 

Low RFI emission 

Grea t care has been taken to rule out 

RFI emission: the Abso rb ing C l a m p 

S l ideway H C A does not emit any RFI 

measurable to CISPR in the f requency 

range 1 5 0 kHz to 1 0 0 0 M H z . Meta l -

free f iberopt ic cables are used to trans­

mit the control commands and the posi­

t ion messages between the control ler 

a n d s l ideway. Therefore, it is possible 

to avo id all problems associated wi th 

reflecting cables in the vic ini ty of anten­

na and EUT or wi th the f i l tering of con­

trol lines if the s l ideway is used in shield­

ed enclosures or anechoic chambers. 

Specifications 
O p e r a t i n g range 
M a x . s l i d e w a y w i t h M D S - 2 1 5 0 0 cm 
M a x . s l i d e w a y w i t h M D S - 2 2 5 3 0 c m 
N o n l i n e a r i t y < 1 5 m m 
R e p r o d u c i b i l i t y e r r o r < 5 m m 

Height of s l i d e w a y a b o v e ground 8 0 c m 

Drive e lec t r i ca l us ing a n e l e c t r o n i c a l l y c o m ­
m u t a t e d p e r m a n e n t - m a g n e t m o t o r 
w i t h s p e e d c o n t r o l 1 : 1 5 

S p e e d 3 to 4 0 c m / s in n ine steps 
T ransmiss ion b y t o o t h e d be l t 

Mater ia ls 
S u p p o r t i n g tube ( s l i d e w a y ) g l ass f i be r - r e i n f o r ced e p o x y t ube 

1 1 0 x 1 1 0 / 5 m m 
T o o t h e d b e l l p o l y c h l o r o p r e n e w i t h g l ass f i be r ten­

s ion r o p e 

Connectors 
Remote c o n t r o l v i a f i b e r o p t i c c a b l e s ; RS-232 p ro to ­

c o l , d u p l e x o p e r a t i o n 
A C p o w e r s u p p l y f e m a l e c o n n e c t o r 3 -phase + g r o u n d 

G e n e r a l d a t a 
D i m e n s i o n s a n d w e i g h t s 

O v e r a l l h e i g h t 9 1 0 m m 
O v e r a l l l eng th 5 7 0 0 m m 
W i d t h (dr ive) 9 8 0 m m 
W e i g h t 5 9 kg 

P o w e r s u p p l y ( A C on l y ) 1 0 0 / 1 2 0 / 2 3 0 V + 1 0 / - 1 5 % , 
m a x . 3 5 0 V A 

Order designation 
A b s o r b i n g C l a m p S l i d e w a y H C A 1 0 0 8 . 8 4 2 0 . 0 2 
i nc l . f i b e r o p t i c c o n t r o l c a b l e , 1 0 m 

Ext ra 
N o n - m e t a l l i c t a b l e , a d j u s t a b l e in h e i g h t (on request) 
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Contents of Chapter 3 

Designation Field of application, special features Type Page 

Digi ta l V ideo Interface Op t i on for V ideo Generators SAF and SFF; extends the 
f ield of app l i ca t ion to d ig i ta l v ideo measurements 

SAF-Z1 
SFF-Z1 

5 7 

PAL Substitution Signal IF Modu la to r 3 8 . 9 M H z ; s tandard vision and sound signals for CATV 
systems 

SBKP 5 6 

V i d e o / A u d i o TV Scope Mon i to r i ng of ana log v ideo a n d stereo sound signals of 
dif ferent formats (PAL) 

VTA 6 2 5 8 

V ideo A n a l y z e r / T V Scope Mon i to r i ng of a n a l o g v ideo signals of di f ferent formats 
(PAL), 4 CCVS inputs, 3 D vector d isp lay 

VTA 71 6 0 

V ideo A n a l y z e r / T V Scope Same as V T A 7 1 , but 8 inputs for CCVS and CAV sig­
nals, bowt ie d isp lay 

VTA 7 2 6 0 

V ideo A n a l y z e r / T V Scope Same as V T A 7 1 , plus automat ic measurement function VTA 7 3 6 0 

Distort ion Ne two rk Performance checking of v ideo analyzers ; produces 
l inear or nonl inear distort ion 

UPF-Z 6 3 
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PAL Substitution Signal 
IF Modulator SBKP 

3 8 . 9 M H z 

Standard vision and sound 

signals for CATV systems 

Uses, characteristics 

The PAL Substitution Signal IF Modu la ­

tor SBKP from R o h d e & S c h w a r z sup­

plies a s tandard v i s ion /sound IF test 

s ignal in full compl iance w i th G e r m a n 

FuBK speci f icat ions. This test pattern is 

app l i ed as a substitution signal to a 

CATV channel dur ing p rog ram inter­

vals or b reakdowns . 

A n ind iv idual text can simply be pro­

g r a m m e d a n d inserted v ia a s tandard 

computer interface. For the sound chan­

nels, 1-kHz a n d 5-kHz s inewave sig­

nals are p roduced . 

The SBKP can be opt iona l ly expanded 

by a d d i n g one or two IF ampl i f ier plug-

ins wi th four outputs each . 

Specifications 

Vis ion s ignal PAL les l pa t t e rn to FuBK s t a n d a r d w i t h 
CCIR test l ines; l u m i n a n c e s i g n a l (in­
c l u d i n g b l a n k i n g a n d sync s igna ls ] 
a n d c h r o m i n a n c e s i g n a l ( i n c l u d i n g 
c o l o u r burst) a r e g e n e r a t e d d i g i t a l l y 
w i t h 1 0 b i t reso lu t i on e a c h , c h r o m i ­
n a n c e m o d u l a t i o n a t d i g i t a l e n d 

C l o c k f r e q u e n c y 15 M H z , c r y s t a l - s t a b i l i z e d 
( 2 . 5 x 1 0 - 6 ) 

D / A c o n v e r s i o n 1 2 b i t 
6 - M H z l o w p a s s f i l ter a t t e n u a t i o n fo r f > 8 . 3 M H z : > 6 0 d B 
Text i nse r t i on to FuBK s p e c i f i c a t i o n s , m a x . 2 l ines o f 

3 0 c h a r a c t e r s e a c h , i n p u t v i a PC in­
t e r f ace R S - 2 3 2 - C 

V i d e o s igna l output 
C o n n e c t o r 7 5 - Q B N C f e m a l e o n f ron t p a n e l 

Return loss > 3 5 d B 
S i g n a l a m p l i t u d e 1 V p p ± 1 % 

L u m i n a n c e b a r 7 0 0 m V ± 1 % 
S y n c level 3 0 0 m V ± l % 

Insert ion test s ignal CCIR 17 b a s e b a n d s igna l d e m o d . IF s ignal 

2 T a m p l i t u d e < + l % < ± 3 % 

Line-t ime n o n l i n e a r i t y < 1 % < 3 % 

2 T k- ra t ing < 1 % < 1 % 

Base l i ne d i s t o r t i on < 1 % < 1 % 

C h r o m i n a n c e / l u m i n a n c e g a i n 

( 2 0 T pulse) < 1 % < 3 % 

B lock d i a g r a m o f SBKP 
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Insert ion test s ignal CCIR 17 b a s e b a n d s ignal d e m o d . IF s ignal 

C h r o m i n a n c e / l u m i n a n c e d e l a y 

( 2 0 T pulse) < 5 ns < 2 0 ns 

Insert ion test s ignal CCIR 18 

A m p l i t u d e / f r e q u e n c y response <2% < 5 % 

Insert ion test s ignal CCIR 3 3 0 

Di f f e ren t i a l g a i n < 1 % < 3 % 

D i f f e ren t i a l p h a s e < 1 ° < 3 ° 

N o i s e - > 7 0 dB (rms) 

D isc re te no i se - > 6 6 dB (rms) 

L u m i n a n c e S / N ra t i o to CCIR > 7 8 dB 

H u m r e f e r r e d lo b lack - to -wh i te t rans i t i on 

(rms) > 5 3 dB > 5 3 d B 

Sync leve l ( re fe r red to l u m i n a n c e ba r ) - + 2 % 

Vis ion IF s igna l c a r r i e r f r e q u e n c y 3 8 . 9 M H z 
M o d u l a t i o n m o d e C 3 F ( A 5 C ) , n e g a t i v e ( s t a n d a r d 

B / G ) ; ves t i g i a l s i d e b a n d A M 
V i s i o n c a r r i e r f r e q u e n c y ( f v i s j o n ) 3 8 . 9 M H z (dr i f t < 1 x 1 0 ~ 5 ) 
Res idua l c a r r i e r 1 1 ± 1 % 
Rece iver d e l a y p r e c o r r e c t i o n to s t a n d a r d s p e c i f i c a t i o n s F T Z / A R D , 

c a n be b y p a s s e d 
O u t p u t s ; i m p e d a n c e 1 , 4 o r 8 S M A c o n n e c t o r s o n f ron t 

p a n e l ; 5 0 Q 
O u t p u t level at sync p e a k - 4 d B m (w i thou t IF a m p l i f i e r ) ; 6 to 

1 3 d B w i t h 4 a n d 8 ou tpu ts , ad jus ta ­
b le in 0 . 5 - d B steps w i t h l inks a n d a p ­
p r o x . + 0 . 5 dB w i t h p o t e n t i o m e t e r for 
e a c h ou tpu t 

Return loss > 2 0 dB in r a n g e 2 8 to 4 1 M H z 

IF S / N ra t i o r e f e r r e d lo sync p e a k 
S p u r i o u s emiss ions > 6 0 d B 
H a r m o n i c s > 5 0 dB 
I n t e r m o d u l a t i o n p r o d u c t s > 7 2 dB 

M o d u l a t e d IF ves t i g i a l s i d e b a n d 

s i g n a l , sync leve l + 5 % r e f e r r e d to l u m i n a n c e b a r 

Sound s igna l 

S o u n d 1 / s o u n d 2 1 k H z + 5 % / 5 k H z ± 5 % 
M o d u l a t i o n m o d e f r e q u e n c y m o d u l a t i o n a c c o r d i n g to 

d u a l - s o u n d c a r r i e r m e t h o d 
S o u n d IF1 

S o u n d s u b c a r r i e r f r e q u e n c y 3 3 . 4 0 0 M H z , s t a b i l i z e d b y l ine fre­
q u e n c y v i a PLL 

S i g n a l d e v i a t i o n ± 1 0 k H z 
S o u n d s u b c a r r i e r level 1 3 d B b e l o w sync p e a k level 

S o u n d IF2 
S o u n d s u b c a r r i e r f r e q u e n c y 3 3 . 1 4 8 M H z , s t a b i l i z e d b y l ine fre­

q u e n c y v i a PLL 
S i g n a l d e v i a t i o n + 9 . 5 k H z (±5 k H z + p r e e m p h a s i s ) 
S o u n d s u b c a r r i e r leve l 2 0 dB b e l o w sync p e a k leve l 

Pilot s i g n a l 
Pilot f r e q u e n c y 5 4 . 6 8 7 5 k H z = 3 . 5 x l ine f r e q u e n c y 
M o d u l a t i o n A M w i t h 2 7 4 . 1 2 2 8 H z = 1 / 5 7 x l i ne 

f r e q u e n c y (dua l - sound i den t i f i ca t i on ) 
M o d u l a t i o n d e p t h 5 0 ± 1 0 % 
D e v i a t i o n 2 . 5 k H z ± 1 0 % 

Cross ta l k s o u n d 1 —> s o u n d 2 > 8 0 d B (af ter d e m o d u l a t i o n ) 
In te rca r r ie r S / N ra t io > 5 0 d B 

G e n e r a l d a t a 
P o w e r s u p p l y 2 3 0 V ± 1 0 % , 4 7 to 6 3 H z , 8 0 V A 
D i m e n s i o n s ( W x H x D) ; w e i g h t 4 3 0 m m x 2 2 0 m m x 4 7 0 m m ; 2 5 kg 

Ordering information 

PAL Substitution S igna l IF Modula tor SBKP 4 0 2 7 . 9 5 0 4 . 0 2 

Opt ion 
IF A m p l i f i e r w i t h 4 ou tpu ts SBKP-E 4 0 2 8 . 1 0 0 7 . 0 2 

Digital Video Interface 
SAF-Z1, SFF-Z1 

Opt ion for TV Generators SAF 

and SFF (see catalog 9 3 / 9 4 , 

page 122) 

Uses, characteristics 

This opt ion enhances the f ield of app l i ­

cat ion of TV Generators SAF a n d SFF 

for use in d ig i ta l TV studios: in add i t ion 

to the ana log v ideo signals, a paral le l 

a n d two serial d ig i ta l v ideo signals are 

thus simultaneously ava i lab le . 

W i t h this opt ion f i t ted, the CCIR 6 0 1 

menu provides a number of special sig­

nals for testing d ig i ta l 4 : 2 : 2 equip­

ment. 

19 test signals to CCIR Report 1212 

• Flat f ields 

• Various ramps for testing the cor­

rect quant iza t ion of D / A converters 

for each ind iv idual component 

• Undef ined signal transitions for de­

termining f requency responses or 

transients of the lowpass filters con­

ta ined in the 4 : 2 : 2 decoders 

• Digi tal colour bar for checking lev­

el and de lay of the components af­

ter 4 : 2 : 2 decod ing 

Pathological signals 

These stress signals can be used for test­

ing of cab le equal izers and PLL circuits, 

for example . 

Non-standard test signals 

The signal edi t function p rov ided in the 

basic unit a l lows v ideo and sync sig­

nals to be manipu la ted also in the d ig­

ital mode, eg for simulat ing a transmis­

sion error or for testing the response of 

d ig i ta l studio equ ipment under marg in­

al condi t ions. 

The opt ion comes as a plug-in card a n d 

can be easi ly integrated into the basic 

unit w i thout any a l ignment . 

Specifications 

S t a n d a r d C C I R Rec. 6 0 1 / 6 5 6 
( 4 : 2 : 2 ) 

Systems 6 2 5 / 5 0 a n d 5 2 5 / 6 0 
Reso lu t ion 1 0 b i t 
Level 0 . 8 V (ECL level) 
S i g n a l s in l ine w i t h CCIR Rep. 1 2 1 2 

a n d S A F / S F F s igna ls 
Para l le l o u t p u t 2 7 M H z 

C o n n e c t o r 2 5 - c o n t a c t C a n n o n 
C l o c k shif t ± 1 0 ns 

Se r i a l ou tpu t 2 7 0 M b i t / s in D l f o r m a t 
C o n n e c t o r B N C , 7 5 a 

Ordering information 
Digital V i d e o Interface 
for SAF SAF-Z1 2 0 0 7 . 1 0 6 3 . 0 2 
for SFF SFF-Z1 2 0 0 7 . 1 0 6 3 . 0 3 
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Video/Audio TV Scope 
VTA 62 

25 Hz to 10 M H z 

Cost-effective, analog TV oscil­

loscope/ vectorscope for studio 

applications (PAL) 

Uses 

The V i d e o / A u d i o TV Scope V T A 6 2 

from Rohde & Schwarz combines three 

instruments in one unit: osci l loscope, 

vectorscope a n d aud io monitor. In spite 

of this versati l i ty, the unit only takes half 

a 1 9 " r a c k w i d t h a n d t h r e e h e i g h t u n i t s . 

V T A 6 2 is the ideal instrument for moni­

tor ing ana log v ideo a n d aud io signals 

of var ious formats: 

• V ideo measurements of compo­

nent a n d composi te signals 

• Stereo a u d i o analysis in ba lanced 

or unba lanced mode 

• O v e r l a y waveforms for t iming a n d 

ampl i tude compar ison 

• W a v e f o r m pa rade to observe multi­

ple inputs 

• Ove r l ay vector signals for phase 

and ga in compar ison 

• Measurement of di f ferent ial phase 

Characteristics 

Inputs 

• Three composi te loopthrough fil­

ters or one CAV (Component Ana­

log Video) loopthrough triplet 

• Ca l i b ra ted X-Y input for Lissajous 

d isp lay of ba lanced or unba lanced 

aud io signals. Input level is select­

ab le for 0 , + 4 , +8 and +1 2 dBm 

Display modes 

• W a v e f o r m pa rade or over lay of 

three composi te inputs and three fil­

ters: flat f requency response (FLAT), 

lowpass filters, chroma filters 

• Composi te vector over lay of three 

inputs 

• Comb ina t i on of vectors over la id 

a n d waveforms pa raded a n d / o r 

over la id simultaneously 

• Simultaneous d isp lay of up to three 

dif ferent composi te funct ions/f i l ters 

• CAV signals to Beta, SMPTE, EBU 

or M i l s tandards of 7 5 % and 

1 0 0 % equivalent saturat ion - pa­

raded or over la id a n d / o r vectors 

d isp layed ind iv idua l ly or in combi ­

nat ion 

• R-Y mode (V-axis PAL) wi th R-Y 

scale for h igh resolution of differen­

tial phase measurements of com­

posite signals. The R-Y mode dis­

plays the demodu la ted chromi­

nance s ignal wi th hor izonta l 

def lect ion 

• Display of phase a n d signal level 

of aud io signals 

O v e r l a y o f w a v e f o r m a n d v e c t o r s c o p e m o d e 

Further features 

• Frequency response 1 % up to 

10 M H z 

• High-brightness CRT, non-glare con­

trast filter 

• Internally etched grat icule to el imi­

nate para l lax errors 

• DC restoration to mainta in d isp lay 

stabil i ty wi th va ry ing APL 

• Storage and recall of four user-de­

f ined device setups 

• Built-in d iagnost ics for fast testing 

of front-panel controls and LED indi­

cators 
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Specifications 
Vert ica l deflection 
F r e q u e n c y response w i t h o u t f i l ter (FLAT) 

2 5 H z to 1 0 M H z ± 1 % re fe r red to 5 0 k H z 
L o w p a s s f i l ler > 4 0 d B a t t e n u a t i o n a t f S c 

L u m i n a n c e f r e q u e n c y response < 1 % , in FLAT se l l i ng 
C h r o m a 

Level v a r i a t i o n a t 4 . 4 3 M H z < 1 % b e t w e e n FLAT a n d c h r o m a 
Trans ien t r esponse < 1 % in FLAT m o d e a n d us ing s i n 2 pulse-

a n d - b a r s i g n a l 
Pulse- to-bar r a l i o 0 . 9 9 : 1 to 1 . 0 1 : 1 
Tilt w i t h f ie ld - ra te s q u a r e w a v e or w i n ­
d o w s i g n a l o r 25-u.s pu lse s i gna l < 1 % 
D e f l e c t i o n fac to r for 1-V ful l sca le ± 1 %, w i t h 1-V i npu t 
M a x i m u m a b s o l u t e i npu t leve l ± 3 . 5 V ( D C + A C p e a k ) 

Inpu t i m p e d a n c e 10 k Q / < 2 5 pF (un te rm ina ted ) 
Return loss, i npu t A / B / C ( 7 5 Q) > 5 0 d B , D C to 5 M H z 
Inpu t v o l t a g e r a n g e 0 . 5 to 2 V, a d j u s t a b l e fo r 1 -V d i s p l a y 

Hor izonta l deflection 
Ver t i ca l ra te t i m e b a s e e q u a l to x 1 , x 2 , o r x 3 o f the f i e ld ra te 

o f a p p l i e d v i d e o o r e x t e r n a l r e f e rence 

s i g n a l (user-selected p a r a d e modes ) 

H o r i z o n t a l r a le t i m e b a s e e q u a l to x l , x 2 , o r x 3 o f the H l ine ra te 

o f a p p l i e d v i d e o o r e x t e r n a l r e f e rence 

s i g n a l (user-selected p a r a d e modes ) 

S w e e p m a g n i f i c a t i o n x l O 

T i m i n g t o l e r a n c e in m o d e 

1 H , H M A G ( 0 . 5 ( . is /d iv) < 2 % 

2 H , H M A G (1 u s / d i v | < 2 % of 1 H 

3 H , H M A G ( 1 . 5 p s / d i v ) < 2 % of 1 H 

L inear i t y o f c o m p l e t e h o r i z o n t a l pos i ­

t ion r a n g e e x c l u d i n g first a n d last m a j o r 

d i v i s i o n o f t ime a x i s < 2 % 

D i s p l a y m o d e s w a v e f o r m , vec to r , c o m b i n a t i o n 

D C restorat ion 

C l a m p i n g b a c k p o r c h 

B l a n k i n g leve l shift d u e to p r e s e n c e o r 

a b s e n c e o f burst <1 % 

B l a n k i n g leve l shift w i t h APL c h a n g i n g 

f r o m 5 0 % to e i the r 1 0 o r 9 0 % ' < 1 % 

I 
Ca l ib ra t ion 
F r e q u e n c y in w a v e f o r m d i s p l a y m o d e 1 0 0 ± 0 . 1 k H z ; r e fe rence s i g n a l for 

s w e e p a n d m a g n i f i e r c a l i b r a t i o n 
A m p l i t u d e 1 V ± 0 . 5 % 
Vec to r m o d e ( compos i t e on ly ) d i s p l a y o f test c i r c le fo r s w e e p l i nea r i t y 

c h e c k a n d q u a d r a t u r e a l i g n m e n t 

V i d e o output (monitor output) 
F r e q u e n c y response ± 2 % , D C to 5 M H z 
D i f f e ren t i a l g a i n 2 % at 5 0 % APL a l 1 V in to 7 5 £2 
D i f f e ren t i a l p h a s e 3 ° a t 5 0 % APL a l 1 V in to 7 5 11 
D C leve l a t ou tpu t < ± 1 0 0 m V in to 7 5 Q. 
N o m i n a l ou tpu t i m p e d a n c e 7 5 Q 
A m p l i t u d e 1 V ± 3 % in to 7 5 £2 fo r 1-V i npu t 
Return loss > 4 0 d B , D C to 5 M H z 

Synchron iza t ion 
I n te rna l re fe rence c o m p o s i t e v i d e o o r b l a c k burst w i t h 

sync a n d burs t a m p l i t u d e s o f 3 0 0 m V 

± 6 d B 

Ex te rna l re fe rence in w a v e f o r m m o d e 1 5 0 m V to 4 V sync a m p l i l u d e w i l l syn­

c h r o n i z e s w e e p s 

C o m p o s i t e vec to r m o d e c o m p o s i t e v i d e o o r b l a c k bu rs l w i t h 

sync a n d burst a m p l i t u d e s o f 3 0 0 m V 

± 6 d B 

C o m p o s i t e vector mode 
Phase c o n t r o l r a n g e > 3 6 0 ° , t yp . 4 0 0 ° (vec tor a n d R-Y 

modes ) 
Vec to r t o l e r a n c e < 1 ° 
D i f f e ren t i a l g a i n < 1 % 
D i f f e ren t i a l p h a s e < 1 ° 
V a r i a b l e g a i n r a n g e > 1 2 d B , t yp . - 6 to + 6 d B w i t h 1-V inpu t 
G a i n s tab i l i t y e r ro r (0 to 5 0 ° C ) < 2 % (for ± 5 % v a r i a t i o n o f n o m i n a l A C 

s u p p l y v o l t a g e ) 

Subcar r ie r regenera tor p h a s e - l o c k e d lo s u b c a r r i e r w i l h burs t 

s i g n a l as re fe rence 
N o m i n a l f r e q u e n c y 4 . 4 3 3 6 1 9 M H z 
Pull-in r a n g e ± 5 0 H z o f n o m i n a l f j c 
Phase shift w i t h 

burst a m p l i t u d e c h a n g e < 0 . 5 " per dB c h a n g e for 6 d B c h a n g e 

f r o m n o m i n a l burst a m p l i l u d e 
re fe rence s w i t c h e d i n t . / e x t . < 0 . 5 ° 
i npu t c h a n n e l c h a n g e < 0 . 5 ° 
v a r i a b l e g a i n < 0 . 5 ° / d B in r a n g e - 6 to + 6 d B 

M e a s u r e m e n t a c c u r a c y in multiple 
d i s p l a y mode 
W a v e f o r m o v e r l a y s ( H M A G ) , 

re la t i ve ± 1 0 0 ns, ± 1 % o f n o m i n a l b a r a m p l i ­

tude 

Vec to r o v e r l a y s , re la t i ve ± 1 °, ± 1 % o f n o m i n a l b a r a m p l i t u d e 

A u d i o 

Inpu t levels 0 , + 4 , + 8 o r + 1 2 d B m , i n te rna l l y se­
l e c t a b l e , fac tory-set lo 0 d B m 

Type o f i npu t d i f f e r e n t i a l , A C - c o u p l e d 
Input i m p e d a n c e a p p r o x . 2 0 k Q 
F r e q u e n c y r e s p o n s e ± 2 % , 5 0 H z l o 5 0 k H z 
Phase m a t c h i n g less t h a n a t r a c e w i d t h o f e lec t ron b e a m 

at 2 0 k H z 
Input c o n n e c t o r D- lype, 1 5 - c o n l a c t 
D i sp l ays a u d i o m a y b e d i s p l a y e d a l o n e o r in 

c o m b i n a t i o n w i t h w a v e f o r m a n d / o r 
vec to r 

Microprocessor control system 
M i c r o p r o c e s s o r 6 5 C 0 2 , 4 M H z 
S t o r a g e o f ins t rument set t ings t y p . 1 y e a r ( se l f - charg ing ba t te ry ) 
D i a g n o s t i c s bui l t - in test ing o f f ron t -pane l keys a n d 

LED i n d i c a t o r s 

CRT 
D i s p l a y s i ze 8 c m x 1 0 c m 
G r a t i c u l e i n t e rna l l y e t c h e d w i l h v a r i a b l e sca le il­

l u m i n a t i o n ; sca les p r o v i d e d fo r w a v e ­
f o r m , v e c t o r a n d R-Y 

G e n e r a l d a t a 
P o w e r s u p p l y 1 1 0 / 1 2 0 V ( 9 5 lo 1 3 2 V) o r 2 3 0 / 

2 4 0 V ( 1 9 5 to 2 6 4 V ) , jumper -se lec ta ­

b l e , 4 8 to 6 6 H z , 7 5 V A 
D i m e n s i o n s ( W x H x D ) 2 1 6 m m x l 3 4 m m x 4 5 1 m m 
W e i g h t 6 . 1 k g 

Ordering information 
V i d e o / A u d i o TV S c o p e (PAL) VTA 6 2 1 0 6 2 . 4 9 9 3 . 0 2 

A c c e s s o r i e s suppl ied n o n - g l a r e c o n l r a s l f i l ter, 75£2- v i d e o ter­

m i n a t i o n 

Extras 
P o r t a b l e c a s e w i t h h a n d l e a n d sun-
sh ie l d VTA-Z1 1 0 6 2 . 5 3 9 0 . 0 0 
D o u b l e a d a p t e r w i t h o n e b l a n k p a n e l 

fo r m o u n t i n g in 1 9 " racks VTA-Z2 1 0 6 2 . 5 4 1 9 . 0 0 
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Video Analyzers VTA71, 
VTA72 andVTA73 

25 Hz to 10 M H z 

General-purpose video analyz­

ers with oscilloscope and 

vectorscope function (PAL) 

Uses 

The V ideo Ana lyzers V T A 7 1 , V T A 7 2 

a n d VTA73 from R o h d e & S c h w a r z set 

new standards for the combina t ion of 

v i deo analyzer , osci l loscope a n d vec­

torscope that comes in one compac t 

cab inet 1 1 9 " w i d e a n d 3 units h igh . 

They are ideal for all TV app l ica t ions : 

• Mon i to r i ng of mult iple v ideo sig­

nals 

• Ideal for studios - eg setting up of 

TV cameras, measurement a n d 

broadcast ing vans, moni tor ing of 

b r o a d b a n d communicat ions equip­

ment, research and deve lopment 

labs, TV set a n d v ideo recorder 

product ion , service centers 

• The VTA 7 1 is an ideal complement 

to the Rohde & Schwarz V ideo Ana­

lyzer UAF 

A var iety of inputs and a large cho ice 

of measurement functions p rov ide h igh 

moni tor ing f lexibi l i ty for 

- di f ferent ial phase 

- di f ferent ial ga in 

- lowpass and chroma filters 

The innovat ive combina t ion of a n a l o g 

a n d d ig i ta l s ignal processing prov ides 

the f idel i ty of ana log resolution wi th the 

unequal led accuracy of d ig i ta l meas­

urements. 

Characteristics 

Composite Video Analyzer VTA 71 

• Four composi te loopthrough inputs; 

a n y input can be selected as a ref­

erence 

Component/Composite Video Analyz­

er VTA 72 

• Two CAV (Component A n a l o g Vid­

eo) input triplets a n d two compos­

ite, or one CAV a n d five composi te , 

or eight composi te inputs, al l inputs 

be ing des igned as loopthrough fil­

ters. A n y input can be selected as a 

reference 

• Simultaneous measurement of CAV 

a n d composi te v ideo signals 

• Bowtie d isp lay for CAV t iming 

measurements 

Composite Video Analyzer VTA 73 

• Inputs same as VTA 71 

• Automatic, fully remote-controlled 

measurement of test parameters to 

CCIR 4 7 3 , 5 6 7 , 5 6 9 and 6 2 4 as 

well as common basic measurements 

• RS-232-C/RS-422 interface for d i ­

rect connect ion to a printer or PC 

Common features 

Analog signal display 

• W a v e f o r m pa rade or over lay of 

three inputs and three filters 

• Vector over lay of three inputs for 

phase and ga in compar isons 

• Comb ina t i on of vectors over la id 

a n d waveforms pa raded a n d / o r 

over la id simultaneously for t iming 

a n d ampl i tude compar isons 

• Up to nine dif ferent inputs/ f i l ters 

can be d isp layed simultaneously 

S C / H phase display (patented) 

• Simultaneous measurement of up to 

four inputs 

• Drift-free accuracy over a w i d e tem­

perature range 

Digital line selector 

• Display of up to any three selecta­

ble lines - indiv idual ly, p a r a d e d or 

over la id 

• VITS moni tor ing 

• Simultaneous moni tor ing of up to 

three inputs 
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• Bright, flicker-free d isp lay thanks to 

wave fo rm memory (8 x f$c wi th 1 0 

bit resolution) 

On-screen digital readouts 

• Inputs, filters, l ine and field num­

bers, cursor measurement values 

• Four cursors: measurement of t ime, 

ampl i tude, phase a n d saturat ion in 

absolute and delta values 

Operation 

Two operating levels 

• Level I for al l basic w a v e f o r m , vec­

tor a n d picture modes 

• Level II for line selects, S C / H phase 

d isp lays, measurement cursors, 3-D 

d isp lay and other complex wave­

form a n d vector d isplays 

Great ease of operation 

• Easy-to-use hardkeys wi th subselec-

t ion v ia softkeys 

• Context-sensitive on-screen menus, 

all functions are c lear ly label led 

• On-screen wr i t ing complete ly de­

scribes the d isp lay on the CRT 

• Independent intensity adjustment 

for w a v e f o r m , vector, text a n d pic­

ture displays 

Memory 

• Storage and recall of up to 2 0 user-

def ined complete instrument set­

tings inc luding grat icule intensity, 

cursor posit ions and focus 

• Up load and d o w n l o a d v ia PC 

• Output of stored results for future 

reference 

3-D display (patented) 

• Unique adap ta t ion of vector dis­

p lay to include luminance compo­

nent on Z axis 

• Display can be rotated on X, Y a n d 

Z axis. Al l three dimensions of the 

v ideo signal are shown simultane­

ously 

Remote control 

• Remote control of all functions v ia 

PC (RS-232-C/RS-422) 

• U p l o a d , d o w n l o a d and recall of al l 

memories of opera t ing level II v ia 

RS-232/RS-422 interface 

P a r a d e m o d e YCp,Cc. o f H s w e e p 5 . 8 M H z O v e r l a y o f w a v e f o r m a n d v e c t o r s c o p e m o d e P a r a d e m o d e YC^CR 

Specifications 

Vert ical deflection 
F r e q u e n c y response 

2 5 H z to 1 0 M H z ±0 .1 dB r e f e r r e d l o 5 0 k H z 
1 4 M H z ±1 dB 
L o w p a s s f i l ter ( l um inance ) < 1 %, in FLAT set t ing 

A t t e n u a t i o n at FSC > 4 0 d B 
Line se lec to r b a n d w i d t h 9 M H z (-3 dB) 
Level v a r i a t i o n a t 4 . 4 3 M H z m a x . 1 % b e t w e e n FLAT a n d c h r o m a 
Trans ien t response < 1 0 in FLAT m o d e a n d us ing s i n 2 pulse-

a n d - b a r s i g n a l 
Pulse- to-bar- ra t io 0 .99:1 to 1 . 0 1 : 1 
Tilt w i t h f i e ld ra te s q u a r e w a v e o r w i n ­
d o w s i g n a l o r 2 5 (is pu lse s i g n a l <1 % 
D e f l e c t i o n f a c t o r for 1-V full sca le ± 1 % w i t h 1-V i npu t 
M a x i m u m abso lu te i npu t leve l ± 3 . 5 V (DC + A C p e a k ) 

Input i m p e d a n c e 1 0 0 kil II < 1 0 pF (un te rm ina ted ) 
Return loss ( 7 5 Q ) > 4 0 d B , D C to 6 M H z 

V a r i a b l e g a i n r a n g e - 6 to + 1 4 d B 
V o l t a g e cursors 

Reso lu t ion 1 m V a t 1 V 
To le rance ± 0 . 2 % 

D i f f e ren t i a l g a i n d i s p l a y 
De f l ec t i on f ac to r 2 0 % for 0 . 7 V t r a c e d e f l e c t i o n 
To le rance ± 0 . 1 % 

D i f f e ren t i a l p h a s e d i s p l a y 
De f l ec t i on f ac to r 2 0 ° for 0 . 7 V t r a c e d e f l e c t i o n 
T o l e r a n c e ± 0 . 1 ° 

S C / H p h a s e d i s p l a y 
D i sp l ays 1 to 4 inpu ts s imu l t aneous l y 
T o l e r a n c e ± 3 ° , 0 to 5 0 ° C 
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Video Analyzers VTA71, VTA72 and VTA73 

Automatic measurement functions (VTA 73 only) 3-D d i s p l a y 
C o l o u r p h a s e t o l e r a n c e ± 1 ° 
C o l o u r g a i n t o l e r a n c e ± 1 % 
L u m i n a n c e a m p l i t u d e t o l e r a n c e + 1 % 

Horizontal deflection 
Ver t i ca l s w e e p m a g n i f i c a t i o n x l , x 5 , x l 0 , x 5 0 
H o r i z o n t a l s w e e p m a g n i f i c a t i o n x 1 , x 5 , x 1 0 , x 5 0 
T i m i n g t o l e r a n c e in m o d e 

1 H , H M A G ( 0 . 5 u s / d i v ) < 2 % 

2 H , H M A G (1 ( i s / d i v ] < 2 % 

3 H , H M A G ( 1 . 5 u s / d i v ) < 2 % H 
L inear i t y o f c o m p l e t e h o r i z o n t a l pos i ­
t i on r a n g e e x c l u d i n g first a n d last m a j o r 
d i v i s i o n o f t ime a x i s < 2 % 
T i m i n g cu rso r t o l e r a n c e w i t h 

x l , x 5 , x l O , x 5 0 m a g n i f i c a t i o n ± 1 0 0 ns, ± 2 0 ns, ± 1 0 ns, ± 8 ns 
Line selects 3 i n d e p e n d e n t , e a c h c a p a b l e o f d is­

p l a y i n g : a n y l ine o f a n y s ing le f i e l d , o r 
a l l o d d o r e v e n f i e lds , o r a l l f i e lds 

D C restoration 
C l a m p i n g b a c k p o r c h 
H u m a t t e n u a t i o n 

fast D C res to ra t i on > 2 0 d B 
s l o w D C res to ra t i on < 1 dB 

B l a n k i n g leve l shif t 
d u e to p r e s e n c e o r a b s e n c e 

o f burs t < 1 % 
w i t h APL c h a n g i n g f r o m 5 0 % 

to e i ther 1 0 o r 9 0 % w i t h 

fast D C r e s t o r a t i o n < 1 % 

s l o w D C res to ra t i on < 2 % 

Cal ibra t ion 
O s c i l l o s c o p e m o d e 

F r e q u e n c y 1 0 0 ± 0 . 1 k H z ; r e fe rence s i gna l for 

s w e e p a n d m a g n i f i e r c a l i b r a t i o n 
A m p l i t u d e 1 V ± 0 . 5 % 

V e c t o r s c o p e m o d e d i s p l a y o f test c i r c l e fo r s w e e p l i nea r i t y 

c h e c k a n d q u a d r a t u r e a l i g n m e n t 

V i d e o oulput (monitor oulput) 
F r e q u e n c y r esponse ± 3 d B , D C lo 1 0 M H z 
D i f f e ren t i a l g a i n 2 % at 5 0 % APL w i t h 1-V d i s p l a y 
D i f f e ren t ia l p h a s e 3 ° a t 5 0 % APL w i t h 1-V d i s p l a y 
A m p l i t u d e 1 V ± 1 0 % for 1-V i npu t 
Return loss > 4 0 d B , D C to 5 M H z 

Synchron iza t ion 
I n te rna l r e f e r e n c e c o m p o s i t e v i d e o o r b l a c k burst w i t h 

sync a n d burst a m p l i t u d e s of 2 8 6 m V 

± 6 d B 

Vec to r m o d e c o m p o s i t e v i d e o o r b l a c k burst w i t h 

sync a n d burs t a m p l i t u d e s o f 2 8 6 m V 

± 6 d B 

Inpu t i m p e d a n c e 1 0 0 k Q II < 1 0 pF (un te rm ina ted ) 

Vector m o d e 

C h r o m i n a n c e b a n d w i d t h (3 d B ) , 
l o w e r / u p p e r l im i t f r e q u e n c y 3 . 8 8 M H z / 4 . 9 8 M H z ± l 5 0 k H z 
Phase c o n t r o l r a n g e in f in i te 
Vec to r t o l e r a n c e < 1 ° 
D i f f e ren t i a l g a i n <1 % 
D i f f e ren t i a l p h a s e < 1 ° 
V a r i a b l e g a i n r a n g e - 6 t o + 1 4 d B 
G a i n s tab i l i t y e r r o r (0 to 5 0 ° C ) < 2 % (for ± 5 % v a r i a t i o n o f n o m i n a l A C 

s u p p l y v o l t a g e ) 

M e a s u r e m e n t Rec . Nomina l M e a s u r e m e n t Error Unit 

v a l u e r a n g e limits 

Bar r ise t ime 4 7 3 + 0 . 2 + 0 . 1 to + 1 s ± 0 . 0 2 Us 
Bar tilt ( end po in ts ) 5 6 9 0 - 2 0 lo + 2 0 ± 0 . 5 % 
Bar tilt ( peak ) 5 6 7 0 - 2 0 lo + 2 0 ± 0 . 5 % 
Base l i ne d i s t o r t i on 5 6 9 0 - 2 0 to + 2 0 ± 1 % 
B l a n k i n g level 

B G D H 6 2 4 + 7 5 0 lo + 8 0 ± 0 . 5 % 
1 6 2 4 + 7 6 0 to + 8 0 ± 0 . 5 % 

Burst 

A m p l i t u d e 

D i f f e ren t i a l bas i c 0 0 to + 2 5 ± 2 % 
To le rances 5 6 9 0 - 5 0 to + 1 0 0 ± 2 % 

C y c l e s 6 2 4 + 10 + 6 to + 1 3 ± 0 . 1 n 

D u r a t i o n (t ime) 6 2 4 + 2 . 2 5 5 + 1 .35 l o + 2 . 9 3 ± 0 . 0 2 5 (is 
Level 6 2 4 + 3 0 0 + 8 0 to + 6 0 0 + 5 m V 

Q u a d r a t u r e t o l e r a n c e b a s i c + 9 0 ± 0 t o + 1 8 0 ± 1 . 5 • 
A m p l i t u d e e r r o r o f c h r o m i ­

n a n c e re fe rence 5 6 9 0 - 5 0 to + 5 0 ± 1 % 
C h r o m i n a n c e / l u m i n a n c e 

D e l a y i n e q u a l i t y 5 6 7 0 - 3 0 0 to + 3 0 0 ± 6 ns 

G a i n i n e q u a l i t y 5 6 7 0 - 5 0 to + 2 0 ± 1 % 
I n t e r m o d u l a t i o n 5 6 7 0 - 2 0 t o + 2 0 ± 0 . 5 % 

Di f f e ren t i a l g a i n 5 6 7 0 0 t o + 1 0 0 ± 0 . 3 % 
Di f f e ren t i a l p h a s e 5 6 7 0 0 t o + 1 8 0 ± 0 . 5 ° 
E q u a l , pu lse d u r a t i o n 6 2 4 + 3 . 3 5 + 1.4 to + 7 ± 0 . 0 1 US 
F ie ld se r ra t i on pulses 6 2 4 + 4 . 7 + 1.4 t o + 10 ± 0 . 0 1 u s 
Front p o r c h d u r a t i o n 

B G D H 6 2 4 + 1.5 + 0 . 5 to + 2 ± 0 . 0 1 Us 

1 6 2 4 + 1 .65 + 0 . 5 l o + 2 ± 0 . 0 1 us 
I C P M b a s i c 0 0 to + 2 0 ± 1 
Line b l a n k d u r a t i o n 6 2 4 + 12 + 9 l o + 1 6 ± 0 . 0 1 US 
Line s y n c h r o n i z a t i o n 

US 

D u r a t i o n 6 2 4 + 4 . 7 + 1.4 to + 6 ± 0 . 0 1 us 

Fal l t ime 

B G D H 6 2 4 + 0 . 2 + 0 . 1 t o + 0 . 5 ± 0 . 0 0 5 us 

1 6 2 4 + 0 . 2 5 + 0 . 1 t o + 0 . 5 ± 0 . 0 0 5 Us 

Rise t ime 

B G D H 6 2 4 + 0 . 2 + 0 . 1 t o + 0 . 5 ± 0 . 0 0 5 us 

1 6 2 4 + 0 . 2 5 + 0 . 1 t o + 0 . 5 ± 0 . 0 0 5 u s 
L u m i n a n c e b a r a m p l i t u d e 5 6 9 + 7 0 0 + 2 0 0 to + 9 0 0 + 3 . 5 m V 

re la t i ve 5 6 9 0 - 7 0 to + 3 0 ± 1 % 
L u m i n a n c e n o n l i n e a r i t y 5 6 7 0 0 to + 5 0 ± 0 . 5 % 
L u m i n a n c e S / N r a t i o , 

w e i g h t e d , 0 to 5 M H z 5 6 7 + 7 5 + 3 0 to + 7 5 ± 2 dB 
S / N r a t i o , u n w e i g h t e d b a s i c + 7 5 + 3 0 to + 7 5 ± 2 dB 

M u l t i b u r s t 

A m p l i t u d e ( 0 . 5 / 1 / 2 / 4 / 

4 . 8 / 5 . 8 M H z ) 5 6 7 + 1 0 0 ± 1 0 t o + 1 5 0 ± 1 . 5 % 
Flag a m p l i t u d e 5 6 7 + 4 2 0 + 2 0 0 to + 5 5 5 ± 5 m V 

Pulse-to-bar r a t i o 5 6 7 + 1 0 0 + 1 0 + 1 2 5 ± 1 % 
S C / H p h a s e b a s i c 0 - 1 8 0 + 1 8 0 ± 5 ° 
Sync a m p l i t u d e (SIS) 5 6 9 0 - 5 0 t o + 1 0 0 ± 1 % 
Sync a m p l i t u d e t o l e r a n c e 5 6 9 0 - 5 0 t o + 1 0 0 ± 1 % 
Sync leve l 6 2 4 + 3 0 0 + 1 5 0 t o + 6 0 0 + 5 m V 
Sync- to -bar 

Rat io ( 3 : 7 ) b a s i c + 1 0 0 + 5 0 t o + 1 10 ± 1 % 
Peak- to -peak b a s i c + 1 0 0 0 + 5 0 0 l o + 1 3 0 0 ± 5 m V 

Sync- to-burst star t 6 2 4 + 5 . 6 + 4 to + 8 ± 0 . 0 2 l is 

Subcar r i e r regenerator p h a s e - l o c k e d to s u b c a r r i e r w i t h burst 

s i g n a l as r e fe rence 
N o m i n a l f r e q u e n c y 4 . 4 3 3 6 1 9 M H z 
Pull-in r a n g e ' ± 5 0 H z o f n o m i n a l fjc 
Phase shift w i t h 

s u b c a r r i e r f r e q u e n c y c h a n g e < 0 . 2 5 ° pe r H z d e v i a t i o n 

bu rs i a m p l i l u d e c h a n g e < 0 . 5 ° pe r d B d e v i a t i o n fo r 6 d B d e v i a ­

t ion f r o m n o m i n a l burs t a m p l i t u d e 
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Distortion Network UPF-Z 

Uses 

To check the per formance of a v ideo an­

alyzer, it is not sufficient to use solely an 

ideal v ideo signal for testing. It has to 

be ensured that the v ideo ana lyzer also 

provides correct results for distorted sig­

nals. The Distort ion Ne two rk UPF-Z is a 

suitable tool for this purpose. It is simply 

connected into the signal path between 

v ideo signal generator and ana lyzer 

and produces either l inear or nonl inear 

distor t ion. 

S w i t c h o v e r f rom 

int. to ext . r e f e rence < 0 . 5 ° 
Inpu t c h a n n e l v a r i a t i o n < 0 . 5 ° 
V a r i a b l e g a i n < 0 . 5 ° / d B in r a n g e -6 to + 6 d B 

M e a s u r e m e n t a c c u r a c y in multiple d is ­

p l a y mode 
W a v e f o r m o v e r l a y s ( x l 0 ) , re la t i ve ± 1 0 0 ns, 1 % o f n o m i n a l b a r a m p l i l u d e 
Vec to r o v e r l a y s , re la t i ve ± 1 °, ± 1 % o f n o m i n a l b a r a m p l i t u d e 

Microprocessor control system M C 6 8 0 0 0 , 1 0 M H z 
S t o r a g e o f ins t rument set t ings t y p . 1 y e a r ( se l f - charg ing ba t te ry ) 
D i a g n o s t i c s bui l t - in a u t o m a t i c test ing o f f ron t -pane l 

keys a n d LED i n d i c a t o r s 

CRT 8 c m x 1 0 c m , i n te rna l l y e t c h e d g r a t i ­

cu le w i t h v a r i a b l e sca le i l l u m i n a t i o n : 

sca les p r o v i d e d fo r w a v e f o r m a n d vec­

tor d i s p l a y 

General data 

P o w e r s u p p l y 1 1 0 / 1 2 0 V ( 9 0 to 1 3 2 V ) o r 2 2 0 / 

2 3 0 V (1 8 0 to 2 6 4 V ) ; jumper -se lec ta ­

b l e , 4 8 to 6 6 H z , 1 2 5 V A 
D i m e n s i o n s ( W x H x D) ; w e i g h t 2 1 6 m m x 1 3 4 m m x 4 5 1 m m ; 8 . 2 kg 

Ordering information 
V i d e o A n a l y z e r (PAL) 

C o m p o s i t e VTA 7 1 1 0 6 2 . 5 0 9 0 . 0 2 
C o m p o n e n t / c o m p o s i t e VTA 7 2 1 0 6 2 . 5 1 9 0 . 0 2 
C o m p o s i t e w i t h a u t o m e a s u r e 

f u n c t i o n VTA 7 3 1 0 6 2 . 5 2 9 0 . 0 2 

Ext ras 

P o r t a b l e c a s e w i t h h a n d l e a n d sun-

sh ie l d VTA-Z1 1 0 6 2 . 5 3 9 0 . 0 0 

D o u b l e a d a p t e r w i t h o n e b l a n k p a n e l 

f o r m o u n t i n g in 1 9 " racks VTA-Z2 1 0 6 2 . 5 4 1 9 . 0 0 

Specifications 

A l l va lues m e a s u r e d o n CCIR s igna ls 1 7 , 3 3 0 a n d 3 3 1 (CCIR Rec. 4 7 3 - 4 
A n n e x I). 

Linear distortion 

P a r a m e t e r N o m i n a l distortion G u a r a n t e e d r a n g e 
Level - 1 0 % - 9 . 8 l o - 1 0 . 2 % 
Til l 1 0 % 9 . 8 to 1 0 . 2 % 
S t r e a k i n g / r o u n d i n g 1 0 % 9 . 8 lo 1 0 . 2 % 
Base l i ne d i s t o r t i on 2 0 % 1 9 . 6 l o 2 0 . 4 % 
2T pu lse a m p l i l u d e ( re fe rence p o i n t 

l o E B U ) - 2 9 . 2 % - 2 8 . 6 t o - 2 9 . 8 % 
2T pu lse a m p l i t u d e ( a v e r a g e d refer­
e n c e v a l u e + 1.5 u.s f r o m 2T pulse) - 3 0 . 6 % - 3 0 . 0 to-31.2% 
C o l o u r s u b c a r r i e r a m p l i l u d e 

( 2 0 T pu lse o r CCIR 3 3 1 ) - 3 3 . 3 % - 3 2 . 6 l o - 3 4 . 0 % 
2 0 T g r o u p d e l a y - 1 5 0 ns - 1 4 7 t o - 1 5 3 ns 
2 0 T i n t e r m o d u l a t i o n - 1 1 % - 1 0 . 5 l o - 1 1 . 5 % 
Burst a m p l i t u d e - 3 3 . 3 % - 3 2 . 6 l o - 3 4 . 0 % 

Nonlinear distortion1' 

P a r a m e t e r N o m i n a l distortion 
Di f f e ren t i a l g a i n ( A m a x - A m i n ) / A Q a p p r o x . 3 5 % 
D i f f e ren t i a l p h a s e <p m o x - (p m , n a p p r o x . 9 ° 
C h r o m i n a n c e / l u m i n a n c e i n t e r m o d u l a ­
t i o n ( l ine 3 3 1 ) a p p r o x . - 2 % 

L u m i n a n c e n o n l i n e a r i t y (w i th level 

s a m p l i n g in m i d d l e o f s ta i rcase) a p p r o x . 1 1 % 
Sync pu lse a m p l i t u d e a p p r o x . + 1 0 % 

General data 

Without distortion Wi th distortion 
network ne twork 

Return loss u p to 6 M H z > 3 4 d B no t d e f i n e d 
Inser t ion loss up to 6 M H z < 0 . 0 2 d B f r e q u e n c y - a n d / o r 

l e v e l - d e p e n d e n t 
L inear -d i s to r t i on n e t w o r k 

A t t e n u a t o r ( 7 5 Q) 0 . 9 1 dB 
T ime cons tan t o f RC n e t w o r k 8 6 6 ns 
M a x . a t t e n u a t i o n o f h i g h 
f r e q u e n c i e s 3 3 . 3 % 

N o n l i n e a r - d i s t o r t i o n n e t w o r k b i p o l a r pass i ve l i m i t i n g n e t w o r k w i t h 
l e v e l - d e p e n d e n t p h a s e shift 

O v e r a l l d i m e n s i o n s (L x W x H) 1 0 2 m m x 2 8 m m x 4 0 m m 

Ordering information 
Distortion Ne twork UPF-Z 0 2 3 0 . 5 1 1 9 . 0 0 

1) The specs a r e typ ica l va lues; the ac tua l va lues v a r y a c c o r d i n g to the ind iv id ­

ual d is to r t ion ne twork , v i d e o level , a m b i e n t t empera tu re , contents o f ten lines 

a h e a d o f re ference l ine a n d / o r test l ine. This is par t i cu la r l y true for d i f feren­

t ial g a i n a n d phase as we l l as for sync pulse a m p l i t u d e w i l h re ference to lu­

m i n a n c e b a r a m p l i t u d e . 
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Contents of Chapter 4 

Designation Frequency range Field of application, special features Type Page 

Spectrum & 
Ne two rk Ana lyze r 

1 0 0 Hz to 2 6 . 5 G H z Spectrum a n d network analysis in satellite com­
municat ions, m ic rowave module testing and di­
rect ional and mobi le rad io measurements 

F S M S 2 6 6 6 

Harmon ic M ixe r 2 6 . 5 to 1 1 0 G H z External mixers for enhanc ing the fields of app l i ­
cat ion of Rohde&Schwarz spectrum analyzers 
into the submil l imeter range 

FS-Z16toFS-Z21 6 9 

Fast A / D 
Converter 

Realtime d isp lay of sweep times d o w n to 1 0 0 |us. 
H igh sampl ing rate and new tr igger functions 
GATE and G A P SWEEP wi th Rohde & Schwarz 
spectrum analyzers (optional) 

FSA-B7 7 0 

B roadband 
F M Demodulator 

DECT-compatible modula t ion analysis wi th 
R o h d e & S c h w a r z spectrum analyzers : analysis 
of complex processes in f requency and time do­
main a n d over modula t ion range (optional) 

FSA-B8 71 

Ne twork Ana lyzer 
Polyskop 

1 0 0 kHz to 1.6 G H z 
(3 GHz ) 

Scalar network ana lyzer for economica l meas­
urements in p roduc t ion , qual i ty control and 
service 

Z W O B 7 2 
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Spectrum & Network 
Analyzer FSMS26 

100 Hz to 26 .5 G H z 

The specialist for testing 

state-of-the-art communication 

systems 

Uses 

The Spectrum & Ne two rk Ana lyzer 

F S M S 2 6 from R o h d e & S c h w a r z is ab le 

to perform a large var iety of tasks in sat­

ellite communicat ions as wel l as in mi­

c rowave module and component test­

ing . Typical f ields of app l i ca t ion in­

c lude d i rect ional a n d mobi le rad io as 

wel l as measurements in the submil l i-

meter range wh ich are made wi th the 

a id of external mixers (see page 6 9 ) . 

In add i t ion to the excellent characteris­

tics of the FSM basic model (catalog 

9 3 / 9 4 , p a g e 178) , the F S M S 2 6 

provides network analysis up to 

2 6 . 5 G H z . This a l lows even high loss­

es a n d ga ins to be determined, eg in 

• satellite communicat ions and 

di rect ional rad io systems 

• measurements of shie ld ing 

effectiveness a n d 

• m ic rowave component testing 

Main features 

• Cont inuous receive f requency 

range 

• Selective receive section 

• Fundamental mix ing 

• Tracking generator up to 

2 6 . 5 G H z ; up to 5 G H z wi th fre­

quency offset ± 1 G H z 

• Highest f requency accuracy 

• Extremely low inherent noise 

• Very l ow phase noise 

• W i d e dynamic range 

• Ca l ib ra ted A M / F M demodulators 

• RF input adap te r for N or 3.5-mm 

PC connectors (male / female) 

• Versatile evaluat ion functions 

• Fast sweep rates 

• Simple and fast opera t ion 

• Large number of interfaces 

• Flexible sof tware concept 

Characteristics 

Continuous frequency range 

A highly integrated m ic rowave front-

end a l lows cont inuous sweeps from 

A F ( 1 0 0 Hz) through to mic rowave 

(26 .5 G H z ) : 

• Six-stage YIG filter 

• Distortion-free switchover between 

the receiv ing bands by means of 

internal d ip lexer 

• At tenuator fitted wi th ca l ib ra t ion 

inputs 

Software-control led level matching 

minimizes spurious products in the dy­

namic range of the 1 st mixer. Measure­

ments wi th extremely high sensitivity 

can be made over the entire f requency 

range. 

High frequency accuracy and spectral 

purity 

Frequency spans up to 5 M H z (for 

receive frequencies > 12 .91 G H z : 

1 0 M H z ) are fully synchronized wi th a 

high resolut ion. For spans above this 

va lue, the high accuracy is ach ieved by 
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synchron iz ing the start and stop fre­

quencies of the Y IG oscil lator that fea­

tures extremely low phase noise. 

The excellent spectral puri ty of the mi­

c r o w a v e synthesizer enables conven­

ient phase noise measurements even in 

the mic rowave range. 

The smallest resolution bandw id th is 

6 Hz , ensuring detect ion of line-fre­

quency interference and non-harmonic 

emissions. The quasi-continuously var i ­

ab le bandw id th a l lows an opt imum 

compromise to be made between reso­

lut ion, f requency span and sweep t ime. 

Tracking generator with frequency 

offset allowing network analysis 

Transmission measurements can be 

made in a dynamic range of 1 2 0 dB for 

losses (resolution bandw id th 1 kHz) 

a n d 105 dB for gains throughout the 

f requency range up to 2 6 . 5 G H z . Due 

to the use of a selective receiver, meas­

urements can also be made on nonline­

ar devices under test, since the harmon­

ics f i l tered out d o not produce any 

measurement errors. 

The F S M S 2 6 also a l lows measure­

ments on frequency-convert ing mixer 

stages and tuners wi th built-in local os­

ci l lator. A f requency offset of max. 

+ 1 G H z (up to 5 GHz) can be effected 

wi thout add i t iona l s ignal sources. 

Short sweep times a l l ow the fo l low ing 

parameters to be adjusted under quasi-

realt ime condi t ions: 

• Convers ion loss /ga in 

• LO feedthrough 

• Isolation 

• Image-frequency reject ion 

The F S M S 2 6 supports the versati le ca­

pabi l i t ies of u p / d o w n conversion to 

both normal and inverted posit ions. 

Operation 

Clear operating concept 

The ana lyzer is easy to operate even for 

complex measurements. A single spin-

whee l , clear front-panel layout a n d 

softkeys a long the bottom edge of the 

screen make for ease of opera t ion , re­

duce operator errors a n d speed up 

measurements. Parameters are entered 

v ia the numeric keypad and can be var­

ied using the step keys or the spin-

whee l . 

A n LED panel c lear ly indicates the cur­

rent status of four trace memories. The 

status d isp lay in the help menu provides 

a list of the act ive settings; a hardcopy 

of this list as wel l as of the d isp lay can 

be output. 

Numerous automatic test routines 

• Marke r functions wi th up to eight 

markers 

• Level, f requency and bandw id th 

correct ions 

• Selftest 

• Adap ta t i on to type of signal 

• Selectable opera t ing modes: 

L O W NOISE and 

L O W DISTORTION 

Screen display 

Al l important parameters and results 

can be read direct ly on a 9 " colour 

screen wi th high graph ics resolut ion. 

Relevant data a n d informat ion such as 

functions, status l ine, scal ing and com­

mand line are logical ly a r ranged on the 

screen wi thout affect ing the d isp lay of 

the measurement results. 

Enhanced configuration 

Remote control, automated measure­

ments 

Al l functions can be remote-control led 

v ia the IEC/IEEE-bus interface. For fre­

quently recurr ing measurements, the in­

strument settings can be stored and re­

cal led when requi red. The computer 

function (FS-Z4) a l lows automat ic exe­

cution of complete test routines as we l l 

as storage of BASIC test programs and 

da ta . 

Data processing via PC 

IEC/IEEE-bus p rog ramming a n d nu­

merous built-in evaluat ion functions 

speed up the generat ion of user soft­

w a r e . The F S M S 2 6 can be connected 

to any lEC/IEEE-bus-compatible PC, eg 

Process Control lers PSM or PSA from 

R o h d e & S c h w a r z . 

Noise Measurement Software FS-K3 

Through the use of a separate preampl i ­

fier, the FSMS26 is turned into an auto­

matic noise measurement system. A n 

interesting feature is that measurements 

can be made through to 2 6 . 5 G H z 

wi thout add i t iona l convers ion. 

External keyboard 

Keyboard PCA-Z1 provides enhanced 

user convenience in label l ing the 

screen hardcopy. 

Printer/plotter 

The FSMS26 a l lows simple logg ing of 

results on a printer, v ideo printer or 

IEC/IEEE-bus plotter wi th op t im ized 

resolution a n d d isp lay size. 

External monitor 

A n external colour monitor, eg P M C 3 , 

P M C 4 from R o h d e & S c h w a r z , or a 

large-display projector can be connect­

ed to an RGB output for special work­

stations or for t ra in ing a n d demonstra­

t ion 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 same as FSM 

Amplitude same as FSM, however 

Immunity to interference 
I m a g e - f r e q u e n c y re j ec t i on r e f e r r e d to r e f e r e n c e leve l 

f + ( 2 x 5 4 2 1 . 4 M H z ) > 8 0 d B , t yp . 9 0 d B 
f ± 4 4 2 . 8 M H z > 8 0 d B , t y p . 1 0 0 d B 
f ± 2 2 1 . 4 M H z > 8 0 d B , t y p . 1 0 0 dB 
f + 4 2 . 8 M H z > 1 0 0 d B , t yp . 1 1 5 dB 
f + 8 . 3 8 8 M H z > 1 0 0 d B , t y p . 1 1 5 d B 

IF r e j e c t i o n r e f e r r e d to r e f e r e n c e leve l 
2 2 1 . 4 M H z > 1 0 0 d B , t y p . 1 1 0 d B 
2 1 . 4 M H z > 1 0 0 d B , t y p . 1 1 0 d B 
4 . 1 9 4 M H z > 1 0 0 d B , t yp . 1 1 0 d B 

Sweep same as FSM 

S w e e p t ime 
S p a n > 0 H z 

Set t ing r a n g e s step s ize 
2 0 ms to 2 s 2 0 ms 
2 l o 2 0 s 2 0 0 ms 
2 0 to 1 9 8 0 s 2 s 

Error < ± l x l 0 " 3 

S p a n = 0 H z 
Se t t i ng r a n g e s step s ize 

2 0 0 us to 1 0 ms 1 / 2 / 4 / 8 / 1 0 
2 0 ms to 1 9 8 0 s see s p a n > 0 H z 

Error 
2 0 0 us to 1 0 ms < ± 2 % 
2 0 m s to 1 9 8 0 s < ± 1 x 1 0 " 3 

S a m p l i n g ra te 1 / 8 . 9 u.s 
T ime m e a s u r e m e n t w i t h the a i d o f m a r k e r s a n d cu rso r 

l ines 

Reso lu t ion s w e e p t i m e / 9 0 0 

S w e e p m o d e s a m e as F S M 

Scalar network analysis 
F r e q u e n c y r a n g e 1 0 0 H z to 2 6 . 5 G H z 
F r e q u e n c y s p a n 0 H z , 1 0 H z to 2 6 . 5 G H z 
F r e q u e n c y of fset 
(s top f r e q u e n c y < 5 G H z ) 0 to ± 1 G H z 
G a i n m e a s u r e m e n t r a n g e 1 0 5 dB 
Loss m e a s u r e m e n t r a n g e , R B W = 1 k H z 

1 0 M H z < f < 4 . 7 G H z 1 1 0 d B , t y p . > 1 1 5 d B 
4 . 7 G H z < f < 1 8 G H z > 1 0 5 d B , t y p . > 1 1 5 d B 
1 8 G H z < f < 2 6 . 5 G H z > 1 0 0 d B , t y p . > 1 0 5 d B 

Inheren t f r e q u e n c y r e s p o n s e (start 
f r e q u e n c y > 5 x reso lu t i on b a n d w i d t h 
in d e f a u l t c o u p l e d m o d e ) 

f < 4 . 8 G H z < 2 . 5 d B , t y p . 1.5 d B 
4 . 8 G H z < f < 2 6 . 5 G H z < 5 d B , t yp . 3 d B 

O u l p u t leve l - 7 5 d B m to 0 d B m ( a d j u s t a b l e in 
5-dB steps) 

Level v a r i a t i o n ( level o f t r a c k i n g 
g e n e r a t o r - 2 0 d B m at 1 0 0 M H z ) < 0 . 5 d B 
A d d i t i o n a l e r r o r o n s w i t c h i n g 
b e t w e e n RF a n d A F d e t e c t o r < 0 . 3 d B 
A d d i t i o n a l e r r o r o n s w i t c h i n g l o 
f > 4 . 8 G H z <1 d B 

F r e q u e n c y r e s p o n s e , start f r e q u e n c y 
> 5 x R B W in d e f a u l t c o u p l e d m o d e , 
r e f e r r e d to leve l a t 1 0 0 M H z 
(RF de tec to r ) o r 1 M H z (AF de tec to r ) 

1 0 0 H z to 4 . 8 G H z < 2 d B 
4 . 8 G H z to 2 6 . 5 G H z < 2 . 5 d B 

A d d i t i o n a l e r r o r c a u s e d b y 
f r e q u e n c y of fset < 2 d B 
Spu r i ous ( f r e q u e n c y of fset 0 H z , 2 0 
t o 3 5 ° C ) 

H a r m o n i c s 
3 k H z < f < 4 . 8 G H z > 2 0 d B 
4 . 8 G H z < f £ 1 3 . 2 5 G H z > 7 d B 

S u b h a r m o n i c s , f > 1 2 . 9 1 G H z > 7 d B 
O t h e r (ca r r ie r of fset > 2 0 k H z ) > 3 0 d B 

Res idua l F M (rms), m e a s . b a n d w i d t h 
3 0 H z to 3 k H z < 3 0 0 H z 
3 k H z to 2 0 k H z < 1 k H z 

A M m o d u l a t i o n e x t e r n a l A F sou rce 1 0 H z to 15 k H z , 
m < 3 0 % 

Demodulation, VDU same as FSM 

Inputs and outputs same as FSM, however 

Front p a n e l , RF section 
Local osc i l l a to r S M A f e m a l e 

F r e q u e n c y r a n g e 5 . 1 to 1 3 . 1 4 G H z 
O u l p u t leve l > - 5 d B m , t y p . > 0 d B m 
V S W R < 2 . 5 t yp . 

RF I N P U T 5 0 n 
( 1 0 0 H z to 2 6 . 5 G H z ) a d a p t e r sys tem, N m a l e a n d f e m a l e , 

3 . 5 m m m a l e a n d f ema le 

V S W R ( 3 . 5 - m m f e m a l e a d a p t e r ) 
RF a t t e n u a t i o n < 1 0 d B > 1 0 d B 2 0 d B 

f < 1 0 G H z 2 . 5 t y p . 2 . 0 1.5 
1 0 G H z < f < 1 8 G H z 2 . 5 t y p . 2 . 5 2 . 0 
1 8 G H z < f < 2 6 . 5 G H z 2 . 8 t y p . 2 . 8 t yp . 2 . 2 

C A L O U T P U T 
( 1 0 0 M H z , - 2 0 d B m ) B N C f e m a l e , 5 0 
V S W R < 1 . 1 
P R O B E / C O D E (supp ly a n d c o d i n g 
c o n n e c t o r , e g for a c t i v e o r pass i ve 
p r o b e s a n d a n t e n n a s ) 1 2 - c o n l a c t Tuchel f e m a l e 

S u p p l y v o l t a g e + 1 0 V a n d - 1 0 V, m a x . 1 0 0 m A 
N O I S E S O U R C E B N C f e m a l e , 2 8 V s w i t c h a b l e , m a x . 

5 0 m A 

General data 
P o w e r s u p p l y 1 0 0 / 1 2 0 / 2 2 0 / 2 4 0 V ± 1 0 % , 

4 5 to 6 6 H z , 5 0 0 V A 
D i m e n s i o n s ( W x H x D) 4 3 5 m m x 4 7 2 m m x 5 9 0 m m 
W e i g h t 6 2 kg 

Ordering information 
Spect rum & Ne twork A n a l y z e r F S M S 2 6 1 0 3 3 . 3 5 4 0 . 5 2 

Extras s a m e a s F S M , plus 
H a r m o n i c M i x e r Set (for e x t e r n a l 
f r e q u e n c y m i x i n g f r o m 
2 6 . 5 to 1 1 0 G H z ) F S - Z 1 6 1 0 4 6 . 2 1 2 5 . 0 0 
D I N - A 3 Plotter D O P 3 1 0 0 9 . 8 3 5 2 . 0 0 
C o l o r M o n i t o r P M C 3 1 0 0 9 . 8 2 3 0 . 0 0 
Indus t r ia l Plotter P M C 4 1 0 3 4 . 8 0 0 0 . 0 2 
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Harmonic Mixer Set 
FS-Z16 

Spectrum analysis up to 

1 1 0 G H z with 

Rohde&Schwarz Spectrum 

Analyzers FSM or FSMS 

Uses 

The Harmon ic M i x e r Set FS-Z16 ena­

bles convenient measurements w i th the 

R o h d e & S c h w a r z Spectrum Ana lyzers 

FSM a n d FSMS beyond their upper fre­

quency limit of 2 6 . 5 G H z right into the 

submil l imeter range. 

Standard waveguide bands 

• A -band (FS-Z18): 2 6 . 5 to 4 0 G H z 

• U-band (FS-Z19): 4 0 to 6 0 G H z 

• V-band (FS-Z20): 5 0 to 7 5 G H z 

• W - b a n d (FS-Z21): 7 5 to 1 10 G H z 

The complete set comprises four exter­

nal Mixers FS-Z18 to FS-Z21, one LO 

ampl i f ier as well as a set of cables and 

transit case (Accessories FS-Z17). The 

mixers are also ava i lab le individual ly, 

the Accessories FS-Z17 be ing howev­

er required for operat ion in any case. 

Main features 

• Intell igent sof tware preselector 

el iminates all unwanted signals 

wi thout loss in sensitivity 

• H igh measurement sensitivity 

( - 9 4 dBm in W-band ) due to the 

use of low-order harmonics 

• H igh level measurement accuracy 

tak ing into account frequency-de­

pendent conversion loss of mixers 

Operation 

The external mixers produce harmonics 

of the local osci l lator of the spectrum an­

alyzer, thus conver t ing the mic rowave 

signal to be measured to the IF of the an­

alyzer. The image frequencies generat­

ed several times dur ing this process are 

re l iab ly suppressed by the sof tware 

preselector. This sof tware function is 

ab le to dist inguish between the " t rue" 

s ignal a n d mult iple responses: the re­

sult shown on the ana lyzer d isp lay cor­

responds to that of a spectrum meas­

ured by a ha rdware preselector. 

Specifications 
Type F S - Z 1 8 F S - Z 19 F S - Z 2 0 F S - Z 21 

F r e q u e n c y r a n g e 2 6 . 5 to 4 0 G H z 4 0 to 6 0 G H z 5 0 to 7 5 G H z 7 5 to 1 1 0 G H z 
Sens i t i v i t y 
( R B W = 1 kHz ) - 1 1 0 d B m - 1 0 6 d B m - 9 8 d B m - 9 4 d B m 
C o n v e r s i o n loss 2 2 d B 1 9 dB 2 8 d B 4 0 dB 

Ordering information 
H a r m o n i c M i x e r Set 
( i n c l u d i n g A c c e s s o r i e s FS-Z17) F S - Z 1 6 1 0 4 6 . 2 0 9 0 . 0 2 
H a r m o n i c M i x e r FS-Z 18 1 0 4 6 . 2 7 2 5 . 0 2 

FS-Z 19 1 0 4 6 . 2 7 6 0 . 0 2 
F S - Z 2 0 1 0 4 6 . 2 8 2 5 . 0 2 
FS-Z21 1 0 4 6 . 2 8 6 0 . 0 2 

A c c e s s o r i e s , cons i s t i ng o f LO 
a m p l i f i e r , set o f c a b l e s , c a s e FS-Z 1 7 1 0 4 6 . 2 6 6 0 . 0 2 
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Fast A/D Converter 
FSA-B 7 (Option) 

Gate and gap sweep in real­

time down to 100 us 

Uses 

In conjunct ion wi th R o h d e & S c h w a r z 

spectrum analyzers, the fast A / D Con­

verter FSA-B7 a l lows realt ime d isp lay 

for sweep times d o w n to 1 0 0 u.s using 

high sampl ing rates and new tr igger 

modes. The spectrum analyzers can 

thus also be used in the fields of d ig i ta l 

rad iocommunica t ions , TV a n d of sam­

pled signals. 

A l l Rohde & Schwarz Spectrum Ana­

lyzers FS... models .55 are fitted wi th 

FSA-B7 a n d FSA-B 8 (page 71) as 

s tandard . FS... models .52 as wel l as 

the EMI Test Receivers ES...I can be 

retrofi t ted. 

G S M , PCN and DECT applications 

• POWER R A M P I N G : time character­

istic of transmitter power w i th in a 

time slot 

• G A P SWEEP: showing transient re­

sponse of a t ime slot by means of 

the g a p sweep mode 

• M I D AMBLE: showing t ime invar­

iant part of edge-modula ted t ime 

slot by ave rag ing 

Video applications 

• Measurement of CVS wi th high 

sampl ing rate 

• GATE SWEEP: d isp lay of pulsed-

signal carr ier in gate sweep mode 

• Quas i -ana log d isp lay: eg measure­

ment of intermodulat ion products of 

an IF ampl i f ier 

Main features 

• N o interpolat ion even wi th short 

sweep times 

• 1 2-bit resolution wi th 9 - M H z sam­

pl ing rate 

• V ideo output normal a n d inverted 

• S a m p l e / m a x . peak, min. peak 

from 1 0 0 u.s to 1 9 8 0 s 

• Quas i -ana log signal d isp lay 

• Tr igger mode GAP SWEEP in t ime 

d o m a i n : pre /post - t r igger wi th scal­

ing in t ime or bit units 

• Tr igger mode GATE SWEEP in fre­

quency d o m a i n : t r igger ing on 

edge or level 

Specifications 

The data specified below concern the differences between models 
.55 and the basic models .52 (see catalog 93/94, page 182 "Sweep") 

S a m p l i n g rare 9 M H z 
Reso lu t ion 12 b i t 
Level s tab i l i t y < 0 . 1 d B 
S w e e p t ime step s i ze : 

1 0 0 us to 2 ms 1 0 0 u.s 
2 lo 2 0 ms 1 ms 
2 0 ms to 2 s 2 0 ms 
2 to 2 0 s 2 0 0 ms 
2 0 to 1 9 8 0 s 2 s 

V i d e o ou tpu t 0 to 1 V in to 7 5 Q (short-c ircui t-
p r o o f ) , i n v e r t e d / n o n - i n v e r t e d 

T r i gge r f ree r u n / v i d e o / n e t w o r k / e x l e r n a l 
De tec to r m o d e 

1 0 0 us to 1 9 8 0 s s a m p l e / m a x . p e a k / m i n . p e a k 
2 0 m s l o 1 9 8 0 s a u t o p e a k 

S w e e p m o d e ( t r igger menu) 
GATE S W E E P (in f r e q u e n c y d o m a i n ) : see t i m i n g d i a g r a m in next c o l u m n 

D e l a y 1 u s to 1 0 0 s, s tep s i ze 1 0 0 ns 
Length 1 (as to 1 0 0 s (w i th e d g e t r i g g e r i n g ) , 

s tep s ize 1 0 0 ns 
Level - 5 to + 5 V [w i th leve l t r i g g e r i n g ) , s tep 

s ize 6 4 steps 
T r i g g e r 

G a t e m o d e LEVEL t r i g g e r i n g o n leve l ( p o s i t i v e / n e g a t i v e ) 
G a t e m o d e E D G E t r i g g e r i n g o n e d g e ( p o s i t i v e / n e g a t i v e ) 

G A P S W E E P (in t ime d o m a i n ) ; see g r a p h next p a g e 
Pre- t r igger l i m e m a x . 1 0 0 s ( 7 0 x s w e e p t ime) , 

step s ize 1 0 0 ns 
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PosMr igge r t ime 0 to 1 0 0 s, step s i ze 1 u.s 
G a p l i m e 0 to 1 0 0 s, step s ize 1 j is 

Q u a s i - a n a l o g d i s p l a y (d i sp lay menu) d i s p l a y of i n d i v i d u a l results as p ixe ls 
a n d s u m m a t i o n w i t h s w e e p s ; d i s p l a y 
of result s p r e a d 

Ordering information 

Fast A / D Conver te r (option) FSA-B7 1 0 4 6 . 3 7 5 0 . 5 2 

Broadband FM Demodula­
tor FSA-B 8 (Option) 

Uses, characteristics 

Thanks to b r o a d b a n d FM Demodulator 

FSA-B 8, DECT-compatible measure­

ments over the complete modula t ion 

range are possible wi th Rohde & 

Schwarz spectrum analyzers. Whe the r 

it is the precise determinat ion of devia­

t ion and carr ier f requency drift on DECT 

signals at the max imum bit rate or meas­

urement of the transient response time 

of fast synthesizers at a f requency offset 

of a few Hz, the FM Demodulator mas­

ters them equal ly we l l . The photo on the 

first p a g e of this chapter shows transient 

measurements on a synthesizer. 

Measurement of center f requency 

error a n d dev ia t ion error 

Measurement of carr ier f requency 

drift dur ing a single burst 

Accuracy and stabil i ty of t iming 

parameters, packet jitter measure­

ments 

Main features 

• 3-dB bandw id th over 1 M H z 

• Settling time in burst mode <1 u.s 

• Deviat ion measurement range 

5 0 0 kHz 

Al l R o h d e & S c h w a r z Spectrum Ana lyz­

ers FS... models .55 are fitted wi th 

FSA-B 8 and FSA-B7 (page 70) as stand­

a r d . FS... models .52 as wel l as the EMI 

Test Receivers ESxl can be retrofitted. 

Applications 

Comp lex procedures can be evaluat­

e d , ana l yzed a n d documented in the 

f requency and time domains as wel l as 

over the complete modula t ion range: 

Specifications 

M o d u l a t i o n r a n g e s 5 0 0 k H z 5 0 k H z 5 k H z 5 0 0 H z 
Reso lu t ion < 0 . 0 5 % o f m o d u l a t i o n r a n g e 
M o d u l a t i o n f r e q u e n c y r a n g e ( - 3 dB) D C to 1 M H z D C lo 1 M H z D C to 5 0 0 k H z D C to 5 0 k H z 
Error o f d e v i a t i o n i n d i c a t i o n 
(for 1-kHz m o d u l a t i o n f r e q u e n c y ) < 1 % < 2 % < 4 % < 6 % 

(of m e a s u r e d v a l u e p lus 1 % o f m o d u l a t i o n r a n g e ) 
D C of fset (after c a l i b r a t i o n ) 2 % o f m o d u l a t i o n r a n g e ± 1 0 0 H z 
M o d u l a t i o n f r e q u e n c y r esponse 
( re fe r red to 1 kHz) 
M o d u l a t i o n r a n g e s 5 0 0 H z 5 0 k H z 5 k H z 5 0 0 k H z 

D C lo 2 0 k H z - - 0 . 2 d B 0 . 2 d B 
D C to 1 0 0 k H z 0 . 2 dB 0 . 2 dB 
D C to 6 0 0 k H z 2 d B 2 d B 

L inear i ty e r r o r < 1 % (w i th in m o d u l a t i o n r a n g e ) 
Res idua l F M , V B W = 1 0 k H z , rms < 2 0 H z 
Set t l ing t ime in burst m o d e < 3 [as, i n c l u d i n g a p p r o x . 2 u.s burst d e l a y d u e to f i l ter d e l a y a t 

R B W - 3 M H z a n d V B W = 3 M H z ( d e p a r t u r e f r o m s t a t i o n a r y 
v a l u e < 5 % ) 

S y n c h r o n o u s F M t y p . < 1 0 0 H z ( A M 5 0 % , f m o d = 1 k H z , V B W = 3 k H z , 
R B W = 1 0 kHz ) 

Ordering information 

FM Demodula tor (Option) FSA-B8 1 0 4 6 . 4 0 0 5 . 5 2 



72 Spectrum and Network Analysis 

Network Analyzer Polyskop 
ZWOB 

100 kHz to 1.6 (3) G H z 

Scalar network analyzer for 

economical measurements in 

product ion, quality control and 

service 

Uses 

Network Ana lyze r Polyskop Z W O B 

from Rohde & Schwarz is especia l ly de­

s igned for the needs in p roduc t ion , 

qual i ty control a n d service. Since in 

these areas it is usually qui te sufficient 

to know the transmission, ref lection a n d 

g r o u p de lay characterist ics for the eval­

uat ion of DUTs, scalar ana lyzers are the 

best cho ice to per form the measure­

ments requ i red . They p rov ide the fol­

l ow ing advan tages : 

• Excellent p r i c e / p e r f o r m a n c e rat io 

• Ease of opera t ion 

• Short measurement times due to 

less comp lex da ta processing 

• Easy measurements on frequency-

conver t ing modules 

A large var ie ty of accessories inc lud ing 

demodula tors , SWR br idges a n d other 

facil i t ies rounds off the capabi l i t ies of 

this analyzer . 

Characteristics 

Generator section 

• W i d e f requency range a n d high 

measurement accuracy 

• Genera to r wi th counter correct ion 

• H igh harmonic suppression of typi­

ca l ly > 3 5 dB (70 dB w i th opt ion 

ZWOB-B4 ) reduces measurement 

errors in b r o a d b a n d sweep ing to a 

negl ig ib le level. Measurement ac­

curacy is cons iderab ly improved , 

in part icular, when filters w i th h igh 

s topband attenuat ion are tested 

• Low spurious F M in the nar row­

band mode of typ ica l ly < 1 0 0 Hz 

(with op t ion Z W O B - B 4 ) in the low­

er f requency range a l lows sharp 

d isp lay even of very steep filter 

edges 

Analyzer section 

• Ca l ib ra ted a n d temperature-com­

pensated measur ing heads avai la­

ble as accessories 

• Accurate ampl i tude measurement 

ensured by precis ion ampl i f iers 

a n d 14-bit A / D converter 

• H igh measurement speed thanks to 

separate processors for s ignal 

processing a n d display, suppor ted 

by a numeric coprocessor for in­

creased speed 

• Seven user-selectable frequency 

markers 

Operation 

The ergonomic layout of the front panel 

a n d menu-guided opera t ion make it 

easy for the user to handle the instru­

ment quick ly a n d rel iably. The auto-

scale funct ion, for instance, presents 

the userwi th a fas tand opt imal ly scaled 

d isp lay at all t imes. The screen d isp lay 

can be output on a printer, plotter or 

v ideopr in ter at the push of a button. 

Fast automat ic measurements are sup­

por ted by a mask edi tor wh i ch can be 

used to easi ly def ine limit l ines. The limit 

l ine data together wi th the relevant test 

routine and the instrument setups can 

be stored in the built-in C M O S - R A M or 

on f loppies. 

User port 

The test result - g o or nogo - is ava i la ­

ble at the built-in user port a n d can be 

direct ly used for t r igger ing messages or 

act ions. The user port also a l lows set­

t ing of .swi tches on DUTs a n d add-on 

equipment wi thout requi r ing an exter­

nal control ler, eg Switch Unit ZZ-52 

(catalog 9 3 / 9 4 , page 193 ) . This 6-

fo ld test port mult iplexer a l lows for in­

stance fast measurements on multi-

range antenna ampl i f iers in one test run 

wi thout needing to change the cab l i ng . 

Computer function (option ZWOB-Z3) 

Measurements can be automated in full 

or in par t , this be ing main ly of interest 
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for series testing in product ion and 

qual i ty contro l . A p a r t f rom saving t ime 

a n d prevent ing erroneous settings, the 

operator is gu ided through the meas­

urements by screen prompts, so that 

there is no need to have a deta i led 

k n o w l e d g e o f t h e e q u i p m e n t a n d meas­

urement procedure. 

Measurement capabilities 

Level and reflection measurements 

Level f requency response, input reflec­

t ion a n d bandw id th of an ampl i f ier for 

instance can be adjusted in one step. 

Six markers and one delta marker can 

be set for evaluat ing ind iv idual test 

points. 

Measurements on frequency-convert­

ing DUTs 

W h e n using a measur ing head ZZ-2, 

ZZ-3 or ZZ-5, the converted s ignal is 

taken from the DUT output direct ly to the 

f requency counter in the Z W O B . By 

compar i ng the generator f requency 

w i th the measured frequency, the 

Z W O B determines the frequency offset, 

distinguishes between normal and in­

verted frequencies and provides the ap­

propr iate frequency gr id a n d markers. 

Group-delay measurements (option 

ZWOB-B5) 

In add i t ion to the transmission a n d re­

f lection response, the group-de lay 

character ist ic w i th in the transmission 

bandw id th is impor tant for many elec­

tronic components especia l ly in the 

f ield of communicat ions. The test meth­

o d uses ampl i tude modulat ion to deter­

mine the time dif ferences between the 

ze ro crossings of the demodu la ted sig­

nals before and after the DUT; it also en­

ables measurements on frequency-con­

vert ing modules as wel l a s o n DUTs wi th 

a built-in demodulator . 

Accessories 

Demodulator ZZ-1 

It has a built-in termination (50 or 7 5 Q), 

features excellent VSWR, a dynamic 

range of more than 7 6 dB and provides 

continuous coverage of the frequency 

range from 1 0 0 kHz to 3 G H z . 

Active Demodulators ZZ -2 , ZZ -3 , 

ZZ-4 

For measurements on active DUTs such 

as cab le repeaters, antenna ampl i f iers 

a n d tuners in the f requency range 

5 M H z to 1.3 G H z at l ow input vo l tag­

es. The w i d e dynamic range of 9 6 dB 

makes the ZZ-2 also ideal for measure­

ments on n a r r o w b a n d filters. 

The ZZ-3 is recommended for group-de­

lay measurements at l ow levels (1 to 

1 0 0 mV). For measurements on fre­

quency-convert ing DUTs, an IF signal 

can be app l i ed to the Z W O B v ia the RF 

output of the act ive demodulators so 

that IF markers can be d isp layed . 

The Act ive Demodulator ZZ-4 (+5 to 

- 8 0 dBm) can be used over a w i d e 

f requency range from 1 M H z to 3 

G H z . It features very g o o d input 

VSWR, DC isolat ion a n d over load 

protect ion. 

Insertion Unit ZZ-5 

Used to couple out the test s ignal a n d 

a p p l y it eg to the built-in f requency 

counter of Z W O B for IF marker display. 

AF Measuring Head ZZ-6 

ZZ-6 can be used if the DUT has its o w n 

demodulator . If a h igh- impedance de­

tector (eg SWOB3-Z ) is connected 

ahead of the AF mesuring head , high-

impedance RF measurements can also 

be per fo rmed, eg for t roubleshoot ing 

on modules. 

Precision SWR Bridges ZR.. . 

For VSWR measurements (catalog 9 3 / 

9 4 , page 2 0 0 ) . 

Calibration Kit Z C A N 

For checking a n d ca l ib ra t ing the test 

setup for VSWR measurements (cata­

log 9 3 / 9 4 , p a g e 2 0 2 ) . 

Type/Option Order No. Designation 

Z W O B 0 8 5 7 . 0 1 0 7 . 5 0 Basic unit up to 1.6 G H z , wi thout at tenuator 
a n d f l oppy disk dr ive 

Z W O B - B 1 0 8 5 7 . 0 2 0 7 . 0 2 Frequency extension to 3 G H z (if retrof i t ted, 
guaranteed Z W O B specs up to 2 . 7 G H z only) 

Z W O B - B 2 0 8 5 7 . 8 5 0 4 . 0 2 Floppy disk dr ive, requi red for Z W O B - Z 3 

Z W O B - Z 3 0 8 5 7 . 1 2 5 5 . 0 2 Computer funct ion (MS-DOS, R&S BASIC, key­
board) 

Z W O B - B 4 0 8 5 7 . 1 4 5 5 . 0 3 Harmonics filter; especia l ly for h igh harmonic 
suppression (60 dB) 

Z W O B - B 5 0 8 5 6 . 9 0 0 0 . 0 2 Group-de lay measurements; suitable for meas­
urements on frequency-convert ing DUTs 

Z W O B - B 7 0 8 5 7 . 1 0 0 3 . 0 2 Step attenuator 0 to 1 2 0 dB 

Z W O B - B 8 0 8 5 7 . 1 5 5 5 . 0 2 Frequency counter extension from 4 0 0 M H z 
(standard) to 1.2 G H z 
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Network Analyzer Polyskop ZWOB 

Specifications 

Generator section 

Frequency 
R a n g e 1 0 0 k H z to 1 .6 G H z 

w i t h o p t i o n Z W O B - B 1 1 0 0 k H z to 3 G H z 
S p a n 0 l o 1 5 9 9 . 9 M H z ( 2 9 9 9 . 9 M H z ) 
Reso lu t ion 1 k H z 
Error, g u a r a n t e e d va lues ( 2 3 ± 5 ° C | s p a n 5 ' V > 5 2 ' M H z ) 

f < 3 0 0 0 M H z 0 . 0 0 3 x s p a n + 5 0 / 5 0 k H z 
f < 1 5 9 5 M H z 0 . 0 0 3 x s p a n + 2 5 / 2 5 k H z 
f < 4 0 0 M H z 0 . 0 0 3 x s p a n + 1 0 / 2 5 k H z 
f < 9 5 M H z 0 . 0 0 3 x s p a n + 5 / 2 5 k H z 

Error (w i t hou t d r i f t ) , t y p i c a l va lues (FAST M O D E OFF) 
S p a n | < 5 M H z 3 l | > 5 M H z  

S w e e p t ime 
pe r test p o i n t > 1 2 m s > 1 2 m s > 1 2 m s 

f < 3 0 0 0 M H z 8 k H z 0 . 0 0 1 x s p a n + 2 0 k H z 0 . 0 0 0 1 x s p a n + 2 0 k H z 
f < 1 5 9 5 M H z 4 k H z 0 . 0 0 0 5 x s p a n + 2 0 k H z 0 . 0 0 0 1 x s p a n + 2 0 k H z 
f < 4 0 0 M H z 2 k H z 0 . 0 0 0 5 x s p a n + 1 0 k H z 0 . 0 0 0 1 x s p a n + 1 0 k H z 
f < 9 5 M H z 2 k H z 0 . 0 0 0 2 x s p a n + 5 k H z 0 . 0 0 0 1 x s p a n + 5 k H z 

Dr i f t (5 to 4 5 ° C ) a d d i t i o n a l e r r o r < 1 k H z per d e g r e e 
d e v i a t i o n f r o m 2 3 °C 

S p u r i o u s F M ( m e a s u r e m e n t 3 0 H z to 3 k H z , w e i g h t i n g to 
b a n d w i d t h C C I R , q u a s i p e a k ) < 5 k H z (w i t hou t Z W O B - B 4 ) 

< 3 kHz for f < 1 . 6 G H z ( w / o Z W O B - B 4 ) 
< 6 0 0 H z for f < 4 0 0 M H z a n d 
s p a n < 5 M H z 3 ' 
< 1 5 0 H z f o r f < 1 0 0 M H z a n d 
s p a n < 5 M H z 3 ' 

H a r m o n i c s u p p r e s s i o n > 3 0 dB 

w i t h H a r m o n i c s Filter Z W O B - B 4 > 6 0 dB fo r f > 3 0 0 M H z 
> 5 5 dB fo r f > 3 0 M H z 
> 3 0 dB for f < 3 0 M H z 

N o n h a r m o n i c s u p p r e s s i o n > 5 0 dB ( > 5 0 0 k H z f r o m ca r r i e r ) 

Level 
Range + 2 to + 1 6 d B m 

w i t h H a r m o n i c s Fi l ler Z W O B - B 4 + 2 l o + 1 0 d B m 
w i l h A t t e n u a t o r Z W O B - B 7 - 1 0 4 to + 1 6 d B m 
w i t h a t t enua to r + h a r m o n i c s f i l ter - 1 1 0 to + 1 0 d B m 

Reso lu t ion 1 d B 
D e v i a t i o n < 1 . 0 dB for f = 1 0 0 M H z 

( < 0 . 5 d B fo r t a m b = 2 3 ± 5 ° C ) 
F r e q u e n c y r e s p o n s e < ± 1 d B , r e f e r r e d to 1 0 0 M H z 

(<+3 d B fo r f < 0 . 5 M H z ) 

Output 
C o n n e c t o r , i m p e d a n c e N f e m a l e , 5 0 Cl 
Return loss > 1 5 dB ( V S W R < 1 . 4 ) 

Analyzer section 

M e a s u r e m e n t a c c u r a c y u p to ± 0 . 1 d B ( ca l i b ra ted ) 
Test p a r a m e t e r s t ransmiss ion , ref lect ion (VSWR) , g r o u p 

d e l a y (opt iona l ) , power , vo l tage 
Test c h a n n e l s A a n d B 
Dynam ic r a n g e a n d measurement error see m e a s u r i n g h e a d s 
V o l t a g e s l ew r a t e u p to 5 V / m s 

V D U 9 " screen 
Line f r e q u e n c y / r e f r e s h ra te 2 9 . 4 k H z ± 2 % / 5 0 H z ± 2 % 
Reso lu t ion (X x Y) 1 0 2 4 x 5 1 2 p i xe l s 

Disp lay 
D i s p l a y m o d e s fo r a b s o l u t e o r re la t i ve m e a s u r e m e n t 

e i ther l i n e a r o r l o g a r i t h m i c d i s p l a y o f 
2 t races c a n b e s e l e c t e d ; 2 t o l e r a n c e 
cu rves pe r c h a n n e l c a n be d i s p l a y e d 
a d d i t i o n a l l y 

F r e q u e n c y m a r k e r s 7 , user -se lec tab le : 1 de l t a m a r k e r a n d 
6 RF m a r k e r s o r 3 RF a n d 3 IF mark ­
ers in IF m a r k e r m o d e 

E v a l u a t i o n 
A m p l i t u d e d i s p l a y m a x . reso lu t i on 0 . 0 0 1 d B , d i s p l a y 

r a n g e f r o m + 1 0 0 . 0 0 to - 1 0 0 . 0 0 dB 
F r e q u e n c y d i s p l a y m a x . reso lu t i on 1 0 H z 
H o r i z o n t a l l ines 1 l ine o r 1 d e l t a l i ne pe r test t race for 

d i r ec t b a n d w i d t h m e a s u r e m e n t 
M a r k e r s up to 6 m a r k e r s + 1 d e l t a m a r k e r per 

test t race 
A u x i l i a r y func t i ons a u t o m a t i c p o s i t i o n i n g o f m a r k e r to 

m i n i m u m o r m a x i m u m , m a r k e r o r l ine 
a m p l i t u d e used as r e fe rence v a l u e 

A u t o func t ions m a x i m u m to cen te r f r e q u e n c y ; m a x i ­
m u m , m i n i m u m o r m a r k e r used as ref­
e r e n c e v a l u e 

C a l i b r a t i o n m e m o r y 2 c a l i b r a t i o n t races o f 5 0 1 po in ts 
e a c h ; in case o f f r e q u e n c y c h a n g e 
w i t h i n the c a l i b r a t e d r a n g e , s a m p l e 
po in ts a r e i n t e r p o l a t e d 

Re fe rence m e m o r y o n e per t r a c e fo r m a x . 5 0 1 po in ts 
A v e r a g i n g (AVG) d i g i t a l l y o v e r 2 to 2 5 6 s w e e p s 
Step w i d t h c o n t i n u o u s l y a d j u s t a b l e fo r f r e q u e n c y 

a n d a m p l i t u d e 
C o m p e n s a t i o n o f spu r i ous s igna ls 
(e r ror < 1 d B w i l h lest level 5 0 mV) 

w i l h ZZ-1 o r ZZ-5 5 0 m V 
w i t h Z Z - 2 , ZZ-3 o r ZZ -4 5 m V 

S w e e p times (w i t hou t us ing marke r , l i ne , l imit) 
F o r w a r d s w e e p (FAST M O D E O N ) 

Test po in ts Level , t ransmiss ion a n d ref lec- G r o u p - d e l a y m e a s u r e m e n t ' 

t ion m e a s u r e m e n t (split f r e q u e n c y 9 . 9 kHz ) 
" 5 1 0 . 0 3 s 0 . 0 9 s 

1 0 1 0 . 0 6 s 0 . 1 7 s 
2 0 1 0 . 1 2 s 0 . 3 3 s 
5 0 1 0 . 3 0 s 0 . 8 5 s 

If the s w e e p t ime is preset (in FAST M O D E O F F o n l y ) , the m a x i m u m n u m b e r 
o f tesl points is set au tomat ica l l y . It is h o w e v e r poss ib le l o select a smal ler 
number . In FAST M O D E O N , the number o f test points is a l w a y s prese lected. 

Return s w e e p (51 test po in ts ) 
Level , t r a n s m i s s i o n , re f l ec t i on m e a s u r e m e n t G r o u p - d e l a y m e a s u r e m e n t 

FAST M O D E O N : 0 . 0 2 s 0 . 0 5 s 
FAST M O D E OFF h 0 . 0 3 s 0 . 1 0 s 

I W i t h bui l t - in o p t i o n a l H a r m o n i c s Filter Z W O B - B 4 , the s p e c i f i e d l imes re fer 
l o s w e e p i n g w i t h i n o n e f i l ter b a n d (see d a t a b e l o w ) . The return s w e e p t ime 
is i n c r e a s e d b y a p p r o x . 6 ms pe r a d d i t i o n a l f i l ter b a n d . 

Filter b a n d s 
0 . 1 to 2 2 . 5 M H z > 2 0 5 to 3 3 6 M H z 
> 2 2 . 5 to 4 0 M H z > 3 3 6 to 5 6 6 M H z 
> 4 0 lo 6 9 M H z > 5 6 6 to 9 5 1 M H z 
> 6 9 t o l 2 0 M H z > 9 5 1 to 1 6 0 5 M H z 
> 1 2 0 to 2 0 5 M H z > 1 6 0 5 to 3 0 0 0 M H z 

Inputs a n d outputs 
Front p a n e l c o n n e c t o r s 

G e n e r a t o r o u t p u t N f e m a l e 
D e m o d u l a t o r ou tpu ts t w o , 1 2 - c o n l a c l f e m a l e 
FET p r o b e / S w i t c h Un i t Z Z - 5 2 1 2 - con tac t f e m a l e 

Rear p a n e l c o n n e c t o r s 
C e n t r o n i c s i n t e r f ace 3 6 - c o n t a c t f e m a l e 
lEC-bus i n t e r f ace (IEEE 4 8 8 ) 2 4 - c o n t a c t f e m a l e 

Bus func t i ons S H 1 , A H 1 , T 6 , L4 , S R 1 , R L 1 , P P 1 , 
D C 1 , D T I , C I t o C 3 , E2 

USER PORT D-connector , 2 5 - c o n t a c t , 8 p r o g r a m ­
m a b l e ou tpu ts (TTL), 1 i npu t 

Ex te rna l f l o p p y d i sk 3 7 - c o n t a c t f e m a l e 
V i d e o ou tpu t B N C , 7 5 £2 

C o l o u r m o n i t o r 9 - con tac t f e m a l e for mu l t i sync m o n i ­
tors ( P G C a n a l o g a s s i g n m e n t ) 

F r e q u e n c y c o u n t e r input B N C f e m a l e , i npu t f o r IF m a r k e r g e n ­
e r a t i o n 
s t a n d a r d | Z W O B - B 8 

F r e q u e n c y r a n g e 0 . 1 to 4 0 0 M H z 0 . 1 to 1 2 0 0 M H z 
Reso lu t ion 

in se lec ted r a n g e < 1 0 0 M H z 1 0 0 H z 1 0 0 H z 
> 2 0 M H z 4 0 0 H z 1 k H z 

F r e q u e n c y e r r o r see g e n e r a t o r sec t ion 
Input leve l r a n g e 

in se lec ted r a n g e < 1 0 0 M H z c a . < l m V t o l V c a . < l m V l o l V 
> 2 0 M H z c a . < 1 2 m V l o 1 V c a . < 5 m V t o 1 V 
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Input V S W R < 1 . 9 
fo r f < 1 0 0 0 M H z < 1 . 5 
f o r f < 5 0 0 M H z < 1 . 2 

Measuring heads 

Demodula tor ZZ-1 
F r e q u e n c y r a n g e 0.1 to 3 0 0 0 M H z 
F r e q u e n c y response 
0 . 5 to 3 0 0 0 M H z < ± 0 . 5 d B ( re fe r red to 1 0 0 M H z ) 
D y n a m i c r a n g e > 7 6 dB 
M a x i m u m m e a s u r e m e n t level + 1 3 d B m 
N o i s e level < - 6 3 d B m 
I m p e d a n c e 5 0 £ 2 / 7 5 £2 
V S W R < 1 . 1 / < 1 . 1 5 ( f < 2 7 0 0 M H z ) 

< 1 . 2 ( f > 2 7 0 0 M H z ) 
M e a s u r e m e n t e r ro r 
(at 1 0 0 M H z a n d 2 3 ± 2 ° C ) 

+ 13 t o - 2 7 d B m < ± 0 . 2 d B 
- 2 7 to - 4 7 d B m < ± 0 . 5 d B 

T e m p e r a t u r e ef fect < ± 0 . 2 dB a d d i t i o n a l l y 
M a x . i npu t v o l t a g e (rms) 5 V ( A C + DC) 
C o n n e c t o r N m a l e 

Act ive Demodula tor Z Z - 2 
(not su i t ab l e for g r o u p - d e l a y 
measu remen ts ) 
F r e q u e n c y r a n g e 5 to 1 3 0 0 M H z 
I m p e d a n c e 5 0 1 2 / 7 5 £2 
D y n a m i c r a n g e 5 0 Q / 7 5 £2 > 9 6 / > 9 4 d B 
M a x . m e a s u r e m e n t leve l + 1 3 d B m 
N o i s e leve l 5 0 £ 2 / 7 5 £2 < - 8 3 / < - 8 1 d B m 
V S W R < 1 . 3 
M e a s u r e m e n t e r r o r 
(at 1 0 0 M H z a n d 2 3 ± 2 ° C ) 

+ 13 t o - 4 7 d B m < ± 0 . 5 d B 
- 4 7 t o - 6 7 d B m <±1 dB 

T e m p e r a t u r e ef fect < ± 0 . 5 d B a d d i t i o n a l l y 
F r e q u e n c y response 
(ref. to 1 0 0 M H z ) < 2 d B 
M a x . i npu t v o l t a g e (rms) 2 . 5 V ( A C + DC) 
C o n n e c t o r N m a l e 

Act ive Demodula tor Z Z - 3 
F r e q u e n c y r a n g e 5 to 1 3 0 0 M H z 
I m p e d a n c e 5 0 £ 2 / 7 5 £2 
D y n a m i c r a n g e 5 0 £ 2 / 7 5 £2 > 7 6 / > 7 4 d B 
M a x . m e a s u r e m e n t leve l - 7 d B m 
N o i s e leve l 5 0 £ 2 / 7 5 £2 < - 8 3 / < - 8 1 d B m 
V S W R <1 .3 
M e a s u r e m e n t e r r o r 
(a l 1 0 0 M H z a n d 2 3 ± 2 ° C ) 

- 1 0 t o - 4 7 d B m < ± 0 . 5 d B 
- 4 7 to - 6 7 d B m < ± 1 dB 

T e m p e r a t u r e ef fect < ± 0 . 5 d B a d d i t i o n a l l y 
F r e q u e n c y response 
(ref. to 1 0 0 M H z ) < 2 dB 
M a x . i npu t v o l t a g e (rms) 2 . 5 V ( A C + DC) 
C o n n e c t o r N m a l e 

Act ive Demodula tor Z Z - 4 
F r e q u e n c y r a n g e 1 to 3 0 0 0 M H z 
I m p e d a n c e 5 0 £ 2 / 7 5 £2 
D y n a m i c r a n g e 8 5 d B 
M a x . m e a s u r e m e n t leve l + 5 d B m 
N o i s e leve l < - 8 0 d B m 
V S W R S i . 1 5 
M e a s u r e m e n t e r ro r (at 1 0 0 M H z , 
2 3 ± 2 ° C ) 

+ 5 lo - 4 4 d B m < ± 0 . 5 d B 
- 4 4 t o - 6 4 d B m < ± l d B 

T e m p e r a t u r e e r ro r ± 0 . 5 d B a d d i t i o n a l l y 
F r e q u e n c y r esponse (ref. to 
1 0 0 M H z ) < 1 . 5 d B 
M a x . i npu t v o l l a g e (DC) 3 0 V 
M a x . RF i n p u l p o w e r 0 . 3 W (1 W o v e r 1 s) 

Insert ion Unit Z Z - 5 
F r e q u e n c y r a n g e 0.1 to 3 0 0 0 M H z 
F r e q u e n c y r esponse 0 . 5 to 
3 0 0 0 M H z <±1 d B ( re fe r red to 1 0 0 M H z ) 
D y n a m i c r a n g e > 6 9 d B 
M a x . m e a s u r e m e n t leve l + 1 3 d B m 

N o i s e level < - 5 6 d B m 
I m p e d a n c e 5 0 £ 2 / 7 5 £2 
V S W R 

< 1 0 0 0 M H z £ 1 . 2 
< 2 0 0 0 M H z < 1 . 3 
< 2 5 0 0 M H z < 1 . 4 
> 2 5 0 0 M H z s i . 6 

M e a s u r e m e n t e r r o r 
(at 1 0 0 M H z a n d 2 3 ± 2 ° C ) 

+ 13 t o - 2 7 d B m < ± 0 . 2 d B 
- 2 7 to - 4 0 d B m < ± 0 . 5 d B 

Tempera tu re e f fec t < ± 0 . 2 d B a d d i t i o n a l l y 
Inser t ion loss < 2 d B 

< 1 0 0 0 M H z <1 d B 
M a x . i npu t v o l t a g e (rms) 5 V ( A C + D C ) 
C o n n e c t o r N m a l e a n d N f e m a l e 

A F M e a s u r i n g H e a d Z Z - 6 
for h i g h - i m p e d a n c e m e a s u r e m e n t s 
in c o n j u n c t i o n w i l h D e m o d u l a t o r 
P robe S W O B 3 - Z 

D y n a m i c r a n g e 6 0 dB (typ.) 
M a x . test v o l t a g e + 1 V ( i n te rna l l y s w i t c h a b l e lo - 1 V) 
Input i m p e d a n c e 1 0 0 k £ 2 
M a x . i n p u l v o l t a g e ± 1 0 V D C 
C o n n e c t o r B N C f e m a l e 
D a t a s to red in E P R O M a r e e i the r d e c t e c l o r d a t a fo r S W O B 3 - Z 
o r fo r l i nea r m o d e 

fo r g r o u p - d e l a y m e a s u r e m e n t 
(not su i t ab le fo r use w i t h S W O B 3 - Z ) 

Input i m p e d a n c e 1 0 k £ 2 
A l l o t he r d a t a as a b o v e 

General data 

P o w e r s u p p l y 1 0 0 / 1 2 0 / 2 2 0 / 2 4 0 V ± 1 0 % 
4 7 to 6 3 H z , m a x . 2 0 0 V A 

D i m e n s i o n s ( W x H x D) ; w e i g h t 4 5 0 m m x 2 2 1 m m x 6 2 0 m m ; 3 0 kg 

Ordering information 
Network A n a l y z e r Po lyskop Z W O B 0 8 5 7 . 0 1 0 7 . 0 2 

Opt ions 

3 - G H z F r e q u e n c y Ex tens ion Z W O B - B 1 0 8 5 7 . 0 2 0 7 . 0 2 
3V2" F l o p p y Disk Dr i ve Z W O B - B 2 0 8 5 6 . 8 5 0 4 . 0 2 
C o m p u t e r Func t ion Z W O B - Z 3 0 8 5 7 . 1 2 5 5 . 0 2 
H a r m o n i c s Filter Z W O B - B 4 0 8 5 7 . 1 4 5 5 . 0 2 
G r o u p D e l a y M e a s u r e m e n t Z W O B - B 5 0 8 5 6 . 9 0 0 0 . 0 2 
Step A t t e n u a t o r Z W O B - B 7 0 8 5 7 . 1 0 0 3 . 0 2 
F r e q u e n c y C o u n t e r u p l o 1.2 G H z Z W O B - B 8 0 8 5 7 . 1 5 5 5 . 0 2 

M e a s u r i n g h e a d s ( m o d e l 5 0 / 5 2 = 5 0 £2, m o d e l 7 2 / 7 5 = 7 5 £2) 
D e m o d u l a t o r 0 . 1 to 3 0 0 0 M H z ZZ-1 1 0 1 0 . 0 0 0 0 . 5 2 

1 0 1 0 . 0 0 0 0 . 7 2 
A c t i v e D e m o d u l a t o r 5 lo 1 3 0 0 M H z ZZ-2 1 0 1 0 . 0 5 0 0 . 5 2 

1 0 1 0 . 0 5 0 0 . 7 2 
A c t i v e D e m o d u l a t o r 5 to 1 3 0 0 M H z ZZ-3 1 0 3 8 . 5 5 0 6 . 5 2 

1 0 3 8 . 5 5 0 6 . 7 2 
A c t i v e D e m o d u l a t o r 5 to 3 0 0 0 M H z Z Z - 4 1 0 6 8 . 9 5 0 0 . 5 0 

1 0 6 8 . 9 5 0 0 . 7 5 
Inser t ion Un i l 0 . 1 to 3 0 0 0 M H z ZZ-5 1 0 1 0 . 1 0 0 6 . 5 2 

1 0 1 0 . 1 0 0 6 . 7 2 
AF M e a s u r i n g H e a d 

w i t h c o r r e c t i o n d a t a fo r S W O B 3 - Z Z Z - 6 1 0 1 0 . 1 5 0 6 . 0 2 
w i l h l i nea r c o r r e c t i o n d a t a Z Z - 6 1 0 1 0 . 1 5 0 6 . 0 3 
fo r g r o u p - d e l a y m e a s u r e m e n t Z Z - 6 1 0 1 0 . 1 5 0 6 . 0 5 

' I W i t h Z W O B - B 4 , FAST M O D E OFF. 
2 I S w e e p w i t h i n 0 . 1 to 2 0 M H z , > 2 0 to 1 5 9 5 M H z o r > 1 5 9 5 M H z . 
3 I W i t h o p t i o n a l H a r m o n i c s Filter Z W O B - B 4 . 

^ A v e r a g e va lues f r o m level a n d g r o u p - d e l a y m e a s u r e m e n t . 
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Contents of Chapter 5 

Designation Frequency range Field of application, special features Type Page 

RF Signal 
Generators 

9 kHz to 1 0 4 0 M H z A n a l o g receiver measurements; economy-class 
instrument: h igh signal quali ty, versati le modula­
t ion a n d signal generat ion modes 

S M Y 0 1 7 8 

9 kHz to 2 0 8 0 M H z Same as S M Y 0 1 , but enhanced frequency range S M Y 0 2 7 8 

5 kHz to 1.5 (3) G H z See cata log 9 3 / 9 4 ; new d ig i ta l modula t ion 
standards integrated 

S M E 0 2 , S M E 0 3 88 

5 kHz to 1.5 G H z A n a l o g receiver measurements, EMS app l i ca ­
t ions; extremely high signal qual i ty, versati le 
modula t ion a n d signal genera t ion modes, cus­
tomized conf igurat ion 

S M T 0 2 8 0 

5 kHz to 3 G H z Same as S M T 0 2 , bu tenhanced f requency range S M T 0 3 8 0 

Supplementary data for VOR/ ILS SME, SMT 8 9 

Microwave Signal 
Generators 

0 . 0 1 / 2 to 2 0 G H z High spectral purity, excellent pulse character is­
tics for radar app l ica t ions, extensions for specif ic 
or universal use - EMC measurements, mater ia l 
test ing, R&D 

S M P 0 2 8 4 

0 . 0 1 / 2 to 2 0 G H z Same as S M P 0 2 , but output level of 2 2 dBm S M P 2 2 8 4 

0 . 0 1 / 2 to 2 7 G H z Same as S M P 0 2 , but enhanced f requency range S M P 0 3 8 4 

0 . 0 1 / 2 to 4 0 G H z Same as S M P 0 2 , bu tenhanced f requency range S M P 0 4 8 4 

Software Software for C O F D M wi th A rb i t ra ry W a v e f o r m 
Genera tor ADS (catalog 9 3 / 9 4 , p a g e 2 4 0 ) 

DAB-K1 9 0 
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Signal Generator SMY 

S M Y O l : 9 kHz to 1040 M H z 

S M Y 0 2 : 9 kHz to 2 0 8 0 M H z 

Ideal for receiver testing and 

component measurements 

Uses 

The Signal Generator SMY from Rohde 

& Schwarz is a cost-effective instrument 

for testing A M , F M a n d <pM receivers 

and for component measurements. De­

signed exclusively for the main app l i ca ­

tions of s ignal generators by cutt ing out 

the unnecessaries, SMY features an out­

standing p r i ce /pe r fo rmance rat io. 

Thanks to its comprehensive basic fea­

tures a n d excellent s ignal character is­

tics, it is an economica l solution for uni­

versal use in lab, product ion and serv­

ic ing environments. 

Main features 

• Frequency resolution 1 Hz 

• Level r a n g e - 1 4 0 t o + 1 3 dBm, 

over range up to 19 dBm 

• Level accuracy better than 1 dB 

• SSB phase noise <—1 14 dB at 

1 G H z , Af = 2 0 kHz 

• A M , FM, (pM and pulse modula t ion 

• Modu la t i on generator 1 Hz to 

5 0 0 kHz 

• Nonvo la t i le memory for 5 0 com­

plete front-panel setups 

• Remote-control interface IEC 6 2 5 / 

IEEE 4 8 8 

• RF over load protect ion 3 0 W 

(SMYOl ) or 5 0 W (SMY02) 

• Low RF leakage (<0.1 u.V) 

• Ca l ib ra t ion 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 entai l g iv ing 

up high f requency resolution and short 

setting t ime. The f ract ional -N technique 

uses a f ract ional f requency div is ion ra­

t io, ie a f requency resolution of 1 Hz is 

ob ta ined in spite of the high reference 

frequency. High rel iabi l i ty a n d l ight 

we igh t thanks to VLSI components are 

further advantages of this technique. 

Uncomplicated operation 

The panel controls are ergonomica l l y 

a r r a n g e d . The patented, magnet ica l ly 

locking sp inwheel is easy to turn, nev­

ertheless each setting step is felt exact ly 

by the user. Fast tuning and program­

ming of the step w id th are also possi­

b le. Frequently used settings can be 

stored a n d recal led any t ime. The mem­

ory saves up to 5 0 complete front-panel 

setups. 

Reliability of operation, ease of 

maintenance 

The built-in self-test faci l i ty monitors con­

tinuously the signal generator status. If 

there are any malfunct ions, these are 

immediate ly detected and ind ica ted . 

The user thus has an effective protect ion 

against inval id measurements, should 

the generator ever fa i l . The SMY re­

quires par t icu lar ly little main tenance: 

A g i n g a n d drift are compensated for by 

control loops. Due to the few reference 

components , wh i ch are des igned for 

max imum stability, ca l ib ra t ion is re­

qu i red at intervals of 3 years only. 

Specifications 

Frequency 
R a n g e 9 k H z to 1 . 0 4 G H z ( S M Y O l ) 

9 k H z to 2 . 0 8 G H z ( S M Y 0 2 ) 
U n d e r r a n g i n g d o w n to 5 k H z (w i t hou t spec i f i ca t i on ) 
Reso lu t ion 1 H z 
Set t ing t ime (to w i t h i n 

< 1 x 1 0 ~ 7 f o r f > 6 5 M H z o r 
< 7 0 H z fo r f < 6 5 M H z ) < 6 0 ms 

Reference f requency s t a n d a r d option SMY-B1 
A g i n g (after 3 0 d a y s o f o p e r a t i o n ) 1 x 1 0 ^ / y e a r < 1 x 1 0 ~ 9 / d a y 
T e m p e r a t u r e ef fect (0 to 5 5 °C) 2 x 1 0 - * < 5 x 1 O " 8 

W a r m u p t ime 1 0 m i n 
O u t p u t fo r in te rna l r e f e r e n c e 

F r e q u e n c y 1 0 M H z 
Level (EMF, s i n e w a v e ) 1 V r m s 

S o u r c e i m p e d a n c e 5 0 CI 
Input fo r e x t e r n a l r e f e rence 5 o r 10 M H z 

Permiss ib le f r e q u e n c y i n a c c u r a c y 5 x 1 0 ~ 6 

Input level 0 . 2 to 2 V r m s 

Input i m p e d a n c e 2 0 0 CI 
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Spectra l purity 
S p u r i o u s 

H a r m o n i c s < - 3 0 dBc for levels < I 0 d B m 
S u b h a r m o n i c s n o n e (f > 1 . 0 4 G H z : < - 4 0 dBc} 
N o n h a r m o n i c s a l > 5 k H z 
f r o m c a r r i e r < - 7 0 d B c (f > 1 .04 G H z : < - 6 4 dBc) 

B r o a d b a n d no ise w i t h C W , c a r r i e r 
o f fset > 1 M H z , 1 H z b a n d w i d t h , 
f = ) to 6 5 M H z <-l 3 5 dBc (f > 6 5 M H z : <-l 4 0 dBc) 
SSB p h a s e no ise a t 2 0 k H z 
f r o m ca r r i e r , 1 H z b a n d w i d t h , C W 

f < 6 5 M H z < - 1 1 4 d B c 
1 0 0 M H z < - 1 3 2 d B c 
5 0 0 M H z < - 1 2 0 d B c 
1 G H z < - 1 1 4 d B c 

Res idua l F M , rms, < 1 % o f 
m a x i m u m d e v i a t i o n , f = 1 G H z 
0 . 3 to 3 k H z (CCITT) < 1 0 H z ( 0 . 0 3 to 2 0 k H z : < 2 0 Hz) 
Res idua l A M , rms ( 0 . 0 3 to 2 0 kHz ) < 0 . 0 2 % 

Level 
R a n g e - 1 4 0 t o + 1 3 d B m 
O v e r r a n g i n g u p to 19 d B m (w i thou t spec i f i ca t i on ) 
Reso lu t ion 0 . 1 d B 
Total e r ro r for levels > - l 2 7 d B m < ± 1 d B (f > 1 . 0 4 G H z : < ± 1 . 5 dB) 
Level f la tness at 0 d B m < 1 d B , t yp . < 0 . 3 dB 
O u t p u t i m p e d a n c e 5 0 Q 
V S W R < 1 . 5 ( f > 1 . 0 4 G H z : < 1.8) 
Set t ing t ime ( IEC/ IEEE bus) < 2 5 ms ( < 1 0 ms w i t h e lec t ron i c level 

set t ing) 
N o n - i n t e r r u p t i n g level set t ing 0 to - 2 0 d B 

O v e r l o a d procteclion p ro tec ts the ins t rument a g a i n s t exter­
na l l y a p p l i e d ( 5 0 - Q source) RF p o w e r 
a n d D C v o l t a g e 

M a x . p e r m i s s i b l e RF p o w e r 3 0 W ( S M Y 0 2 : 5 0 W ) 
M a x . pe rm iss i b l e D C v o l t a g e 3 5 V 
M a x . pu lse l o a d i n g c a p a c i t y 
(pu lse w i d t h < 1 0 us) 1 m W s or 1 5 0 V p 

Simul taneous modulat ion a n y c o m b i n a t i o n o f A M , F M (ipM) 
a n d pu lse m o d u l a t i o n 

Ampl i tude modulat ion in t . , ex t . A C / D C 
M o d u l a t i o n d e p t h 0 to 1 0 0 % 
Reso lu t ion 0 . 1 % 
Set t i ng e r r o r at 1 k H z (m < 8 0 % ) < 4 % of r e a d i n g ± 1 % 
A M d i s t o r t i on a t 1 k H z 

m = 3 0 % < 1 % 
m = 8 0 % < 2 % 

M o d u l a t i o n f r e q u e n c y r esponse 
f la tness (m = 6 0 % ) 

3 0 H z (DC) to 1 0 k H z < 0 . 4 d B 
1 0 H z (DC) to 5 0 k H z < 3 dB 

I n c i d e n t a l <pM w i t h A M ( 3 0 % ) , 
A F = 1 k H z < 0 . 2 r o d 

< 0 . 4 r a d a l f > 1 . 0 4 G H z ( S M Y 0 2 ) 
M o d u l a t i o n i npu l ( A M EXT) 

Inpu t i m p e d a n c e 1 0 0 k f i ; 6 0 0 Q j umper -se lec ted 
Input v o l t a g e fo r 
se lec ted m o d u l a t i o n d e p t h 1 V p ( for i n a c c u r a c y > 3 % : h i g h / l o w 

i n d i c a t i o n ) 

F r e q u e n c y modulat ion in t . , ex t . A C / D C 
M a x . d e v i a t i o n fo r c a r r i e r f r e q u e n c y 

< 6 5 M H z 1 0 M H z 
6 5 l o 1 3 0 M H z 1 . 2 5 M H z 
1 3 0 to 2 6 0 M H z 2 . 5 M H z 
2 6 0 to 5 2 0 M H z 5 M H z 
5 2 0 to 1 0 4 0 M H z 1 0 M H z 
1 0 4 0 to 2 0 8 0 M H z 2 0 M H z 

Reso lu t ion < 1 % , m i n . 1 0 H z 
Set t ing e r r o r a t A F = 1 k H z < 3 % o f r e a d i n g + 2 0 H z 
F M d i s t o r t i o n at A F = 1 k H z 

a n d 3 % o f m a x i m u m d e v i a t i o n < 0 . 3 % , t y p . 0 . 1 % 
M o d u l a t i o n f r e q u e n c y r e s p o n s e 
f la tness 

1 0 H z (DC) to 2 M H z < 3 d B , t y p . 1 d B 
I n c i d e n t a l A M a l A F = 1 k H z , 

f > 1 M H z , 4 0 k H z d e v i a t i o n < 0 . 1 % 
S te reo m o d u l a t i o n a t 4 0 k H z 
d e v i a t i o n , A F = 1 k H z 

S te reo s e p a r a t i o n > 5 0 d B 

S / N ra t i o 
u n w e i g h t e d > 7 6 d B 
w e i g h t e d > 7 0 d B 

H a r m o n i c d i s t o r t i on t y p . 0 . 1 % 
C a r r i e r f r e q u e n c y of fset 
w i l h F M - D C < 1 H z + 0 . 1 % o f d e v i a l i o n 
M o d u l a t i o n i n p u l F M / i p M EXT 

Inpu l i m p e d a n c e 1 0 0 k f i ; 6 0 0 Q jumper -se lec ted 
I n p u l v o i l a g e for se lec ted 
d e v i a t i o n 1 V p ( for i n a c c u r a c y > 3 % : h i g h / l o w 

i n d i c a t i o n fo r A F = 1 0 H z to 1 0 0 kHz ) 

P h a s e modulat ion in t . , ex t . A C 
M a x . d e v i a t i o n for c a r r i e r f r e q u e n c y 

< 6 5 M H z 2 0 0 r a d 
6 5 to 1 3 0 M H z 2 5 r a d 
1 3 0 to 2 6 0 M H z 5 0 r a d 
2 6 0 to 5 2 0 M H z 1 0 0 r a d 
5 2 0 to 1 0 4 0 M H z 2 0 0 r a d 
1 0 4 0 to 2 0 8 0 M H z 4 0 0 r a d 

Reso lu t ion < 1 % , m i n . 0 . 0 1 r a d 
Set t ing e r ro r a t A F = 1 k H z < 5 % o f r e a d i n g + 0 . 0 2 r a d 
F M d i s t o r t i on a l A F = 1 k H z a n d 

ha l f the m a x i m u m d e v i a t i o n < 0 . 5 % ( typ. 0 . 2 % ) 
M o d u l a t i o n f r e q u e n c y response 
f la tness 

2 0 H z l o 2 0 k H z < 3 d B ( typ. 1 dB) 
M o d u l a t i o n i npu t F M / i p M EXT 

Input i m p e d a n c e 1 0 0 k Q ; 6 0 0 O. j umper -se lec ted 
Input v o l t a g e fo r se lec ted 
d e v i a l i o n 1 V p (for i n a c c u r a c y > 3 % : h i g h / l o w 

i n d i c a t i o n ) 

Pulse modulat ion ex t . 
O n / o f f r a t i o > 8 0 d B 
R i s e / f a l l t ime ( 1 0 / 9 0 % ) t y p . 4 us 
Pulse d e l a y t y p . 2 . 5 | is 
M o d u l a t i o n i n p u l T T L / H C log ic s igna l , po la r i t y se lectab le 

Input i m p e d a n c e 1 0 k Q 

Internal modulat ion genera tor 
F r e q u e n c y r a n g e / r e s o l u t i o n 1 H z to 5 0 0 k H z / 0 . 1 H z 

D i s p l a y 3 d i g i t s , f l o a t i n g p o i n t 
F r e q u e n c y e r r o r < 5 x l 0 - 5 

F r e q u e n c y r esponse f la tness 
u p to 5 0 k H z < 0 . 2 dB (up to 1 0 0 k H z : < 0 . 3 dB) 

H a r m o n i c d i s t o r t i on 
( 2 0 H z to 1 0 0 k H z ) < 0 . 1 % 
O u t p u t v o l t a g e 1 V _ ± 1 % ( R o u t < 1 0 n , R L > 2 0 0 i l ) 
F r e q u e n c y set t ing l i m e < 1 0 ms (after r e c e i v i n g last IEC/ IEEE-

bus c h a r a c t e r ) 

M e m o r y n o n v o l a t i l e , for 5 0 f ron t -pane l setups 

Remote control 

System IEC 6 2 5 (IEEE 4 8 8 ) 
C o n n e c t o r A m p h e n o l , 2 4 - c o n t a c t 
IEC/ IEEE-bus a d d r e s s 0 to 3 0 
In te r face func t i ons S H I , A H 1 , T 6 , L4 , S R I , R L 1 , PP0, 

D C 1 , D T 0 , CO 

General data 

P o w e r s u p p l y 1 0 0 V / 2 3 0 V (AC) - 1 0 to + 1 5 % , 
1 2 0 V / 2 2 0 V (AC) - 1 2 . 5 to + 1 0 % , 
4 7 l o 4 4 0 H z , m a x . 1 2 0 V A 

D i m e n s i o n s ( W x H x D) 
S M Y 0 1 4 3 5 m m x 1 4 7 m m x 3 5 0 m m 
S M Y 0 2 4 3 5 m m x 1 4 7 m m x 4 6 0 m m 

W e i g h t 1 1 kg ( S M Y O l ) , 1 2 kg ( S M Y 0 2 ) 

Ordering information 

Signa l G e n e r a t o r S M Y O l 1 0 6 2 . 5 5 0 2 . 1 1 
S M Y 0 2 1 0 6 2 . 5 5 0 2 . 1 2 

Opt ions , ex t ras 
O p t i o n Re fe rence O s c i l l a t o r O C X O SMY-B1 1 0 6 2 . 7 5 0 5 . 0 2 
Rear -pane l C o n n e c t o r s for RF 
a n d A F S M Y - B 1 0 1 0 6 2 . 8 0 0 1 . 0 2 
S e r v i c e Kit S M Y - Z 2 1 0 6 2 . 7 8 0 5 . 0 2 
S e r v i c e M a n u a l S M Y 1 0 6 2 . 5 5 8 3 . 2 4 
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Signal Generator SMT 

5 kHz to 1 .5 /3 G H z 

For receiver and EMS 

measurements 

Uses 

Signal Genera tor SMT covers the com­

plete range of convent ional ana log re­

ceiver measurements up to 3 G H z . It 

provides an except iona l ly h igh s ignal 

qual i ty for a generator in this pr ice cat­

egory, as wel l as outstanding level ac­

curacy, a w i d e var iety of modula t ion 

and s ignal generat ion modes, custom­

ized conf igura t ion , a n d great ease of 

opera t ion . Features such as p rog ram­

mable RF, LF a n d level sweeps as wel l 

as the correct ion of external f requency 

response make the SMT an ideal source 

for EMS measurements. 

The two models S M T 0 2 (5 kHz to 

1.5 GHz) and S M T 0 3 (5 kHz to 

3 GHz) only dif fer in the f requency 

range, all other features be ing identi­

ca l . 

Main features 

• A M , FM, (pM, pulse modula t ion 

• B roadband F M a n d (pM 

• Opt ions for s ignal genera t ion : 

- pulse generator 

- LF generator 

- mult i function generator, eg for 

stereo and VOR/ ILS signals 

• Innovative opera t ing concept 

Signal characteristics 

Spectral purity 

For h igh-accuracy measurements on 

A M , F M and SSB receivers, the signal 

source must be super ior to the DUT. The 

low residual FM a n d SSB phase noise 

make the SMT suitable for in-channel 

a n d b lock ing measurements even on 

high-end receivers. 

Frequency 

W i t h a specif ied lower f requency limit 

of 5 kHz (underrange d o w n to 1 kHz) , 

the SMT fully covers the f requency 

range for EMS measurements stipulat­

ed b y l E C 8 0 1 . 

Sweep 

The d ig i ta l , step-by-step sweep function 

w i th preselectable start and stop fre­

quency, span , step w id th a n d step t ime 

enables easy invest igat ion of w i d e fre­

quency ranges. The sweep funct ion can 

also be used for the RF level a n d AF fre­

quency. 

Level, level correction 

The small level error of <1 dB through­

out the f requency range a l lows high-

precis ion sensitivity measurements. To 

compensate for the f requency response 

of cables, ampl i f iers, TEM cells (EMS 

measurements) etc, level correct ion val­

ues can be entered for up to 1 0 0 user-

def ined f requency points. Correct ion 

values for frequencies between these 

reference points are found by interpo­

la t ion. The correct ions are va l id in al l 

opera t ing modes, inc lud ing sweeps. 

Minimum RF leakage 

Measurements on h ighly sensitive re­

ceivers such as pagers not only require 

high s ignal qual i ty 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 var iety of modu la t ion modes, 

user-selectable combina t ion of var ious 

types of modula t ion and a multitude of 

modula t ion sources make the SMT a 

h ighly f lexible instrument for use in de­

velopment , product ion a n d repair of ra­

d io equipment . 

A M (DC to 100 kHz) 

Outs tand ing A M features of the SMT 

are its extremely low distort ion a n d flat 

f requency a n d phase response - char­

acteristics that p lay a part icular ly im­

portant role in measurements on V O R / 

ILS receivers, for examp le . 
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Broadband FM (DC to 8 MHz) 

In the FM DC mode, high carr ier fre­

quency accuracy is ensured through 

the use of a special control circuit. 

There is vir tual ly no drift. The SMT can 

thus generate high-precision FSK sig­

nals as required for testing rad iopag -

ers. The use of an external Gaussian fil­

ter permits GFSK signals to be generat­

ed in l ine wi th the DECT s tandard . 

Broadband <pM (DC to 2 MHz) 

This w i d e span opens up fields of appl i ­

cat ion for which most signal generators 

do not qualify, for instance tests on 

phase-sensitive circuits or the genera­

tion of PSK modulat ion wi th freely se­

lectable phase deviat ion up to 10 rad . 

Pulse modulation (option SM-B3/B8) 

Its high-qual i ty pulse modu la t ion , fea­

turing an o n / o f f rat io better than 8 0 dB 

a n d a r ise/ fa l l t ime shorter than 10 ns, 

make the SMT an ideal choice for radar 

app l ica t ions. The opt iona l pulse gener­

ator a l lows pulsed signals to be pro­

duced independent of an external 

source. 

Operation 

A large LCD disp lay a n d a wel l thought-

out menu concept make opera t ion ex­

tremely easy. A l l parameters selectable 

for a specific funct ion are a r ranged in 

h ierarchical order in a single display. 

Help texts for the ind iv idual functions 

mean that it is usually unnecessary to 

consult a manual . 

For frequently recurr ing measurement 

routines, the memory sequence func­

t ion is p rov ided wh ich until n o w w a s 

only possible wi th processor control . 

Up to 5 0 instrument settings can be 

stored in a nonvolat i le memory. After 

p rog ramming the sequence of meas­

urements and the step time in a list, the 

automat ic test run can be started. 

Options 

A M , FM, (pMand pulse modula t ion can 

be used wi th var ious internal a n d exter­

nal modulat ion sources. The SMT can 

be ta i lored to suit specific app l ica t ions 

by means of op t iona l modules. These 

can also be retrofitted quick ly a n d eas­

ily at a later date. 

LF Generator SM-B2 

This generator can be fitted in add i t ion 

to the f ixed-frequency LF generator pro­

v ided as s tandard . It is a synthesizer up 

to 5 0 0 kHz and supplies in add i t ion to 

s inewave, squarewave a n d t r iangular 

signals also a noise s ignal . 

If two LF generators are fitted in a unit, 

multitone signals can be genera ted in­

ternally. The LF generator modula t ion 

source also a l lows call tone sequences 

in line wi th al l relevant standards and 

freely def inab le tone sequences to be 

genera ted . 

Multifunction Generator SM-B6 

This generator produces the same sig­

nals as the opt iona l LF generator a n d , 

in add i t i on , stereo mult iplex a n d V O R / 

ILS modulat ion signals. The multifunc­

tion generator opt ion makes the SMT 

suitable even for h ighly d e m a n d i n g 

measurements on FM stereo a n d navi­

gat ion receivers. 

Pulse Generator SM-B4 

The pulse generator prov ides single 

a n d doub le pulses as requi red for radar 

receiver test ing. The pulse repeti t ion pe­

r i od , pulse w id th and pulse de lay can 

be set wi th high accuracy a n d resolu­

t ion (Pulse Modu la to r S M - B 3 / B 8 be ing 

required) . 

Self-diagnostics 

The signal generator is cont inuously 

moni tored wi th the a i d of the built-in test 

equipment . The SMT indicates malfunc­

tions a n d deviat ions from nomina l val­

ues by means of a message on the dis­

play. 

Calibration 

Cal ib ra t ion of the unit is requi red every 

three years at the earl iest to ensure fre­

quency and level accuracy to specif ica­

tions. Ca l ib ra t ion values are l oaded 

v ia the RS-232-C or IEC/IEEE-bus inter­

face. The unit neither needs to be 

o p e n e d , nor need any mechan ica l ad ­

justments be made . 

Block d i a g r a m o f S M T (op t i ons s h o w n in b lue) 
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Signal Generators SMT02, SMT03 

Specifications 

Frequency 
R a n g e 5 k H z l o 1.5 G H z ( S M T 0 2 ) 

5 k H z l o 3 G H z ( S M T 0 3 ) 
U n d e r r a n g e 

w i l h o u l g u a r a n t e e o f specs d o w n to 1 k H z 
Reso lu t ion 0 . 1 H z 
Se t t i ng t ime (af ter IEC/ IEEE-bus 
de l im i te r ) < 2 0 ms 
Phase of fset a d j u s t a b l e in steps o f 1° 

Reference f requency S t a n d a r d O p t i o n SM-B1 

A g i n g (after 3 0 d a y s o f o p e r a l i o n ) 1 x l O ^ / y e a r <1 x 1 0 ~ 9 / d a y 
T e m p e r a t u r e e f fec t (0 to 5 5 °C) 2 x 1 0 " 6 < 5 x 1 0 " 8 

W a r m u p t ime — 1 0 m i n 

O u t p u t fo r i n te rna l r e f e r e n c e 1 0 M H z 
Level (EMF, s i n e w a v e ) 1 V r m s in to 5 0 CI 

I npu l fo r e x t e r n a l r e f e rence 1 to 1 6 M H z in 1 - M H z steps 
Permiss ib le f r e q u e n c y e r r o r 3 x ]0~° 
I n p u l level 0 . 1 to 2 V ( m s i n to 2 0 0 Q 

E lec t ron ic t u n i n g (TUNE) 1 x 1 0 " 7 / V 
I npu l v o l t a g e r a n g e 0 to ± 1 0 V in to 1 0 k £ i 

Spectral purity 
Spur i ous s igna ls 

H a r m o n i c s < - 3 0 d B c 
S u b h a r m o n i c s 

f < 1 . 5 G H z n o n e 
f > 1.5 G H z < - 4 0 d B c 

N o n h a r m o n i c s a t > 1 0 k H z 
f r o m c a r r i e r 

f < 1.5 G H z < - 8 0 d B c 
f > 1.5 G H z < - 7 4 d B c 

B r o a d b a n d no i se fo r C W , 
a t > 2 M H z f r o m ca r r i e r , 

1-Hz b a n d w i d t h < - l 4 0 dBc ( typ . < - l 4 5 dBc) 

S S B p h a s e noise see d i a g r a m ; de ta i l s see d a t a sheet 

V S W R < 1 . 5 for levels O d B m 
< 2 fo r levels > 0 d B m 

Set t ing t ime ( IEC/ IEEE bus) < 2 5 ms ( < 1 0 ms w i l h e l ec t ron i c 
level set t ing) 

N o n - i n t e r r u p t i n g leve l set t ing 0 to 2 0 d B 

T y p i c a l SSB p h a s e no i se a t 1 G H z ( C W ) 

Res idua l F M , rms ( f= 1 G H z ) 
0 . 3 to 3 k H z (CCITT) < 8 H z 
0 . 0 3 to 2 0 k H z < 2 0 H z , de ta i l s see d a t a shee l 

Res idua l A M , rms ( 0 . 0 3 l o 2 0 kHz ) < 0 . 0 2 % 

Level - 1 4 4 l o + 1 3 d B m 
O v e r r a n g e u p l o 16 d B m ( w i l h o u t g u a r a n t e e ) 
Reso lu t ion 0 . 1 d B 
Total e r r o r fo r levels > - l 2 7 d B m 

f < 1 . 5 G H z < ± 1 dB 
f > 1 . 5 G H z < ± 1 . 5 d B 

Level f r e q u e n c y response a t 0 d B m < 1 d B , t y p . < 0 . 3 d B 

Level f r e q u e n c y response a t 0 d B m 

O v e r v o l t a g e protection p ro tec ts the uni t f r o m e x t e r n a l l y a p ­
p l i e d RF p o w e r (50-Q. source) a n d 
D C v o l t a g e s 

M a x . RF p o w e r / D C v o l t a g e 5 0 W / 3 5 V 

Simul taneous modulat ion a n y c o m b i n a t i o n o f A M , F M (cpM) 
a n d pu lse m o d u l a t i o n 

Ampl i tude modulat ion i n t e r n a l , e x t e r n a l A C / D C 
M o d u l a t i o n d e p t h 0 to 1 0 0 % 
Reso lu t ion 0 . 1 % 
Set t ing e r r o r a t 1 k H z (m < 8 0 % ) < ( 4 % of r e a d i n g ± 1 % ) 
A M d i s t o r t i on a t 1 k H z 

m = 3 0 % < 1 % 
m = 8 0 % < 2 % 

M o d u l a t i o n f r e q u e n c y r a n g e D C to 1 0 0 k H z 
M o d u l a t i o n f r e q u e n c y r esponse 
(m = 6 0 % ) ; 2 0 H z (DC) to 5 0 k H z <1 d B , t y p . 0 . 3 dB 
Inc iden ta l rpM w i t h 3 0 % A M , 

A F = 1 k H z < 0 . 1 r a d 
EXT 1 m o d u l a t i o n i npu t R i n > 1 0 0 k f i 

Input v o l t a g e fo r se lec ted 
m o d u l a t i o n d e p t h 1 V p ( h i g h / l o w i n d i c a t i o n fo r i n a c c u ­

r a c y > 3 %) 

Frequency modulat ion i n t e r n a l , e x t e r n a l A C / D C , t w o t one 
w i t h t w o s e p a r a t e c h a n n e l s F M 1 a n d 
F M 2 

M a x . d e v i a l i o n d e p e n d i n g o n c a r r i e r f r e q u e n c y : 
5 M H z (at f c < 1 3 0 M H z ) to 2 0 M H z 

(at f c 3 G H z ) , de ta i l s see d a t a sheet 
Reso lu t ion < 1 % , m i n . 1 0 H z 
Se t t i ng e r r o r a t A F = 1 k H z ( F M A C ) < ( 3 % of r e a d i n g + 2 0 Hz) 
F M d i s t o r t i on a t A F = 1 k H z 
a n d 5 0 % of m a x . d e v i a t i o n < 0 . 2 % , t y p . 0 . 1 % 
M o d u l a t i o n f r e q u e n c y response 

F M 1 / 2 : 2 0 H z (DC) lo 1 0 0 k H z < 0 . 5 d B 
F M 2 : 2 0 H z (DC) l o 8 M H z < 3 d B 

I n c i d e n t a l A M at A F = 1 k H z , 
f >1 M H z , 4 0 k H z d e v i a l i o n < 0 . 1 % 

S te reo m o d u l a t i o n a t 
4 0 k H z d e v i a t i o n , A F = 1 k H z , 
S te reo s e p a r a t i o n > 5 0 d B 
U n w e i g h t e d S / N ra t i o > 7 6 d B 
W e i g h t e d S / N r a t i o > 7 0 d B 
D is to r t i on < 0 . 2 % 

C a r r i e r f r e q u e n c y of fset (FM DC) < 0 . 1 % o f d e v i a l i o n 
EXT 1 , EXT 2 m o d u l a t i o n inputs R i n > 1 0 0 kCi 

I npu l v o l t a g e fo r se lec ted 
d e v i a t i o n 1 V p 

( h i g h / l o w i n d i c a t i o n for i n a c c u r a c y 
> 3 % ) fo r A F = 1 0 H z to 1 0 0 k H z 

P h a s e modulat ion i n t e r n a l , e x t e r n a l A C / D C , t w o t one 
w i t h t w o s e p a r a t e c h a n n e l s b r o a d ­
b a n d <pM or n a r r o w b a n d (pM ( b r o a d ­
b a n d rpM o n l y p o s s i b l e w i t h q>M2) 
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M a x . dev ia l i on (details see d a t a sheet) d e p e n d i n g o n c a r r i e r f r e q u e n c y 
cpM r a n g e 1 : D C to 1 0 0 k H z 1 2 . 5 to 2 0 0 r a d 
<pM r a n g e 2 : D C to 2 M H z 0 . 6 2 5 lo 1 0 r a d 

Reso lu t ion < 1 % , m i n . 0 . 0 0 1 r a d 
Se t t i ng e r r o r a l A F = 1 k H z < ( 3 % of r e a d i n g + 0 . 0 1 rad) 
D i s to r t i on a t A F = 1 k H z ( m a x . dev.) < 0 . 5 % , t yp . 0 . 1 % 
M o d u l a t i o n f r e q u e n c y r e s p o n s e , <pM2 

2 0 H z (DC) lo 1 M H z < 1 d B 
EXT 1 , EXT 2 m o d u l a t i o n inpu ts R i n > 1 0 0 k Q 

Inpu l vo l t age for se lected dev i a t i on 1 V p ( h i g h / l o w i n d i c a t i o n for 
i n a c c u r a c y > 3 % ) 

Pulse modulat ion w i t h o p t i o n S M - B 3 o r S M - B 8 
O p e r a t i n g m o d e s e x t e r n a l ; i n te rna l w i t h Pulse G e n e r a ­

tor O p t i o n S M - B 4 
F r e q u e n c y r a n g e 5 0 M H z to 1.5 G H z (SM-B3) 

5 0 M H z lo 3 G H z (SM-B8) 
M a x . o u l p u t level 1 0 d B m ( 5 0 M H z to 1.5 G H z ) 

9 d B m ( 1 . 5 to 3 G H z ) 
O n / o f f r a t i o > 8 0 d B 
R i s e / f a l l t ime ( 1 0 / 9 0 % ) < 1 0 n s 
Pulse r epe t i t i on ra te 0 to 1 0 M H z 
Pulse d e l a y t y p . 5 0 ns 
V i d e o f e e d t h r o u g h < - 3 0 dBc 
PULSE m o d u l a t i o n i npu t TTL (HCT) in to 5 0 Q o r 1 0 k Q 

Internal modulat ion genera tor 0 . 4 / 1 / 3 / 1 5 k H z + 3 % 
Level (EMF) a t LF socke t 1 V p ± 1 % ( R o u , = 1 0 Q, RL > 2 0 0 Q) 

LF genera tor o p t i o n S M - B 2 
S i n e w a v e , no ise 0 . 1 H z to 5 0 0 k H z 
T r i a n g u l a r , s q u a r e w a v e 0 . 1 H z to 5 0 k H z 
R e s o l u t i o n / f r e q u e n c y e r r o r 0 . 1 H z / < 1 x 1 0 - 4 

F r e q u e n c y response ( s i newave ) 
u p to 1 0 0 k H z < 0 . 3 d B 
u p to 5 0 0 k H z < 0 . 5 dB 

D i s to r t i on ( 2 0 H z to 1 0 0 kHz ) < 0 . 1 % ( level > 0 . 5 V) 
Level (EMF) a t LF socket 1 m V lo 4 V ( R o u l = 10 Q, RL > 2 0 0 Q) 

R e s o l u t i o n / s e t t i n g e r r o r a l 1 k H z 1 m V / l % + l m V 
F r e q u e n c y set t ing t ime < 1 0 ms (after last c h a r a c t e r f r o m I E C / 

IEEE bus) 

Multifunction genera tor o p t i o n S M - B 6 : s i n e w a v e , t r i angu la r , 
s a w t o o t h , s q u a r e w a v e , n o i s e , s te reo 
M P X a n d V O R / I L S m o d u l a t i o n s igna ls 

S i n e w a v e , noise 0 . 1 H z to 1 M H z 
T r i a n g u l a r , s a w t o o t h , s q u a r e w a v e 0 . 1 H z lo 5 0 k H z 
R e s o l u t i o n / f r e q u e n c y e r r o r 0 . 1 H z / s a m e as r e fe rence f r e q u e n c y 
F r e q u e n c y response ( s i newave ) 

u p to 1 0 0 k H z < 0 . 3 d B 
u p to 1 M H z < 0 . 5 d B 

D i s to r t i on ( 2 0 H z lo 1 0 0 k H z ) < 0 . 1 % ( level > 0 . 5 V) 
Level (EMF) a l LF socket 1 m V to 4 V ( R o u t = 1 0 Q R, > 2 0 0 Q) 

R e s o l u t i o n / s e t t i n g e r r o r a l 1 k H z 1 m V / 1 % + 1 m V 
F r e q u e n c y set t ing l i m e <1 0 ms (after last c h a r a c t e r f r o m I E C / 

IEEE bus) 

Stereo multiplex s igna l w i t h mu l t i f unc t i on g e n e r a t o r 
S te reo o p e r a t i n g m o d e s R, L, R = L, R=-L, ARI (p i lo t t one or M P X 

s i g n a l c a n b e c o n n e c t e d to LF socket ) 
F r e q u e n c y r a n g e o f L, R s i g n a l 0 . 1 H z to 15 k H z 
P r e e m p h a s i s 5 0 (.is, 7 5 u.s 
Pi lot - tone f r e q u e n c y 1 9 k H z ± 1 H z 
Pi lot - tone p h a s e / r e s o l u t i o n 0 to 3 6 0 ° / 0 . 1 ° 
S te reo s e p a r a t i o n > 6 0 d B 
D i s to r t i on < 0 . 1 % (L, R = 1 kHz) 
C a r r i e r supp ress ion ( 3 8 kHz ) > 6 5 d B 
Set t ings fo r ARI ( G e r m a n t raf f ic 
i n f o r m a t i o n b r o a d c a s t serv ice) 

A r e a i d e n t i f i c a t i o n A , B, C , D, E, F 
A n n o u n c e m e n t i d e n t i f i c a t i o n o n / o f f 

A d d i t i o n a l s igna ls (RDS, RDS + ARI) v i a EXT 1 i npu t 

V O R modulat ion s igna l 
Set t ings 3 0 H z (VAR, REF) / 9 . 9 6 - k H z F M car­

r ier , F M d e v i a t i o n , C O M / I D tone 
P h a s e / p h a s e reso lu t ion 0 lo 3 6 0 ° / 0 . 0 1 ° 
B e a r i n g e r r o r (RF o u t p u t , 

1 0 8 l o 1 1 8 M H z ) < 0 . 0 5 ° 
F M e r r o r ( d e v i a t i o n 4 8 0 Hz) < 1 H z 

ILS modulat ion s igna l 
Se l l i ngs 9 0 - H z , 1 5 0 - H z t o n e , C O M / I D l o n e , 

m a r k e r b e a c o n 

D D M set t ing r a n g e / r e s o l u t i o n 0 lo ± 0 . 8 / 0 . 0 0 0 1 
D D M e r ro r (RF ou tpu t ) 

Loca l i ze r ( 1 0 8 to 1 1 2 M H z ) < 0 . 0 0 0 4 + 2 % of D D M r e a d i n g 
G l i d e s l o p e ( 3 2 9 to 3 3 5 M H z ) < 0 . 0 0 0 8 + 2 % o f D D M r e a d i n g 

Pulse genera tor o p t i o n S M - B 4 
O p e r a l i n g m o d e s s ing le pu l se , d e l a y e d pu l se , d o u b l e 

pu lse 
A c t i v e t r i g g e r e d g e pos i t i ve o r n e g a t i v e 
Pulse r epe t i t i on p e r i o d 1 0 0 ns to 8 5 s 

Reso lu t ion 5 -d ig i t , m i n . 2 0 ns 
Error s a m e as r e fe rence f r e q u e n c y 

Pulse w i d t h 2 0 ns to 1 s 
Reso lu t ion 4 - d i g i t , m i n . 2 0 ns 
Error 5 % of r e a d i n g ± 5 ns 

Pulse d e l a y 4 0 ns to 1 s 
Reso lu t ion 4 - d i g i l , m i n . 2 0 ns 
Error 5 % of r e a d i n g - 1 0 to + 2 0 ns 

D o u b l e pu lse 6 0 ns to 1 s 
Reso lu t ion 4 - d i g i t , m i n . 2 0 ns 
Error 5 % of r e a d i n g - 1 0 t o + 2 0 ns 

T r i g g e r d e l a y t y p . 5 0 ns 
PULSE m o d u l a t i o n i n p u l TTL (HCT) in to 5 0 Q o r 1 0 kQ. 
Sync o u t p u t TTL levels (HCT) , 4 0 ns pu lse w i d t h 
V i d e o ou tpu t TTL levels (HCT) 

S w e e p d i g i t a l , in d i sc re te steps 
RF s w e e p , LF s w e e p LF s w e e p w i t h o p t i o n S M - B 2 o r -B6 

O p e r a t i n g m o d e s a u t o m a t i c , s ingle-shot , m a n u a l o r ex­
te rna l l y t r i g g e r e d , l i near o r l o g a r i t h m i c 

S w e e p r a n g e a n d 
s l e p w i d l h l i n / l o g f ree l y s e l e c t a b l e / 0 . 0 1 to 1 0 0 % 

Level s w e e p 
O p e r a t i n g m o d e s a u t o m a t i c , s ing le-shot , m a n u a l o r ex­

te rna l l y t r i g g e r e d , l o g a r i t h m i c 
S w e e p r a n g e , s tep w i d t h 0 . 1 to 2 0 d B 

Step t i m e / r e s o l u t i o n 1 0 ms to 1 s / 0 . 1 ms 
M a r k e r s 3 , f ree ly se lec tab le 
M A R K E R ou tpu t s i g n a l TTL levels (HCT) , s e l e c t a b l e p o l a r i t y 
X ou tpu t 0 to 1 0 V 

B L A N K o u l p u l s i g n a l TTL levels (HCT) , s e l e c t a b l e p o l a r i t y 

M e m o r y for instrument settings 5 0 

M e m o r y s e q u e n c e m o d e s a u t o m a t i c , s ing le-shot , m a n u a l o r ex­
te rna l l y t r i g g e r e d 

Step t i m e / r e s o l u t i o n 5 0 ms to 6 0 s / 1 ms 

Remote control IEC 6 2 5 (IEEE 4 8 8 ) 
Ins t ruc t ion set SCPI 1 9 9 3 . 0 

G e n e r a l d a t a 
P o w e r s u p p l y 9 0 lo 1 3 2 V / l 8 0 to 2 6 5 V , 4 7 to 

4 4 0 H z , au tose t t i ng to A C v o l t a g e , 
m a x . 3 0 0 V A 

D i m e n s i o n s ( W x H.x D) ; w e i g h t 4 3 5 m m x 1 9 2 m m x 3 5 0 m m ; 2 0 kg 

Ordering information 

S i g n a l G e n e r a t o r S M T 0 2 1 0 3 9 . 2 0 0 0 . 0 2 
S M T 0 3 1 0 3 9 . 2 0 0 0 . 0 3 

Opt ions 

Refe rence O s c i l l a t o r O C X O SM-B1 1 0 3 6 . 7 5 9 9 . 0 2 
LF G e n e r a t o r S M - B 2 1 0 3 6 . 7 9 4 7 . 0 2 
Pulse M o d u l a t o r fo r S M T 0 2 S M - B 3 1 0 3 6 . 6 3 4 0 . 0 2 

f o r S M T 0 3 S M - B 8 1 0 3 6 . 6 8 0 5 . 0 2 
Pulse G e n e r a t o r (on ly w i t h 
O p t i o n S M - B 3 o r S M - B 8 ) S M - B 4 1 0 3 6 . 9 3 1 0 . 0 2 
M u l t i f u n c t i o n G e n e r a t o r S M - B 6 1 0 3 6 . 7 7 6 0 . 0 2 
Rear c o n n e c t o r s fo r RF a n d AF S M T - B 1 9 1 0 3 9 . 4 0 0 3 . 0 2 

Extras 
S e r v i c e Kit S M - Z 2 1 0 3 9 . 3 5 2 0 . 0 2 
S e r v i c e M a n u a l S M T 1 0 3 9 . 3 3 5 9 . 2 4 

^ A s e c o n d m o d u l a t i o n g e n e r a t o r (SM-B2 o r S M - B 6 ) c a n n o t be f i l l ed in 

c o n j u n c t i o n w i l h a pu lse g e n e r a t o r (SM-B3 o r S M - B 8 ) . 

^ ' To b e re t ro f i t ted b y a u t h o r i z e d se rv i ce centers on ly . 
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Microwave Signal Generator 
SMP 

S M P 0 2 / 2 2 : 0 . 0 1 / 2 to 2 0 G H z 

S M P 0 3 : 0 . 0 1 / 2 to 2 7 G H z 

SMP04: 0 . 0 1 / 2 to 4 0 G H z 

Uses 

Mic rowave Signal Generator SMP is the 

high-frequency member of the new signal 

generator family from Rohde&Schwarz. 

The SMP is ab le to supply signals for 

any measurements on radar a n d com­

municat ions receivers. A w i d e range of 

extensions ensures universal use in re­

search, p roduc t ion , EMC measure­

ments a n d mater ia l testing. 

Main features 

• Very h igh spectral puri ty 

• Stable output f requency 

• H igh f requency resolution 

• H igh output level: 

S M P 0 2 S M P 2 2 S M P 0 3 S M P 0 4 

> 1 0 > 2 0 >6 >3 dBm 

• Fast settl ing after a f requency 

change 

• Versatile modula t ion capabi l i t ies 

• Large cho ice of opt ions for user-

specif ic conf igurat ion 

• Intell igent menu gu idance for maxi ­

mum ease of opera t ion 

• User-fr iendly facil i t ies 

Signal characteristics 

Spectral purity 

The f requency range from 2 to 

2 0 G H z is direct ly genera ted by Y IG 

osci l lators, so that up to 2 0 G H z there 

are no subharmonics wh ich may 

cause measurement errors. Nonhar -

monics of < - 6 0 dBc a n d an SSB 

phase noise of eg < - 8 6 d B c / H z at 

2 0 G H z speak for themselves. 

Stable output frequency 

The crystal reference built-in as stand­

a rd ensures an accurate a n d low-drift 

output frequency. The SMP can also be 

fitted wi th an oven-control led crystal os­

ci l lator (opt ion S M - B 1 , O C X O ) to meet 

the most exact ing requirements. 

A l l SMP basic models have a lower fre­

quency limit of 2 G H z wh ich can be op­

t ional ly extended to 10 M H z (opt ion 

SMP-B 11), thus qua l i fy ing the SMP al­

so for EMC app l ica t ions . 

Frequency resolution 0.1 Hz 

A high f requency resolution is requi red 

especia l ly for scientific app l ica t ions 

a n d in industrial research, eg for sur­

face measurements of materials using 

radar equipment . 

Frequency hopping (list mode) 

The list mode can be used for p rogram­

ming f requency hopp ing . Up to 2 0 4 8 

pairs of f requency a n d level values can 

be stored in lists. 

High output level 

The S M P 0 2 provides an output level of 

more than 1 O d B m ; t h e S M P 2 2 features 

a guaran teed level of 2 0 dBm (without 

attenuator) a n d thus sufficient reserves 

for compensat ing the at tenuat ion of 

very long cables as wel l as the losses of 

power splitters a n d d i rect iona l cou­

plers, etc. 

Typical app l ica t ions requi r ing a high 

output level: 

• Substitution of local osci l lators 

• Measurements on nonl inear com­

ponents such as f requency mult ipl i­

ers or high-level mixers 

• Dr iv ing of TWTs a n d other powe r 

stages 

• Interconnection of several s ignal 

generators for in termodulat ion 

measurements 

Minimum level error 

The h igh accuracy of the levelled and 

frequency-response-compensated out­

put power is enhanced even further by 

the built-in precis ion attenuator (opt ion 

SMP-B 15) . H igh level accuracy is also 

ob ta ined by external level control using 

a powe r meter like the NRVS from 

Rohde&Schwarz . 

Frequency-response compensation 

A known f requency response can be 

compensated by enter ing level correc­

t ion values for up to 1 0 0 frequency 

points. The correct ion values for the fre­

quencies between these points are de­

termined by means of in terpolat ion. 
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The F M m o d u l a t i o n m e n u s h o w s the c lear-cut r e p r e s e n t a t i o n o f se lec tab le p a r a m e t e r s a n d cu r ren t in­
s t rument status o n the d i s p l a y . Each set t ing c a n b e m a d e q u i c k l y a n d eas i l y b y m e a n s o f the r o t a r y 
k n o b a n d a f e w keys . 

Sweep 

The d ig i ta l , step-by-step sweep mode 

w i th p rog rammab le start and stop fre­

quency, span, step size and step t ime 

a l lows easy invest igat ion of w i d e fre­

quency ranges. The sweep function can 

also be used for the RF level a n d the AF 

frequency. 

Minimum RF leakage 

Sensitivity measurements on low-noise 

satellite receivers can only be made 

wi th 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 wi th an FM modulator 

as s tandard . In add i t i on , a precision 

FM/cpM modulator (option SM-B5) is 

ava i lab le for testing communicat ion re­

ceivers a n d for scientific app l ica t ions. 

Thanks to a special f requency control 

circuit , this precision modulator fea­

tures an extremely high carr ier f requen­

cy accuracy a n d stabil i ty in the FMDC 

mode. Digi tal f requency shift keying 

(FSK modulat ion) is also possible. 

The w i d e frequency range of the phase 

modula t ion extending from DC to 

1 0 0 kHz a l lows testing of phase-sensi­

tive circuits. In DC-coupled FM or cpM 

mode, the SMP can also be used as a 

vol tage-control led osci l lator (VCO) 

a n d integrated into an external fre­

quency control loop. 

Pulse modulation 

All da ta speci f ied for pulse modulat ion 

are va l id throughout the rated frequen­

cy range and also at the important in­

termediate frequencies of 7 0 a n d 

1 4 0 M H z for radar app l ica t ions. In ad ­

di t ion to feeding in external modulat ion 

signals, the pulse generator (opt ion 

SMP-B 1 4) can also be used to generate 

internal single or doub le pulses. The 

pulse generator can also be t r iggered 

external ly, pulse w id th a n d de lay be ing 

freely selectable in a w i d e range. 

Simultaneous modulation modes 

Al l modulat ion modes of the SMP can 

be comb ined : 

• C o m b i n e d A M a n d pulse modula­

t ion provides the type of signals oc­

curr ing in pulse radar app l ica t ions 

w i th rotat ing antenna 

• The combina t ion of pulse modula­

t ion a n d FMDC simulates Doppler 

effects and also ch i rp signals 

• Simultaneous A M a n d FM can be 

used to study fad ing effects of F M 

receivers 

Operation 

Easy-to-follow menu guidance 

All functions are c lear ly a r ranged in 

menus. Menus and functions as wel l as 

parameter settings can be convenient ly 

selected w i th a sp inwhee l . Frequently 

used menu settings can be stored in two 

memories. 

Easy-to-read screen display 

All settings associated wi th a certain 

function can be seen at a g lance on the 

large-size, high-contrast LCD display. 

HELP function 

Explanatory remarks can be cal led up 

for each ind iv idual menu, so there is of­

ten no need for look ing up functions in 

a manua l . 

Automatic measurement functions 

The memory sequence function pro­

vides convenient execut ion of s tandard 

test routines. Up to 5 0 complete instru­

ment setups can be stored a n d are au­

tomat ica l ly executed after the se­

quence has been p r o g r a m m e d . This 

funct ion also a l lows synchronous oper­

at ion in conjunct ion w i th other units to 

be t r iggered . Step times can be sepa­

rately p rog rammed for each step. 

Remote control 

The IEEE-bus remote control commands 

a re in line wi th the latest SCPI gu ide­

lines. This means, for examp le , that the 

user can exchange measur ing instru­

ments in an automat ic system wi thout 

hav ing to mod i fy the control sof tware. 
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Microwave Signal Generator SMP 

Specifications 

See also specifications of Signal Generator SMT, page 82. 

Frequency 
R a n g e ( S t a n d a r d ] 

S M P 0 2 / 2 2 2 to 2 0 G H z 
S M P 0 3 2 to 2 7 G H z 
S M P 0 4 2 to 4 0 G H z 

R a n g e ( w i l h o p t i o n SMP-B 1 1) 
S M P 0 2 / 2 2 10 M H z to 2 0 G H z 
S M P 0 3 1 0 M H z l o 2 7 G H z 
S M P 0 4 1 0 M H z to 4 0 G H z 

10 M H z to 2 0 G H z 
Reso lu t ion 0 . 1 H z 
Se t t i ng t ime IEEE bus (to w i t h i n 
< 1 x 1 0 " * ) < (1 1 ms + 1 m s / G H z ) 
Phase of fset a d j u s t a b l e in 1° steps 

Reference f requency s t a n d a r d option SM-B1 
A g i n g (af ter 3 0 d a y s o f o p e r a t i o n ) 1 x l O ^ / y e a r < 1 x 1 0 _ 9 / d a y 
T e m p e r a t u r e e f fec t (0 to 5 5 °C) 2 x 1 0 " 6 < 5 x 1 0 B 

W a r m u p t ime — 1 0 m i n 
O u t p u t fo r i n t e rna l r e f e rence 1 0 M H z 

Level (EMF, s i n e w a v e ) 1 V r m s i n to 5 0 £2 
Input fo r e x t e r n a l r e f e r e n c e 1 to 1 6 M H z in 1 - M H z steps 

Permiss ib le f r e q u e n c y e r ro r 3 x 1 0 - 6 

Inpu t leve l 0 . 1 to 2 V , m s in to 2 0 0 £2 

Spectra l purity 
S p u r i o u s s i gna l s S M P 0 2 S M P 2 2 S M P 0 3 S M P 0 4 

H a r m o n i c s 
f < 1 . 8 G H z < - 3 5 < - 2 5 < - 3 5 < - 3 5 d B c 
1.8 to 2 . 2 G H z < - 4 5 < - 2 5 < - 4 5 < - 4 5 d B c 
f > 2 . 2 l o 2 0 G H z < - 5 0 < - 2 5 < - 5 0 < - 5 0 dBc 
> 2 0 t o 2 7 G H z - < - 4 0 < - 4 0 d B c 
> 2 7 G H z - < - 4 0 dBc 

S u b h a r m o n i c s 
f < 2 0 G H z n o n e n o n e n o n e n o n e 
f > 2 0 G H z - - < - 4 0 < - 4 0 d B c 

N o n h a r m o n i c s a t 
> 1 0 k H z f r o m c a r r i e r 

f < 2 G H z < - 6 0 < - 6 0 < - 5 0 < - 5 0 dBc 
2 to 2 0 G H z < - 6 0 < - 6 0 < - 6 0 < - 5 0 d B c 
f > 2 0 G H z - - < - 5 4 < - 5 4 d B c 

SSB p h a s e n o i s e , 1 H z b a n d w i d t h , F M o f f 

C a r r i e r s p a c i n g 0 . 1 1 1 0 1 0 0 k H z 

1 0 M H z to 2 G H z < = 6 4 < ^ 7 7 < = 9 2 < - 1 0 1 dBc 

2 lo 1 0 G H z < - 6 4 < - 7 7 < - 9 2 < - 1 0 1 dBc 

1 0 to 2 0 G H z < - 5 8 < - 7 1 < - 8 6 < - 9 5 dBc 

2 0 l o 2 7 / 4 0 G H z < - 5 2 < - 6 5 < - 8 0 < - 8 9 d B c 

Res idua l F M , rms , F M of f 

W e i g h t i n g b a n d w i d t h 3 0 0 H z to 3 k H z 3 0 H z to 2 0 k H z 

1 0 M H z to 2 G H z < 5 T t z < 5 0 H Z 

2 to 1 0 G H z < 5 H z < 5 0 H Z 

1 0 to 2 0 G H z < 1 0 H z < 1 0 0 H z 

2 0 to 2 7 / 4 0 G H z < 2 0 H z < 2 0 0 H z 

Res idua l A M , rms , A M of f 

W e i g h t i n g b a n d w i d t h 3 0 0 H z to 3 k H z 3 0 H z to 2 0 k H z 

1 0 M H z to 2 G H z < 0 . 1 % < 0 . 2 % 

2 to 2 0 / 2 7 / 4 0 G H z < 0 . 0 5 % < 0 . 1 % 

M a x i m u m level versus f r e q u e n c y ( S M P 2 2 ) , t y p i c a l c u r v e 

Level 
R a n g e w i t h o u t o p t i o n SMP-B 15 w i t h o p t i o n SMP-B 15 

S M P 0 2 - 2 0 t o + 1 0 d B m - 1 3 0 t o + 8 , 5 d B m 
S M P 2 2 - 2 0 t o + 2 0 d B m - 1 3 0 t o + 1 8 , 5 d B m 
S M P 0 3 - 2 0 to + 6 d B m - 1 3 0 to + 4 d B m 

w i l h o p t i o n SMP-B 17 w i l h o p t i o n SMP-B 1 7 
S M P 0 4 - 2 0 t o + 3 d B m - 1 3 0 l o + l d B m 

W i t h o p t i o n SMP-B 1 1 , the m a x i m u m level o f S M P 2 2 a v a i l a b l e b e l o w 
2 G H z is r e d u c e d b y 3 d B . W i t h pu lse m o d u l a t i o n s w i t c h e d o n , the m a x i ­
m u m level is a t least 13 d B m ( S M P 0 2 a n d S M P 2 2 ) 

Total e r r o r ( f r equency response a n d t e m p e r a t u r e ef fect i n c l uded ) 

F r e q u e n c y r a n g e Level Error 

1 0 M H z to 2 G H z > + 1 0 d B m < ± 1 . 2 d B 

> - 1 0 d B m < + 0 . 6 d B 

> - 6 0 d B m < ± 0 . 9 d B 

< - 6 0 d B m < ± 1 . 4 d B 

2 to 2 0 G H z > + 1 0 d B m < ± 1 . 3 d B 

> - 1 0 d B m < ± 0 . 7 d B 

> - 6 0 d B m < ± 1 . 0 d B 

< - 6 0 d B m < + 1 . 5 d B 

> 2 0 to 2 7 / 4 0 G H z < - 1 0 d B m < ± 0 , 9 d B 

< - 6 0 d B m < ± l , 2 d B 

< - 6 0 d B m < ± l , 7 d B 

O u t p u t i m p e d a n c e 5 0 £2 
V S W R 

f < 2 0 G H z < 2 , t y p . < 1 . 6 
f > 2 0 G H z < 2 . 2 , t y p . < 1 . 8 

SeHing t ime ( IEC/ IEEE-bus) < 1 0 ms 
W i t h o p t i o n SMP-B 1 5 , w i t h 
s w i t c h i n g in a t t e n u a t o r set < 2 5 ms 

N o n - i n t e r r u p t i n g level se t t ing 0 to 2 0 d B 

Simul taneous modulat ion a n y c o m b i n a t i o n o f A M , 
F M (i(>M) a n d pu lse m o d u l a t i o n 

Ampl i tude modulat ion 
O p e r a t i n g m o d e s i n t e r n a l , e x t e r n a l A C / D C 
M o d u l a t i o n d e p t h / r e s o l u t i o n 0 to 9 0 % / 0 . 1 % 
Set t ing e r r o r a t 1 k H z (m < 8 0 % ) < ( 4 % o f r e a d i n g ± 1 % ) 
A M d i s t o r t i on 1 k H z ( m - 6 0 % ) , 
f > 5 0 M H z < } % , t y p . < 0 . 5 % 
M o d u l a t i o n f r e q u e n c y r a n g e D C to 1 0 0 k H z 
for f r e q u e n c y r esponse < 1 d B , 
m = 3 0 % 
f < 2 G H z D C to 1 0 k H z 
f > 2 G H z D C to 5 0 k H z 

M o d u l a t i o n i n p u l EXT1 R | „ = 6 0 0 12 o r 1 0 0 k£2 
Input v o l t a g e (peak va lue ) fo r 
se lec ted m o d u l a t i o n d e p t h 1 V ( H I G H / L O W i n d i c a t i o n for 

i n a c c u r a c y > 3 % ) 

Frequency modulat ion i n t e r n a l , e x t e r n a l A C / D C , l o c k e d / u n ­
l o c k e d , t w o - l o n e w i l h t w o s e p a r a t e 
c h a n n e l s F M 1 a n d F M 2 
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S t a n d a r d f requency modulat ion w i t h o u t o p t i o n SM-B5 
M a x i m u m d e v i a t i o n / r e s o l u t i o n 

f < 2 0 G H z 1 0 M H z / < l % , m i n . 10 H z 
f > 2 0 G H z 2 0 M H z / < l % , m i n . 2 0 H z 

Se t t i ng e r r o r a t A F = 1 0 0 k H z 
a n d 5 0 0 k H z d e v i a t i o n < 5 % of r e a d i n g 
F M d i s t o r t i o n a t A F = 5 0 k H z 
a n d 5 0 0 k H z d e v i a l i o n < 0 . 5 % , t y p . 0 . 0 5 % 
M o d u l a t i o n f r e q u e n c y r a n g e 

l o c k e d m o d e 2 0 k H z to 1 M H z 
u n l o c k e d m o d e D C to 1 M H z 

M o d u l a t i o n f r e q u e n c y response 
l o c k e d m o d e , m o d u l a t i o n i n d e x 
< 1 0 , d e v i a t i o n ^ 1 0 0 k H z 
2 0 k H z to 1 M H z < 5 d B 
u n l o c k e d m o d e , 
d e v i a t i o n = 10 M H z 
1 0 H z ( D C | l o 5 0 k H z < 1 d B 
5 0 k H z to 1 M H z < 5 d B 

I n c i d e n t a l A M at A F = 5 0 k H z 
a n d 1 0 0 k H z d e v i a t i o n < 0 . 5 % 
C a r r i e r f r e q u e n c y of fset w i l h F M 

l o c k e d m o d e n o n e 
u n l o c k e d m o d e t yp . < 1 0 M H z 

FM with option S M - B 5 s t a n d a r d F M a v a i l a b l e 
M a x i m u m d e v i a t i o n / r e s o l u t i o n 

f < 2 0 G H z 1 M H z / < l % , m i n . 1 0 H z 
f > 2 0 G H z 2 M H z / < l % , m i n . 2 0 H z 

S e l l i n g e r r o r a t AF = 1 k H z 
a n d d e v i a t i o n > 1 k H z < 2 % of r e a d i n g 
F M d i s t o r t i on a t A F = 1 k H z 
a n d 5 0 0 k H z d e v i a t i o n < 0 . 5 % , t y p . 0 . 0 5 % 
M o d u l a t i o n f r e q u e n c y r a n g e D C to 1 M H z 
M o d u l a t i o n f r e q u e n c y r esponse 

1 0 H z (DC) lo 5 0 k H z < 0 . 5 d B 
> 5 0 k H z lo 1 M H z < 4 d B 

I n c i d e n t a l A M a l 1 k H z / 4 0 k H z 
d e v i a t i o n < 0 . 5 % 
C a r r i e r f r e q u e n c y of fset w i t h F M < 1 0 0 H z + 1 % o f d e v i a t i o n 
C a r r i e r f r e q u e n c y dr i f t w i t h F M D C t yp . 0 . 0 0 5 % o f d e v i a t i o n p e r 1 °C 
M o d u l a t i o n inpu ls E X T 1 , EXT2 R i n = 6 0 0 SI o r l O O k Q 

P h a s e modulat ion w i t h o p t i o n S M - B 5 
O p e r a t i n g m o d e s i n t e rna l , e x t e r n a l A C / D C , 

two - l one w i l h t w o s e p a r a t e c h a n n e l s 
r p M l a n d r p M 2 

M a x i m u m d e v i a t i o n / r e s o l u t i o n 
f < 2 0 G H z 1 0 r a d / < 1 % , m i n . 0 . 0 0 1 r a d 
f > 2 0 G H z 2 0 r a d / < l % , m i n . 0 . 0 0 1 r a d 

Se t t i ng e r r o r a t A F = 1 k H z < ( 3 % of r e a d i n g + 0 . 0 2 rad ) 
i p M d i s t o r t i on a t 1 k H z / 5 r a d < 1 % 
M o d u l a t i o n f r e q u e n c y r a n g e D C to 1 0 0 k H z 
M o d u l a t i o n f r e q u e n c y r esponse 

1 0 H z ( D C ) l o 1 0 0 k H z < 3 d B 
M o d u l a t i o n i n p u l E X T 1 , EXT2 R i n = 6 0 0 Q o r 1 0 0 k Q 

A S K modulat ion e x t e r n a l 
M a x . m o d u l a t i o n d e p t h / r e s o l u t i o n 9 0 % / 0 . 1 % 
D a t a ra te 0 to 1 2 5 k H z 
R i s e / f a l l t ime ( 1 0 / 9 0 % ) < 1 0 us 
M o d u l a t i o n inpu t EXT 1 R i n = 6 0 0 Q o r 1 0 0 kQ. 

T T L / H C T s i g n a l , se lec tab le p o l a r i t y 

F S K modulat ion e x t e r n a l 
M a x i m u m shif t , s t a n d a r d F M 

f < 2 0 G H z 1 0 M H z 
f > 2 0 G H z 2 0 M H z 

W i t h o p t i o n SM-B5 
f < 2 0 G H z 1 M H z 
f > 2 0 G H z 2 M H z 

Reso lu t ion 
f < 2 0 G H z < 1 % , m i n . 1 0 H z 
f > 2 0 G H z < 1 % , m i n . 2 0 H z 

D a t a ra te ( s t a n d a r d FM) 
l o c k e d m o d e 2 0 lo 5 0 0 k H z 
u n l o c k e d m o d e 0 to 5 0 0 k H z 

D a t a ra te w i l h o p t i o n S M - B 5 0 lo 5 0 0 k H z 
M o d u l a t i o n i npu l EXT1 R i n = 6 0 0 Q o r 1 0 0 k Q 

T T L / H C T s i g n a l , s e l e c t a b l e p o l a r i t y 

Pulse modulat ion e x te rna l , in te rna l w i t h o p t i o n SMP-B 14 
S t a n d a r d w i t h o u t o p t i o n s SMP-B 1 2 / S M P - B 1 3 

F r e q u e n c y r a n g e 2 to 4 0 G H z 

O n / o f f r a t i o > 5 0 dB ( level > 0 dBm) 
R i s e / f a l l t ime (1 0 / 9 0 % ) < 5 0 0 ns 
M i n i m u m pu lse w i d t h 1 u.s 
Pulse r epe t i t i on f r e q u e n c y 0 to 5 0 0 k H z 
Pulse d e l a y t y p . 1 0 0 ns 
V i d e o f e e d t h r o u g h < 1 5 m V ( p e a k va lue) 

W i l h o p t i o n s SMP-B 1 2 / S M P - B 13 
F r e q u e n c y r a n g e 

w i t h o p t i o n SMP-B 13 10 M H z to 2 G H z 
w i t h o p t i o n SMP-B 12 2 to 4 0 G H z 

O n / o f f r a t i o > 8 0 d B 
R i s e / f a l l l i m e ( 1 0 / 9 0 % ) < 1 0 ns 
M i n i m u m pu lse w i d t h 2 0 ns 
Pulse r epe t i t i on f r e q u e n c y 0 to 1 0 M H z 
Pulse d e l a y t y p . 5 0 ns 
V i d e o f e e d t h r o u g h < 15 m V ( p e a k va lue ) 

PULSE m o d u l a t i o n i n p u l TTL (HCT) in to R i n = 5 0 Q o r 1 0 k Q 

Internal modulat ion genera tor see S M T 

LF genera tor o p t i o n S M - B 2 , for d a l a see S M T 

Pulse genera tor o p t i o n SMP-B 1 4 , fo r d a l a see S M T 

( o p t i o n S M - B 4 ) 

Second RF output 2 to 2 0 G H z , 0 d B m 

S w e e p see S M T 

List m o d e 

O p e r a t i n g m o d e s a u t o m a t i c , s ing le-shot , m a n u a l l y o r 
e x t e r n a l l y t r i g g e r e d 

M a x . l eng th o f list 2 0 4 8 p a i r s o f f r e q u e n c y a n d leve l 
v a l u e s 

Step t i m e / r e s o l u t i o n 1 ms to 1 s / 0 . 1 ms 
Level set t ing r a n g e 2 0 d B 
M e m o r y for instrument settings see S M T 

A u x i l i a r y interface w i t h o p t i o n SMP-B 18 
V / G H z o u l p u t o u t p u t v o l t a g e p r o p o r t i o n a l to fre­

q u e n c y , 0 . 5 V / G H z o r 1 V / G H z 
se lec tab le 

Z o u t p u t f ree ly se lec tab le level r a n g e b e t w e e n 
- l O a n d + 1 0 V 

Remote control 
C o m m a n d set IEC 6 2 5 (IEEE 4 8 8 ) ; SCPI 1 9 9 2 . 0 

General data 

P o w e r s u p p l y 9 0 to 1 3 2 V / l 8 0 to 2 6 5 V, 4 7 to 
4 4 0 H z , a u t o m a t i c set t ing to A C vol t ­
a g e , m a x . 4 0 0 V A 

D i m e n s i o n s ( W x H x D) ; W e i g h t 4 3 5 m m x 1 9 2 m m x 5 7 0 m m ; 2 7 k g 

Ordering information 

S i g n a l G e n e r a t o r S M P 0 2 1 0 3 5 . 5 0 0 5 . 0 2 
S M P 2 2 1 0 3 5 . 5 0 0 5 . 2 2 
S M P 0 3 1 0 3 5 . 5 0 0 5 . 0 3 
S M P 0 4 1 0 3 5 . 5 0 0 5 . 0 4 

Opt ions 
F r e q u e n c y Ex tens ion 0 . 0 1 l o 2 G H z SMP-B 1 1 1 0 3 6 . 6 2 4 0 . 0 2 
Pulse M o d u l a t o r 2 to 4 0 G H z 

f o r S M P 0 2 / 2 2 SMP-B 1 2 1 0 3 6 . 5 7 5 0 . 0 2 
f o r S M P 0 3 SMP-B 1 2 1 0 3 6 . 5 7 5 0 . 0 3 
f o r S M P 0 4 SMP-B 1 2 1 0 3 6 . 5 7 5 0 . 0 4 

Pulse M o d u l a t o r 0 . 0 1 to 2 G H z SMP-B 13 1 0 3 6 . 7 1 4 7 . 0 2 
Pulse G e n e r a t o r SMP-B 1 4 1 0 3 6 . 7 3 4 7 . 0 2 
RF A t t e n u a t o r 2 7 G H z SMP-B 1 5 1 0 3 6 . 5 2 5 0 . 0 2 
RF A t t e n u a t o r 4 0 G H z SMP-B 1 5 1 0 3 6 . 5 5 5 0 . 0 2 
A u x i l i a r y I n te r face SMP-B 1 8 1 0 3 6 . 8 9 2 0 . 0 2 
Rear C o n n e c t o r s fo r RF, A F 

u p to 2 7 G H z SMP-B 1 9 1 0 3 6 . 4 3 0 3 . 0 2 
u p to 4 0 G H z SMP-B 1 9 1 0 3 6 . 4 5 0 3 . 0 2 

O C X O Re fe rence O s c i l l a t o r S M - B 1 1 0 3 6 . 7 5 9 9 . 0 2 
LF G e n e r a t o r S M - B 2 1 0 3 6 . 7 9 4 7 . 0 2 
F M / r p M M o d u l a t o r S M - B 5 1 0 3 6 . 8 4 8 9 . 0 2 
S e r v i c e Kit S M - Z 2 1 0 3 9 . 3 5 2 0 . 0 2 
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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 be ing devised in all plac­

es of how to modulate d ig i ta l data best 

on an ana log carr ier for long-distance 

transmission v ia cab le or air. 

The Signal Genera tor SME from 

R o h d e & S c h w a r z (catalog 9 3 / 9 4 , 

p a g e 2 2 6 ) is a cost-effective signal 

source that can handle all modulat ion 

modes requi red in the development , 

p roduct ion a n d qual i ty assurance of 

such transmission equipment . 

A large var iety of new modula t ion 

standards have been implemented in 

the D M Coder SME-B1 1 wi thout any 

extra cost ar is ing for the customer. 

The SME is a future-proof instrument 

that w i l l remain up to date as it a l lows 

for the integrat ion of future modula­

t ion standards. 

Memory Extension SME-B12 for 
DM Coder 
(Order No. 1039.4090.02) 

This opt ion expands the data memory 

of D M Coder SME-B1 1 from 8 kbit to 

8 M b i t (data only) or 1 M b i t (data + 

level attenuat ion + burst). In add i t i on , 

an external t r igger faci l i ty for synchro­

n izat ion has been inc luded. 

Applications 

• Propagat ion measurements in G S M 

a n d PCN networks. For this pur­

pose, the complete data of a 

BCCH channel of one of these net­

works are stored in the SME-B1 2 

opt ion 

• ERMES - d ig i ta l European Radio 

Message System (supported by us­

er menu of SME) 

• Programming of very long data se­

quences, eg for BER measurements 

Possible combinations of SME 
options 

The following options can a lways be 

combined: 

• SM-B1 Reference Osci l la tor 

O C X O 

• SM-B5 FM/cpM Modu la to r 

• SME-B11 D M Coder 

• SME-B19 RF, AF rear connectors 

Two slots (A4 and A5) are left for fur­

ther options to be installed: 

S lo tA4 

• SM-B2 LF Generator or 

• SM-B3 / -B8 Pulse Modu la to r for 

SME 0 2 and SME 0 3 or 

• SM-B4 Pulse Generator (integra­

ted in option SM-B3/-B8) 

Slo tA5 

• SM-B2 LF Genera tor or 

• SM-B6 Mul t i funct ion G e n . or 

• SME-B12 M e m o r y Extension 

(with SME-B1 1 only) 

All digital modulation modes of Signal Generator SME at a glance 

Modulation mode Standard Designation Data rate 

G M S K G S M G r o u p e Specia l M o b i l e 2 7 0 . 8 3 3 kb i t / s 

DCS 1 8 0 0 (PCN) Digi ta l Cel lu lar System 2 7 0 . 8 3 3 kb i t / s 

CDPD Cellular Digi ta l Packet Data 19 .2 kb i t / s 

M C 9 French communicat ions network 8 kb i t / s 

M o b i t e x - 8 0 0 0 M o b i l e Data System 8 kb i t / s 

G F S K DECT Digi ta l European Cordless Telephony 1 .152 M b i t / s 

CT2 Cordless Telephony 7 2 kb i t / s 

CT3 Cordless Telephony 6 4 0 kb i t / s 

USER Test of dev ia t ion limits to DECT standard 1 .152 M b i t / s 

7T./4 DQPSK N A D C Nor th Amer i can Digi ta l Cel lu lar 4 8 . 6 kb i t / s 

PDC Pacific Digi tal Cel lu lar (previously JDC) 4 2 kb i t / s 

TFTS Terrestrial Flight Telephone System 4 4 . 2 kb i t / s 

TETRA Trans European Trunked Radio 3 6 kb i t / s 

F S K / F F S K P O C S A G Post Of f ice C o d e Standard iza t ion Adv isory G r o u p 5 1 2 to 2 4 0 0 b i t / s 

Cityruf A n a l o g p a g i n g system 5 1 2 to 2 4 0 0 b i t / s 

USER User-selectable bit rate 5 0 0 b i t / s to 100 kb i t / s 

4FSK ERMES European Radio Message System 6 . 2 5 kb i t / s 
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Signal Generators SMT and SME with option SM-B6: additional specifications regarding 
VOR/ILS 

VOR modulation signals ^ 

O p e r a t i n g m o d e s 
N O R M V O R s igna l + C O M / I D l one 
C O M / I D C O M / I D tone 
3 0 H z 3 0 - H z VAR tone 
9 9 6 0 H z 9 . 9 6 - k H z ca r r i e r , u n m o d u l a t e d 
9 9 6 0 H z + F M 9 . 9 6 - k H z ca r r i e r , m o d u l a t e d 

Modula t ion tones 
F r e q u e n c y a c c u r a c y s a m e a s r e f e r e n c e f r equency , bas i c 

un i t 
3 0 H z (VAR, REF] 

Set t ing r a n g e / r e s o l u t i o n 2 0 to 4 0 H z / 0 . 1 H z 2 ' 
9 . 9 6 - k H z F M c a r r i e r 

Se t t i ng r a n g e / r e s o l u t i o n 5 to 15 k H z / 1 0 H z 
F r e q u e n c y d e v i a t i o n , 
3 0 - H z re fe rence 0 lo 9 6 0 H z 
De fau l t 4 8 0 H z 
Reso lu t i on , d e v i a t i o n 1 H z 
S e l l i n g er ror , d e v i a t i o n < 1 H z 

C O M / I D tone ( a u x i l i a r y a u d i o ) 
De fau l t 1 0 2 0 H z 
Se t t i ng r a n g e 0 . 1 H z to 2 0 k H z 
F r e q u e n c y reso lu t ion 0 . 1 H z 

P h a s e (VAR, REF) 
De fau l t 0 . 0 0 ° 
Set t ing r a n g e 0 to 3 6 0 ° 
Reso lu t ion 0 . 0 1 ° 
Se t t i ng e r r o r 

M o d u l a t i o n s i gna l < 0 . 0 1 ° 
RF s i g n a l < 0 . 0 5 ° , t y p . 0 . 0 1 ° 

Distortion 
3 0 H z (VAR) t one < 0 . 1 % 
9 . 9 6 - k H z F M c a r r i e r < 0 . 1 % 
C O M / I D t o n e < 0 . 1 % 

Ampl i tude modulat ion 
M o d u l a t i o n d e p t h 3 ' 

3 0 H z (VAR) 
R a n g e / r e s o l u t i o n 0 l o 1 0 0 % / 0 . 1 % 
Se t t i ng error , 3 0 % A M < 2 . 0 % of A M set t ing 

9 . 9 6 - k H z F M c a r r i e r 
R a n g e / r e s o l u t i o n 0 to 1 0 0 % / 0 . 1 % 
Se t t i ng er ror , 3 0 % A M < 2 . 0 % o f A M set t ing 

C O M / I D tone 
R a n g e / r e s o l u t i o n 0 to 1 0 0 % / 0 . 1 % 
S e l l i n g er ror , 1 0 % A M < 2 . 0 % of A M se l l i ng 

ILS modulation signals1^ 

O p e r a t i n g m o d e s 
ILS L O C / I L S G S 

N O R M l o c a l i z e r / g l i d e s l o p e s i g n a l + C O M / 
ID t one (can be s w i t c h e d off) 

C O M / I D C O M / I D tone 
9 0 H z 9 0 - H z t one 
1 5 0 H z 1 5 0 - H z l o n e 

ILS modulat ion tones 
F r e q u e n c y a c c u r a c y s a m e as r e f e r e n c e f r equency , bas i c 

un i t 
9 0 - H z t one 
S e l l i n g r a n g e / r e s o l u t i o n 6 0 to 1 2 0 H z / 0 . 3 H z 4 ) 
1 5 0 - H z t one 

Set t ing r a n g e / r e s o l u t i o n 1 0 0 lo 2 0 0 H z / 0 . 5 H z 4 ) 
C O M / I D tone ( a u x i l i a r y a u d i o ) 

Set t ing r a n g e / r e s o l u t i o n 0 . 1 H z to 2 0 k H z / 0 . 1 H z 

Ampl i tude modu la t ion ' ) 
Sum m o d u l a t i o n d e p t h o f 
9 0 - H z t one a n d 1 5 0 - H z l o n e 5 ) 

R a n g e / r e s o l u t i o n 0 l o 1 0 0 % / 0 . 1 % 
Set t inq e r r o r < 2 . 0 % 6 ) 
De fau l t , l o c a l i z e r 4 0 % 
Defau l t , g l i d e s l o p e 8 0 % 

Difference of depth of modulat ion (DDM) 
Loca l i ze r (ILS L O C ) 

Set t ing r a n g e 0 to ± 0 . 4 7 ) 
D D M reso lu t i on 0 . 0 0 0 1 
Error a t D D M = 0 

M o d u l a t i o n s i g n a l < 0 . 0 0 0 2 , t yp . 0 . 0 0 0 1 
RF s i g n a l < 0 . 0 0 0 4 , t y p . 0 . 0 0 0 1 

Error a t D D M = 0 lo ± 0 . 4 
M o d u l a t i o n s i g n a l < 0 . 0 0 5 « D D M + 0 . 0 0 0 2 
RF s i g n a l < 0 . O 2 . D D M + 0 . 0 0 0 4 

G l i d e s l o p e (ILS G S ) 
Se l l i ng r a n g e 0 l o ± 0 . 8 7 ' 
D D M reso lu t i on 0 . 0 0 0 1 
Error a l D D M = 0 

M o d u l a t i o n s i g n a l < 0 . 0 0 0 2 , t y p . 0 . 0 0 0 1 
RF s i g n a l < 0 . 0 0 0 8 , t y p . 0 . 0 0 0 2 

Er ror a t D D M = 0 to ± 0 . 4 
M o d u l a t i o n s i g n a l < 0 . 0 0 5 « D D M + 0 . 0 0 0 2 
RF s i g n a l < 0 . 0 2 . D D M + 0 . 0 0 0 8 

P h a s e setting 
The p h a s e c a n b e set b e t w e e n the 9 0 - H z s i g n a l a n d 1 5 0 - H z s i g n a l . It is 
m e a s u r e d b e t w e e n a d j a c e n t z e r o c ross ings ( ze ro phase ) o f the t w o s i g n a l s . 
The re fe rence is the z e r o c r o s s i n g o f i he 1 5 0 - H z s i g n a l a n d the p h a s e is 
s p e c i f i e d in d e g r e e s r e f e r r e d to the 1 5 0 - H z s i g n a l . 

Se t t ing r a n g e 0 to 1 2 0 ° 
Reso lu t ion 0 . 0 1 ° 
Se t t i ng e r r o r 

M o d u l a t i o n s i g n a l < 0 . 0 2 ° 
RF s i g n a l < 0 . 0 5 ° 

M a r k e r B e a c o n (MCR BCN) 
Frequenc ies 4 0 0 H z , 1 3 0 0 H z , 3 0 0 0 H z 
F r e q u e n c y a c c u r a c y s a m e as r e fe rence f r e q u e n c y , b a s i c 

uni t 
M o d u l a t i o n d e p t h 0 to 1 0 0 % 5 ) 
S e l l i n g e r r o r ( f = 7 4 to 7 6 M H z ) < 4 . 0 % ( A M = 9 5 % ) 
C O M / I D tone ( a u x i l i a r y a u d i o ) 

Set t ing r a n g e / r e s o l u t i o n 0 . 1 H z to 2 0 k H z / O . I H z 
M o d u l a t i o n d e p t h 0 to 1 0 0 % 

These s p e c i f i c a t i o n s d o not a p p l y to non - i n te r rup t i ng leve l set t ing (ATTEN­

U A T O R M O D E : FIXED). 
2 ) The f r e q u e n c i e s o f the 3 0 - H z tones a r e a l w a y s v a r i e d s imu l taneous ly . 
3 ) The sum o f the m o d u l a t i o n d e p t h s o f i he 3 0 - H z (VAR) s i g n a l , 9 . 9 6 - k H z 

F M c a r r i e r a n d C O M / I D s i g n a l must not e x c e e d 1 0 0 % . 
4 ) If the f r e q u e n c y o f Ihe 9 0 - H z t one is v a r i e d , the f r e q u e n c y o f the 1 5 0 - H z 

t o n e is a u l o m a l i c a l l y c h a n g e d in p r o p o r t i o n a n d v i c e v e r s a . 

-*) The sum o f the m o d u l a t i o n dep ths o f a l l s i g n a l c o m p o n e n t s must not ex­

c e e d 1 0 0 % . 

' The v a l u e s a p p l y to the c a r r i e r f r e q u e n c y r a n g e s 1 0 8 to 1 1 8 M H z a n d 

3 2 9 to 3 3 5 M H z . 

' The m a x i m u m D D M v a l u e d e p e n d s o n the se lec ted sum m o d u l a t i o n d e p t h 

o f the 9 0 - H z a n d 1 5 0 - H z t o n e . The s p e c i f i e d r a n g e c o r r e s p o n d s l o the 

d e f a u l t se l l i ng r a n g e . 
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COFDM Software DAB-K1 

Software for generating 

C O F D M signals in conjunction 

with Arbi t rary Waveform 

Generator ADS 

(catalog 9 3 / 9 4 , page 240) 

Uses, characteristics 

Software DAB-K1 from Rohde&Schwarz 

is used for the calculat ion and output of 

C O F D M signals (Coded Or thogona l 

Frequency Division Mul t ip lex) . These 

signals are used for instance in the new 

DAB (Digital A u d i o Broadcast ing) 

transmission methods as we l l as in oth­

er app l ica t ions . The comb ina t ion of 

Sof tware DAB-K1 + Signal Genera to r 

S M H U 5 8 + ARB Genera to r ADS y ie lds 

a DAB or DVB test s ignal generator. 

C O F D M signals can also be genera ted 

w i th Q A M (Quadrature Ampl i tude 

Modu la t ion ) , such as DVB signals (Dig­

ital V ideo Broadcast ing) . C o m m o n to 

all modes is the generat ion of multicar-

rier signals in the RF range. 

The Sof tware DAB-K1 is an extremely 

user-friendly tool . Pul ldown menus 

branch into further d i a l og boxes; al l 

commands can also be direct ly entered 

v ia key combinat ions. A context-sensi­

tive help system provides exp lana to ry 

notes for each menu item. 

Se lec t i on o f D A B m o d e 

Performance features 

• Simulat ion of DAB signals wi th 

C O F D M modulat ion 

• Simulat ion of other C O F D M sig­

nals, such as DVB wi th Q A M 

• Al l DAB modes 1 , 2 a n d 3 se­

lectable 

• Genera t ion of zero symbols (time 

reference symbol) 

• Genera t ion of phase reference 

symbol (time f requency_phase ref­

erence symbol) 

• Inclusion of gua rd intervals of se­

lectable length 

• Repetition of ind iv idua l symbols 

w i th and wi thout g u a r d interval 

• Simulat ion of a DAB frame made 

up of 7 7 or 1 4 4 symbols; number 

of symbols also user-selectable 

• Calcu la t ion of other mult icarr ier 

signals w i th user-selectable 

number of carr iers (up to 8 1 90) 

and selectable f requency spac ing 

of carr iers 

• Calcu la t ion of signals wi th random 

modulat ion or w i th selected phase 

a n d ampl i tude modula t ion of the in­

d iv idua l carr iers 

• Simulat ion of s ignal interference 

such as spurious ampl i tude and 

phase 

• Simulat ion of fad ing 

• Calcu la t ion of time signals from the 

ampl i tudes a n d phases of the indi­

v idua l carr iers 

• Saving and load ing of ca lcu lated 

symbols a n d sequences 

• Convers ion of COFDM-modu la ted 

signals into the f requency range of 

the S M H U 5 8 (5 M H z to 2 GHz) 

• Bandwid th of modula ted signals 

1.5 M H z for DAB modes a n d up to 

2 0 M H z for user-defined C O F D M 

signals 

• Frequency spac ing of C O F D M car­

riers accord ing to DAB mode or us­

er-selectable from 1 Hz to 1 M H z 

• User-selectable D / A converter reso­

lution from 1 to 1 2 bit 

• Selectable c l ipp ing of max imum 

peak power 
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C a l c u l a t i o n o f s y m b o l s 

D a t a t rans fer to A R B G e n e r a t o r A D S 

S a v i n g a n d l o a d i n g o f c o n f i g u r a t i o n s 

Required hardware 
Control ler PSA or P S M c o n t r o l l e r f a m i l y o r AT-

c o m p a t i b l e to i ndus t r y s t a n d a r d 
O p e r a t i n g systems M S - D O S 3 . 3 a n d h i g h e r 
M a i n m e m o r y m i n . 4 0 0 - K b y t e R A M 
M o n i t o r a n d g r a p h i c c a r d He rcu les g r a p h i c c a r d a n d m o n o ­

c h r o m e mon i to r , o r E G A / V G A w i t h 
m o n o c h r o m e o r c o l o u r m o n i t o r 

lEC-bus c a r d (IEEE 4 8 8 . 1 ] R o h d e & S c h w a r z IEC/ IEEE-bus c a r d 
(PAT-B1) o r N a t i o n a l Inst ruments PCI IA 
c a r d 

IEC/ IEEE-bus d r i v e r R o h d e & S c h w a r z IEC/ IEEE-bus 
d r i v e r (PS-K2), N a t i o n a l Instruments 
GPIB-PC s o f t w a r e 

M o u s e R o h d e & S c h w a r z P S - B 1 1 , se r ia l M i ­
c roso f t m o u s e o r c o m p a t i b l e s 

G e n e r a t o r 
S i g n a l G e n e r a t o r w i t h l / Q 
m o d u l a t o r , 1 k H z to 4 . 3 2 G H z S M H U 5 8 0 8 3 5 . 8 0 1 1 . 5 8 
a n d 
A R B G e n e r a t o r , 

t w o - c h a n n e l , p r o g r a m m a b l e A D S 1 0 1 2 . 4 0 0 2 . 0 2 

Ext ra 
C l o c k G e n e r a t o r A D S - B 1 1 0 1 3 . 5 7 4 8 . 9 2 

Ordering information 

C O F D M S o f t w a r e D A B - K 1 1 0 1 3 . 1 6 4 2 . 0 2 
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Selec t i ve M o d u l a t i o n A n a l y z e r F M A S : s te reo rece i ve r a n d m o d u l a t i o n a n a l y z e r a l l in o n e uni t 
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Contents of Chapter 6 

Designation Field of application, special features Type Page 

Selective Modu la t i on Ana lyzer 

5 to 1 0 0 0 M H z 

Off-air measurements on VHF broadcast ing and TV dual-

sound transmitters, modula t ion analysis of VHF a n d TV 

sound signals, FM stereo relay recept ion; extremely high 

sensitivity and receive qual i ty 

FMAS 9 4 

AF Ana l yze r /DSP Unit O p t i o n : s tandard in FMAS, can be retrofitted in other ana­

lyzers from F M A fami ly ; makes previously needed , separate 

AF (FFT) ana lyzer superfluous even for complex modulat ion 

analysis in AF range 10 Hz to 1 5 0 kHz 

FMA-B8 9 6 

RF/IF Selection O p t i o n : s tandard in FMAS, can be retrofitted in other ana­

lyzers from F M A fami ly: 4-circuit preselection filter, high-

level input mixer, phase-l inear IF filters a n d low-noise local 

osci l lator 

FMA-B9 9 4 

Special model for VOR/ ILS Modu la t i on Ana lyzer FMAV 

(catalog 9 3 / 9 4 , p a g e 2 7 0 ) 

FAM-B9 .57 9 9 
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Selective Modulation Analyzer FMAS; Options FMA-B9, FMA-B8 

5 to 1000 (1360) M H z 

FMAS: Stereo receiver and 

modulation analyzer in 

one unit 

FMAB: Same functions as 

FMAS by fitting the op­

tions FMA-B9 and -B8 

Uses 

The Selective Modu la t i on Ana lyze r 

FMAS from Rohde & Schwarz is the first 

instrument to combine the character is­

tics of a universal modula t ion ana lyzer 

wi th those of an FM stereo/TV dual -

sound receiver in the f requency range 

5 to 1 0 0 0 M H z . 

Fields of application 

• Off-air measurements on VHF 

broadcas t ing and TV dual-sound 

transmitters such as 

- peak dev ia t ion moni tor ing 

- f ieldstrength and f requency 

measurements 

- VHF coverage measurements to 

ARD/DBP Speci f icat ion 

5 R 4 / 1 . 3 

• Modu la t i on analysis of TV sound 

signals 

• Modu la t i on analysis 

- in cab le networks a n d headends 

- at VHF transmitter comb in ing 

networks 

- of TV sound subcarriers in the 

satellite baseband 

• FM stereo relay recept ion 

Main features 

• Excellent static and dynamic selec­

tivity 

• Level range 1 0 U.V to 7 V 

• Outs tand ing transfer characterist ic 

• H igh over load capab i l i t y to inter­

fer ing signals 

• Selective RF level measurement 

Modulation analysis 

The FMAS features the same capab i l i ­

ties as the FMAB (catalog 9 3 / 9 4 , p a g e 

2 7 0 ) plus receiver function and d ig i ta l 

AF analysis. 

Receiver function (FMA-B9) 

RF/ IF Selection 

The RF/IF Selection FMA-B9 is fitted as 

s tandard in the FMAS a n d can be 

switched on when requ i red. In normal 

mode, the s tandard characterist ics of a 

modulat ion ana lyzer are fully main­

ta ined in the f requency range 5 0 kHz to 

1 3 6 0 M H z . 

High receive quality 

In spite of the h igh sensitivity of 1 0 U.V, 

a tunable 4-circuit preselection filter 

(from 8 7 . 5 to 108 M H z and 

> 1 83 M H z ) a n d a high-level input mix­

er guarantee high over load capab i l i t y 

to interfer ing signals in the receive 

mode. 

Phase-linear IF filters wi th an ampl i tude 

equa l izer at the AF together wi th a low-

noise LO y ie ld excellent static and dy­

namic selectivity a n d , at the same t ime, 

guarantee a h igh S / N rat io as wel l as 

l ow l inear a n d nonl inear distort ion. 

Elaborate temperature compensation 

These compensat ion techniques ensure 

comp l iance wi th specif icat ions over a 

w i d e temperature range in the receive 

mode through 

- temperature-responsive tuning of 

the RF preselector filters by the 

processor, 

- temperature-compensated IF filters, 

- computa t iona l correct ion of the se­

lective RF level ind icat ion. 
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The right IF filter for every application 

Since a compromise has a lways to be 

made between selectivity and low dis­

tort ion as wel l as between S / N rat io 

a n d immunity to ove r load ing , the user 

may a d a p t the FMAS to his part icular 

measurement p rob lem: 

Narrow IF filters 

W i t h the nar row IF filters F M na r row 

and TV sound, max imum selectivity can 

be ob ta ined , wi th distort ion be ing 

slightly increased. But also in this 

mode, the FMAS fully compl ies w i th 

ARD Speci f icat ion 5 / 3 . 5 for stereo re­

lay receivers. Moreover it is ideal ly suit­

ed for al l kinds of remote measurements 

such as VHF peak deviat ion moni tor ing 

a n d high-precision remote f requency 

measurement - even under unfavoura­

ble receiv ing condi t ions. 

The IF filter TV sound al lows modula t ion 

analysis of dual-sound carriers in TV 

transmitters and in cab le networks, un­

inf luenced by vision modulat ion or ad ­

jacent channels. Further app l ica t ions 

are remote dev ia t ion moni tor ing as 

wel l as level and frequency moni tor ing 

of TV sound carr iers. The TV-sound filter 

also permits TV sound subcarriers in the 

satellite baseband to be a n a l y z e d . 

Wide IF filter 

W i t h the IF filter F M w i d e , the FMAS 

compl ies wi th ARD Specif icat ion 5 / 3 . 4 

for FM test demodulators . In add i t ion to 

the requi red low distor t ion, h igh selec­

tivity (see d iagram) is ob ta ined wi th this 

filter too. The w i d e IF filter may be used 

for examp le at transmitter comb in ing 

networks whenever at least two ad ja ­

cent channels are not occup ied . 

Maximum S / N ratio or minimum 

RF/ IF intermodulation distortion 

In the low-noise mode, the preampl i f ier 

is permanent ly on a n d the mixer level is 

increased so that the max imum S / N ra­

tio is ob ta ined . 

In the low-distort ion mode, the mixer 

level is kept low and the preampl i f ier is 

swi tched off. This mode should be used 

for measurements on antennas where 

strong, closely spaced interfering sig­

nals cause intermodulat ion in the re­

ceive channel . 

Modulation Analyzer FMAV with op­

tional RF/ IF Selection FMA-B9.57 

A special version of the opt ion FMA-B9 

w i th a f requency range up to 4 0 0 M H z 

turns the FMAV into a h ighly sensitive 

a n d selective receiver for VOR a n d ILS 

nav iga t ion signals (see page xx) . 

Ste reo T H D of F M A S at 7 5 k H z d e v i a t i o n . D u e 
to p h a s e l inear i t y , d i s t o r t i on r e m a i n s l o w even 
w i t h the n a r r o w IF f i l ter. 

C o n s i d e r a b l y l o w e r d i s t o r t i on is o b t a i n e d w i t h 
the F M w i d e f i l ler w h i c h is p a r t i c u l a r l y su i t ab le 
for m o d u l a t i o n a n a l y s i s in c a b l e n e t w o r k s a n d 
t ransmi t te r c o m b i n i n g n e t w o r k s . 

S / N r a t i o o f i npu t v o l t a g e ( re fe r red to 4 0 k H z 
d e v i a l i o n ) . The h i g h sensi t iv i ty a n d se lect iv i ty 
m a k e the F M A S p a r t i c u l a r l y su i t ab le for meas­
u rements d i r e c t l y a t the a n t e n n a . 
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Selective Modulation Analyzer FMAS; Options FMA-B9, FMA-B8 

C h a r a c t e r i s t i c o f v a r i o u s IF f i l ters F M n a r r o w (A) 
a n d F M w i d e (B) in the F M A S ( f r e q u e n c y a x i s 
2 0 0 k H z / d i v ) . V e r y f la t g r o u p - d e l a y r esponse in 
the r a n g e + 1 0 0 k H z a b o u t the cen te r f r e q u e n c y 
( F M w i d e , C) 

Digital AF Analysis (FMA-B8) 

The AF Ana l yze r /DSP Unit FMA-B8 is 

also fitted as s tandard in the FMAS and 

can be retrofitted in al l other FM. . mod­

els. It makes a previously needed, sep­

arate AF (FFT) ana lyzer superfluous 

even for complex modula t ion analysis 

in the AF range 10 Hz to 1 5 0 kHz: 

• Selective modulat ion-depth and AF-

level measurements 

• Selective harmonic distort ion meas­

urement of d 2 , d 3 , d n 

• True THD measurement, largely un­

affected by spurious and noise sig­

nals 

• Universal measurement of inter­

modulat ion products to relevant 

standards; eg measurement of dif­

ference-frequency distort ion to Ger­

man ARD specif icat ions 

Complete transmitter test system 

W i t h the opt iona l A M / F M C a l i b r a t o r / 

AF Generator FMA-B4 (catalog 9 3 / 

9 4 , page 2 7 2 ) , the FM. . is even a com­

plete modulat ion test system for trans­

mitters and transposers. 

- AF Generator FMA-B4 provides 

precise stimuli signals (single-tone, 

two-tone, stereo mult iplex signals) 

- Digi ta l AF Ana lyze r FMA-B8 fea­

tures universal analysis capabi l i t ies 

Highest measurement accuracy 

The opera t ing pr inc ip le is based on 

d ig i ta l s ignal processing. A precis ion 

1 6-bit A / D converter samples the AF 

s ignal . A high-speed signal processor 

determines the spectrum of the AF sig­

nal by means of fast Fourier t ransform. 

Scaled display of AF spectrum 

The AF spectrum can be d isp layed wi th 

scal ing on a simple, preferably a n a l o g 

osci l loscope in X-Y mode, wh ich can be 

direct ly connected to the rear outputs 

DSP1 a n d DSP2 of the modulat ion an­

a lyzer to prov ide the user wi th overal l 

in format ion at a g lance. 

Standard functions and options for the individual models • Standard FMA-B.. Option 

Funktionen FMA FMAB FMAS FMAV FMB 

A M / F M / c p M • • • • • 
Weigh t i ng filters to CCITT and CCIR, quasi-
peak detector, special filter 

FMA-B 1 • • FMA-B 1 FMA-B 1 

S INAD/d i s to r t i on meter 10 Hz to 1 0 0 kHz FMA-B2 • FMA-B 2 FMA-B2 FMA-B 2 

Stereodecoder FMA-B3 • • - FMA-B3 

Ca l ib ra to r wi th AF and MPX generator FMA-B4 FMA-B4 FMA-B4 - FMA-B4 

Cal ib ra tor wi th AF and VOR/ ILS generator - - - FMA-B4 -
VOR/ ILS measurements - - - • -
ILS distort ion meter - - - • -
Selective AF analysis up to 4 5 kHz - - - • -
Selective AF analysis up to 1 5 0 kHz FMA-B8 FMA-B 8 • - FMA-B 8 

RF/IF selection 5 to 1 0 0 0 (400) M H z FMA-B9 FMA-B9 • (FMA-B9.57) -
Reference osci l lator 1 x 1 0 _ 7 / y e a r FMA-B 10 FMA-B 10 FMA-B 10 • FMA-B 10 

Frequency range up to 5 G H z FMA-B 12 FMA-B 12 - - • 
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Specifications 

The spec i f i ca t i ons b e l o w a p p l y to the F M A S in rece ive m o d e ; for the non-sel­
ec t i ve m o d e refer to F M A B ( c a t a l o g 9 3 / 9 4 , p a g e 2 7 3 ] . Ins tead o f Distor­
t i on M e t e r F M A - B 2 , the AF A n a l y z e r / D S P Un i t F M A - B 8 ( d a l a sheet 
7 5 7 . 0 6 3 5 ) is f i t ted in the F M A S . 

RF/IF Selection (FMA-B9) 
Frequency 
F r e q u e n c y r a n g e 5 to 1 0 0 0 M H z 
1st IF 1 5 8 . 5 M H z a l f i n = 8 7 . 5 to 1 0 8 M H z 

a n d 1 8 3 to 2 7 3 M H z ; 
2 0 8 . 5 M H z in rest o f r a n g e 

I m a g e f r e q u e n c i e s f j n + 3 1 7 M H z a l 1 5 8 . 5 M H z IF 
f i n + 4 1 7 M H z a l 2 0 8 . 5 M H z IF 
f i n + 1 7 M H z , f j n - 3 M H z 

IF b a n d w i d l h s ( -3 dB) F M w i d e F M n a r r o w / 
TV s o u n d 

3 5 0 k H z 1 5 0 k H z 
S h a p e fac to r ( - 3 / - 6 0 dB) 3 . 4 3 . 7 

RF level 
RF inpu t leve l r a n g e - 8 7 to + 3 0 d B m ( 1 0 u,V to 7 V) 
O v e r l o a d p ro tec t i on u p l o 5 W ( 1 5 V r m s ) , 

m a x . p e a k v o l t a g e 2 5 V 
V S W R < 2 . 7 (w i t hou t a t t enua t i on ) 

< 1.4 (w i th > 1 0 d B a t t enua t i on ) 
Se lec t i ve level m e a s u r e m e n t ( p e a k measu remen t ) 
M e a s u r e m e n t e r r o r ' ) 

5 to 5 0 0 M H z < ± 2 d B ± 3 uV 
5 0 0 lo 1 0 0 0 M H z < ± 3 dB ± 3 u.V 

L O f e e d t h r o u g h at f j n + IF 
8 7 . 5 to 1 0 8 M H z < 2 0 uV 
in rest o f r a n g e < 6 0 u V 

FM stereo 

Selectivity 
Rat io o f w a n t e d to u n w a n t e d s igna l for a w e i g h t e d S / N ra t io o f > 5 4 dB re­
fe r red to a w a n t e d s i g n a l o f A f = 4 0 k H z , f m o c j = 5 0 0 H z . S te reo measure­
ments w i t h a 5 0 us d e e m p h a s i s in the stereo d e c o d e r . Spec i f i ca l i ons a p p l y lo 
i n p u l levels > 2 0 0 jiV ( - 6 1 dBm) for m o n o a n d > 2 m V ( - 4 1 d B m ] fo r s tereo. 

C o m m o n - m o d e re j ec t i on S te reo M o n o 

F r e q u e n c y d i f f e r e n c e 0 to 1 0 k H z , 

u n w a n t e d s i g n a l u n m o d u l a t e d < 4 9 d B < 4 9 d B 
U n w a n t e d s i g n a l m o d u l a t e d , 

f m o d = 5 0 0 H z , dev . = ± 4 0 k H z < 6 3 d B < 4 4 d B 

N e a r b y select ivi ty, u n w a n t e d s igna l m o d u l a t e d , f m o [ j = 5 0 0 H z , A f = 7 5 k H z 

S te reo M o n o 

F r e q u e n c y d i f f e r e n c e F M w i d e F M n a r r o w F M w i d e F M n a r r o w 

± 1 0 0 k H z < 6 4 d B < 6 1 d B < 7 d B < 4 d B 
± 2 0 0 k H z < 2 5 d B <1 1 d B < 7 d B < 0 d B 
± 3 0 0 k H z < 5 d B < - 1 5 d B < 4 d B < - 1 6 d B 
± 6 0 0 k H z < - 2 6 d B < - 4 6 d B 

Far-off select iv i ty, u n w a n t e d s i gna l m o d u l a t e d , f m o c j = 5 0 0 H z , A f = 7 5 k H z , 
f r e q u e n c y d i f f e rence > 1 . 2 M H z (except for i m a g e f r e q u e n c y a n d 1 st IF) 

8 7 . 5 to 1 0 8 M H z - - < - 5 4 dB < - 5 4 dB 
rest o f r a n g e - < - 4 0 d B < - 4 0 d B 

I m a g e - f r e q u e n c y r e j e c t i o n , u n w a n t e d s i g n a l m o d u l a t e d , f m o c j = 5 0 0 H z , 
F M : A f = 7 5 k H z , A M : m = 9 0 % at i m a g e f r e q u e n c y ± 6 k H z 

8 7 . 5 to 1 0 8 M H z < - 10 dB < - 3 0 dB 

rest o f r a n g e < + 1 0 d B < - 1 0 d B 

IF r e j e c t i o n , u n w a n t e d s i g n a l u n m o d u l a t e d , f m o ( j = 5 0 0 H z , F M : A f = 7 5 k H z , 

A M : m = 9 0 % a l IF ± 6 k H z 

Stereo M o n o 

8 7 . 5 l o 1 0 8 M H z < - 2 0 d B < - 4 0 dB 
5 t o < 8 7 . 5 / > 1 0 8 l o 3 5 0 M H z < + 1 5 d B < - 5 dB 
rest o f r a n g e < - 1 0 d B < - 3 0 d B 

Linear distortion 
A m p l i l u d e f requency response, measu red at MPX s igna l output , Af = 4 0 k H z , 
re fe rence f r e q u e n c y = 5 0 0 H z 

F M w i d e F M n a r r o w 

4 0 H z lo 4 3 k H z < ± 0 . 1 d B < ± 0 . 1 d B 
4 3 to 5 3 k H z < ± 0 . 1 d B S + 0 . 3 d B 
5 3 lo 6 1 k H z < ± 0 . 2 d B < ± 1 d B 
6 1 lo 7 0 k H z < ± 0 . 5 d B < ± 3 d B 
7 0 l o 7 5 k H z < ± 1 . 5 d B < ± 5 d B 

S te reo cross ta lk b e t w e e n L a n d R c h a n n e l , m e a s u r e d v i a s t e r e o d e c o d e r , 
w i t h o u t d e e m p h a s i s 

4 0 H z to 5 k H z > - 5 0 d B > - 3 7 d B 
5 to 15 k H z > - 4 4 d B > - 3 1 d B 

Non l inear distortion 
T H D m e a s u r e d a t M P X s i g n a l ou tpu t (mono) 

A f = 7 5 k H z A f = 1 0 0 k H z 
F M w i d e n a r r o w w i d e n a r r o w 

4 0 H z to 5 k H z _ < 0 . 5 % - < 1 % 
4 0 H z to 15 k H z < 0 . 2 5 % - < 0 . 5 % 

M e a s u r e d v i a s t e r e o d e c o d e r 

S te reo M o n o 
F M w i d e n a r r o w w i d e n a r r o w 

4 0 H z to 5 k H z 
A f = 7 5 k H z < 0 . 3 % < 0 . 8 % < 0 . 2 5 % < 0 . 5 % 
A f = 1 0 0 k H z < 0 . 6 % < 1 . 6 % < 0 . 5 % < 1 % 

D i f f e r e n c e - f r e q u e n c y d i s to r t i on to IEC 2 6 8 - 3 , m e a s u r e d a l M P X s i g n a l ou tpu t 

( m o n o ] , d i f f e r e n c e f r e q u e n c y 1 k H z 

A f = 7 5 k H z F M w i d e F M n a r r o w 

5 to 15 k H z d 2 < 0 . 1 % < 0 . 2 5 % 
d 3 < 0 . 1 5 % < 0 . 3 7 % 

15 to 5 3 k H z d 2 < 0 . 2 % < 0 . 5 % 
d 3 < 0 . 3 % < 0 . 7 5 % 

A f = 1 0 0 k H z 
5 to 15 k H z d 2 < 0 . 2 % < 0 . 5 % 

d 3 < 0 . 3 % < 0 . 7 5 % 
15 l o 5 3 k H z d 2 < 0 . 4 % < 1 % 

d 3 < 0 . 6 % £ 1 . 5 % 

S / N ratio 
to CCIR 4 6 8 - 4 , d e e m p h a s i s 5 0 us, r e f e r r e d to A f = 4 0 k H z 
U n w e i g h t e d S / N r a t i o , l ow -no i se m o d e 2 ! 

S te reo M o n o 

f i n ( M H z ) 5 1 3 0 to 4 7 0 to 5 1 3 0 to 4 7 0 to 
to 1 3 0 4 7 0 1 0 0 0 to 1 3 0 4 7 0 1 0 0 0 

Inpu l leve l 
> 2 0 0 u . V - - - > 6 3 d B > 6 3 d B > 6 3 d B 
> 2 m V > 6 3 d B > 6 3 d B > 6 1 d B > 8 0 d B > 8 0 d B > 7 8 d B 
> 2 0 m V > 7 5 d B > 6 8 d B > 6 5 d B > 8 0 d B > 8 0 d B > 7 8 d B 

W e i g h t e d S / N r a t i o , l o w - n o i s e m o d e 2 ' 

S te reo M o n o 

f i n ( M H z ) 5 l o 1 3 0 to 4 7 0 to 5 1 3 0 l o 4 7 0 to 
1 3 0 4 7 0 1 0 0 0 to 1 3 0 4 7 0 1 0 0 0 

Input level 
> 2 0 0 u V - > 5 8 d B > 5 8 d B > 5 8 d B 
> 2 m V > 5 8 d B > 5 8 d B > 5 6 d B > 7 6 d B > 7 6 d B > 7 4 d B 
> 2 0 m V > 7 0 d B > 6 3 d B > 6 0 d B > 7 6 dB > 7 6 d B > 7 4 d B 

TV dual sound 

Input s i g n a l TV d u a l - s o u n d s i g n a l , s t a n d a r d B / G , 
a t IF o r in b a n d s I, II a n d IV, V w i t h 
a n d w i t h o u t m o d u l a t e d v i s i on c a r r i e r 

D e v i a t i o n m e a s u r e m e n t e r ro r 
3 0 H z to 15 k H z , A f < 7 0 k H z < ± 1 % + r e s i d u a l F M 
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Selective Modulation Analyzer FMAS; Options FMA-B9, FMA-B8 

Difference er ror 
w i t h success ive d e v i a t i o n m e a s . , 
s o u n d c h a n n e l 1 / s o u n d c h a n n e l 2 , 

3 0 H z to 15 k H z S + 0 . 3 % + r e s i d u a l F M 

N o n l i n e a r d i s t o r t i on (THD) A f = 5 0 k H z A f = 7 0 k H z 

f m o c j = 3 0 H z to 5 k H z £ 0 . 3 % 0 . 5 % 
f m o d = 5 to 15 k H z £ 0 . 5 % 1 % 

D i f f e r e n c e - f r e q u e n c y d i s to r t i on ( 3 0 H z to 1 5 kHz) 

d 2 I < 0 . 2 % < 0 . 3 % 
d 3 £ 0 . 3 % £ 0 . 5 % 

S / N ratio 
Q u a s i - p e a k m e a s u r e m e n t to CCIR 4 6 8 - 4 , w e i g h t e d a n d u n w e i g h t e d . D e e m ­
phas is 5 0 us , r e f e r r e d to Af = 3 0 k H z . 

Input leve l (select ive) u n w e i g h t e d w e i g h t e d 

> 2 0 0 LIV > 5 3 d B > 5 3 d B 
2 m V > 7 3 d B > 7 3 d B 

C h a n n e l c rossta lk 
r e f e r r e d to Af = 3 0 k H z , se lec t ive m e a s u r e m e n t , d e e m p h a s i s 5 0 (.is, o t he r 
s o u n d s u b c a r r i e r m o d u l a t e d w i t h f r e q u e n c i e s f r o m 3 0 H z to 1 5 k H z , A f = 
5 5 k H z 

Level (select ive) > 5 m V > 8 0 d B 

AF Aiialyzer/DSP Unit (FMA-B8), selective distortion measure­
ment 

R e a d o u t in % or d B 
D i s p l a y r a n g e 0 . 0 0 1 to 2 0 % , 

- 1 0 0 t o - 1 4 d B 

M e a s u r e m e n t of indiv idual distortion d; (i = 2 , 3 , . . . 10) 

M e a s u r e m e n t e r ro r 1 0 H z £ f, < 1 4 k H z f i £ 5 0 k H z 

f d i < 4 2 k H z f d i < 1 5 0 k H z 

< 5 % of r d g + 0 . 0 2 % £ 5 % of r d g ± 0 . 0 5 % a b s o l u t e 
a b s o l u t e 

THD m e a s u r e m e n t 

M e a s u r e m e n t o f h a r m o n i c i = n (n = 2 to 1 0 se lec tab le ) 

M e a s u r e m e n t e r r o r 1 0 H z £ f i < l 4 k H z f i £ 5 0 k H z 

f d n £ 4 2 k H z f d n £ 1 5 0 k H z 

< 5 % o f r d g ± 0 . 0 3 % £ 5 % of r d g ± 0 . 1 % a b s o l u t e 
a b s o l u t e 

Intermodulation measurement 

Intermodulat ion distortion d 2 , d 3 to I E C 2 6 8 - 3 
R e a d o u t in % o r d B 
D i s p l a y r a n g e 0 . 0 0 1 to 2 0 % , - 1 0 0 t o - 1 4 dB 

M e a s u r e m e n t e r r o r f 2 + 2 x f | < 4 2 k H z , 4 2 k H z < f 2 + 2 x f | < 1 5 0 k H z , 

f j > 1 0 H z f ] > 3 0 H z  

£ 5 % of r d g ± 0 . 1 % < 5 % of r d g ± 0 . 2 % a b s o l u t e 
a b s o l u t e 

Dif ference- f requency distortion d 2 , d 3 to I E C 2 6 8 - 3 
R e a d o u t in % o r dB 
D i s p l a y r a n g e 0 . 0 0 1 to 2 0 %, 

- 1 0 0 l o - 1 4 d B 
M e a s u r e m e n t e r ro r ( f 2 - f i ^ 3 0 Hz) 

2 x f 2 - f , £ 4 2 k H z 4 2 k H z < 2 x f 2 - f , £ 1 5 0 k H z 

£ 5 % of r d g ± 0 . 0 2 % < 5 % o f r d g ± 0 . 0 5 % a b s o l u t e 
a b s o l u t e 

Selective modulat ion a n d vol tage m e a s u r e m e n t 
in vo l tmete r , A M , F M a n d <pM m o d e , us ing s p e c i a l b a n d p a s s f i l ter 

B a n d w i d t h ( B W _ 3 d [ j ) a t cen te r f r e q u e n c y f c 

f c 1 0 H z t o £ l k H z l k H z t o < 2 0 k H z 2 0 k H z to < 1 5 0 k H z 

B W _ 3 d B | 2 . 3 H z | 6 . 8 H z 6 8 H z 

S h a p e fac to r 3 d B / 8 0 d B < 4 
U l t ima te se lec t iv i ty 8 0 dB 
D i s p l a y r a n g e c o r r e s p o n d i n g to d i s p l a y r a n g e o f se­

lec ted o p e r a t i n g m o d e 
M e a s u r e m e n t e r r o r 3 ' 

w i t h d e v i a t i o n o f m e a s u r e m e n t f r e q u e n c y f r o m center f r e q u e n c y 
< B W _ 3 d B / 4 

a t cen te r f r e q u e n c y f c l O H z t o l O O k H z 1 0 0 k H z to 1 5 0 k H z 

£ 2 % | £ 5 % 

Rear-panel outputs 

Deflection for ex terna l osci l loscope 
DSP1 Y d e f l e c t i o n , 0 to 4 V, B N C f e m a l e 
DSP2 X d e f l e c t i o n , 0 to 4 V, B N C f e m a l e 

S c a l e m a r k e r s 
Ver t i ca l 1 3 m a r k e r s , 1 0 d B / d i v 
H o r i z o n t a l 1 0 m a r k e r s , s c a l i n g c a n be c a l l e d up 

v i a the i n f o r m a t i o n m e n u 
W i t h se lec t i ve m o d u l a t i o n 
a n d v o l t a g e m e a s u r e m e n t : 

f c 1 0 H z l o £ l k H z l l o < 2 0 k H z 2 0 to £ 1 5 0 k H z 

4 9 H z / d i v | 1 4 8 H z / d i v | 1.5 k H z / d i v 

Ordering information 

Selective Modulat ion A n a l y z e r F M A S 0 8 5 6 . 6 0 0 1 . 5 2 

Opt ion for use in F M A or F M A B 

RF/ IF Se lec t i on 5 to 1 0 0 0 M H z F M A - B 9 0 8 5 6 . 6 5 0 1 . 5 2 

Opt ion for use in F M A , FMB o r F M A B 

AF A n a l y z e r / D S P Un i t F M A - B 8 0 8 5 5 . 9 0 0 7 . 5 5 
M o d e l for re t ro f i t t i ng in 

ins t ruments a l r e a d y s u p p l i e d F M A - B 8 0 8 5 5 . 9 0 0 7 . 5 4 

Further options c a t a l o g 9 3 / 9 4 , p a g e 2 7 5 

In the r a n g e 15 to 3 5 ° C ; o v e r the full t e m p e r a t u r e r a n g e , the e r ro r d o u ­

b les . 
2 ' In the l o w - d i s t o r t i o n m o d e , the S / N v a l u e m a y be l o w e r b y up to t y p . 

3 d B . 
3 ' Er ror o f se lec t i ve m e a s u r e m e n t in a d d i t i o n to e r ro r s p e c i f i e d fo r se lec ted 

vo l tmeter , A M , F M or i p M m o d e . 
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RF/IF Selection FMA-B9.57 

5 to 4 0 0 M H z 

Special option for Modulat ion 

Analyzer FMAV: high-precision 

off-air measurement of 

VOR/ILS signals directly at the 

antenna 

The RF/IF Selection FMA-B9, model 

5 7 , is a highly sensitive and selective 

receive section that has been devel­

oped by R o h d e & S c h w a r z as an op­

tion especial ly for the VOR/ ILS M o d u ­

lation Ana lyzer FMAV. 

W i t h this op t ion , the FMAV becomes a 

ca l ibrated receiver for VOR and ILS sig­

nals. In add i t ion to the modulat ion 

measurements (selective modula t ion 

depth , VOR phase, ILS, D D M a n d S D M 

measurements), if a l lows off-air fre­

quency measurements and high-preci­

sion f ieldstrength measurements. 

There is no need for add i t iona l ca l ib ra­

t ion or a separate receiver that w o u l d 

otherwise be requi red. 

O n e of the main appl icat ions is in f l ight 

inspection systems. W i t h the opt iona l 

A M / F M C a l i b r a t o r / A F Genera tor 

FMA-B4 (catalog 9 3 / 9 4 , p a g e 2 7 2 ) 

be ing used, the effect of temperature 

and ag ing on the specs is also el iminat­

ed in the receive mode. The high preci­

sion of the FMAV is thus fully main­

ta ined in off-air measurements as we l l . 

Specifications 

A d d i t i o n a l d a t a o f F M A V in r e c e i v e m o d e w i t h o p t i o n F M A - B 9 . 5 7 (bas ic d a ­
ta see c a t a l o g 9 3 / 9 4 , p a g e 2 7 3 ) . 

Frequency 
Inpu t f r e q u e n c y r a n g e 5 to 4 0 0 M H z 
1st IF 1 5 8 . 7 2 5 6 M H z a l 

f i n = 1 0 7 . 5 to 1 1 8 . 5 M H z a n d 
1 8 3 to 2 7 3 M H z ; 
2 0 8 . 7 2 5 6 M H z in rest o f r a n g e 

RF level 
Inpu t level r a n g e - 8 7 to + 3 0 d B m ( 1 0 u V to 7 V) 
O v e r l o a d p ro tec t i on u p to 5 W ( 1 5 V r m s ) , 

m a x . p e a k v o l t a g e 2 5 V 
V S W R < 2 . 7 (w i t hou t a t t enua t i on ) 

< 1 . 4 (w i th > 1 0 d B a t tenua t i on ) 

Selective level m e a s u r e m e n t 
(peak measurement ) 
M e a s u r e m e n t e r r o r ' 1 < ± 2 d B ± 3 U.V 

LO f e e d t h r o u g h a t f j n + IF 
in r a n g e 1 0 7 . 5 to 1 1 8 . 5 M H z < 2 0 | W 
in rest o f r a n g e < 6 0 U.V 

Selectivity 
IF b a n d w i d t h ( -3 dB) 1 7 k H z 
S ia l i c se lec t iv i ty < - 6 0 d B in + 5 0 k H z 
Far-off se lec t iv i ty < - 6 0 d B 4 ' 
I n t e r m o d u l a t i o n d i s t o r t i on (d3) < - 6 0 d B 4 ' 

V O R / I L S - s p e c i f i c d a t a 
Unless s ta ted o t h e r w i s e , the spec i f i ca t i ons o f the F M A V a r e v a l i d . D a t a dif­
f e r i n g f r o m the F M A V specs c a n b e c a l i b r a t e d to F M A V a c c u r a c y us ing o p ­
t i on F M A - B 4 . 

V O R 
Error o f a m p l i t u d e m o d u l a t i o n 
m e a s u r e m e n t (% o f r e a d i n g ) 
f m o d 3 0 H z ± l % < 0 . 8 % 2 ' 

1 .02 k H z ± 2 % < 2 % 2 ' 
9 . 9 6 k H z w i t h A f = 4 8 0 H z , 

fmod = 3 0 H z 
(al l t o l e rances ± 1 %) <2%J> 

E r r o r ' ' o f p h a s e d i f f e r e n c e 
m e a s u r e m e n t a t 3 0 H z < 0 . 0 5 ° 

ILS 
A m p l i l u d e m o d u l a t i o n m e a s u r e m e n t 
M e a s u r e m e n t e r r o r 2 ' (% o f r e a d i n g ) 
a t f m o d 9 0 H z ± 2 % < 0 . 5 % 

1 5 0 H z + 2 % < 0 . 5 % 
1 .02 k H z ± 2 % < 2 % 

Static selectivity curve: The s t e e p - e d g e d c rys ta l f i l ter m a k e s fo r exce l l en t a d ­
j a c e n t - c h a n n e l select iv i ty . Due to the f la t g r o u p - d e l a y r esponse w i t h i n the 
p a s s b a n d ( r o u n d e d a m p l i l u d e cha rac te r i s t i c ) , the V O R p h a s e a c c u r a c y is 
o n l y m i n i m a l l y a f f e c t e d 

Ordering information 

R F / I F Select ion for FMAV F M A - B 9 0 8 5 6 . 6 5 0 1 . 5 7 

Extras 

A M / F M C a l i b r a t o r / A F G e n e r a t o r F M A - B 4 0 8 5 5 . 6 0 0 8 . 5 2 
L o g - p e r i o d i c A n t e n n a s H L 0 2 3 A 1 / 0 5 7 7 . 8 0 1 7 . 0 2 

H L 0 2 3 A 2 0 6 2 4 . 2 8 1 5 . 0 2 
H i g h - p o w e r A t t e n u a t o r 

2 0 d B / 5 0 W R D L 5 0 1 0 3 5 . 1 7 0 0 . 5 2 

Fur ther o p t i o n s a n d ex t ras see c a t a l o g 9 3 / 9 4 , p a g e 2 7 5 . 

' I In t e m p e r a t u r e r a n g e 2 0 l o 3 0 ° C ; o v e r full t e m p e r a t u r e r a n g e : e r ro r d o u ­

b les . 
2 ' In t e m p e r a t u r e r a n g e 2 0 to 3 0 ° C ; o v e r ful l t e m p e r a t u r e r a n g e : a d d i t i o n a l 

e r r o r ± 0 . 3 % . 
3 ' In t e m p e r a t u r e r a n g e 2 0 to 3 0 ° C . 
4 ' G u a r a n t e e d d a t a fo r f r e q u e n c i e s f r o m 1 0 8 to 1 2 0 M H z a n d 3 2 8 to 

3 3 6 M H z , t y p i c a l va lues for a l l o t he r f r e q u e n c i e s . 
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Voltage and Power Measurements 101 

Contents of Chapter 7 

Designation Frequency range 
Power range 

Field of application, special features Type Page 

Peak Power Sensor 3 0 M H z to 6 G H z 
1 u.W to 2 0 m W 

Measurement of transmit power of T D M A rad io 
equipment , sync pulse p o w e r o f TV signals, peak 
power of EMC test signals and peak power of 
l ine-frequency modula ted RF generators (micro­
w a v e ovens, d ia thermic apparatus) 

NRV-Z31 102 

Thermocouple 
Sensor 

DC to 18 G H z 
1 0 0 u.W to 1 0 W 

Precise measurement of h igh powers , ca l ibra­
t ion, use as a dummy antenna, peak power 
measurement on pulse-modulated RF (with 
known duty cycle) 

NRV-Z53 104 

Thermocouple 
Sensor 

3 0 0 u . W t o 3 0 W Same as NRV-Z53, higher power-handl ing 
capac i ty 

NRV-Z54 1 0 4 

Insertion Unit G S M / P C N 
0 .01 to 3 0 W 

Sensor for Direct ional Power Meter N A S (cata­
log 9 3 / 9 4 , page 3 0 1 ) for the new dig i ta l rad io 
networks 

N A S - Z 7 105 

Peak Power Sensor 0 .01 to 19 .5 W 

3 5 M H z to 1 G H z 

8 9 0 to 9 6 0 M H z 

Sensor for Power Reflection Meter N A P (catalog 
9 3 / 9 4 , p a g e 3 0 3 ) 

M o d e l 0 2 for measurement of sync pulse power 
of low-power TV transmitters 

M o d e l 0 4 for power measurement of pulsed 
T D M A signal in G S M band 

NAP-Z 10 106 

Peak Power Sensor 0.1 to 195 W Same as NAP-Z 1 0 , higher power-handl ing 
capac i t y 

NAP-Z 11 1 0 6 
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Peak Power Sensor NRV-Z31 

3 0 M H z to 6 G H z 

1 u W to 2 0 m W 

5 0 Q 

User-friendly - budget-priced -

versatile 

Uses, characteristics 

Peak Power Sensor NRV-Z31 measures 

fast and accurately the peak envelope 

power (PEP) ava i lab le into 5 0 il of pe­

r iod ica l ly pulsed or ampl i tude-modulat­

ed s ignal sources, thus complement ing 

the range of probes and sensors avai l ­

ab le for NRVD, NRVS, URV35 a n d 

URV55 powe r meters. 

The w i d e f requency range covers al l 

convent ional app l ica t ions as wel l as 

measurement tasks to be hand led in fu­

ture communicat ions networks up to 

6 G H z . The lower f requency limit of 

3 0 M H z (10 M H z at room tempera­

ture) a l lows measurements at the IF. 

Typical applications 

• Measurement of transmit power of 

T D M A rad io equ ipment ( G S M , 

DCS 1 8 0 0 , DECT) 

• Sync pulse power measurement of 

TV signals 

• Peak power measurement of EMC 

test signals 

• Peak powe r measurement of line-

f requency modula ted signals 

(microwave ovens, d ia thermic 

apparatus) 

NRV-Z31 comes in three models 

• M o d e l 0 2 is universal ly app l i cab le 

a n d can handle short RF bursts wi th 

a pulse w id th as small as 2 |as (TV) 

as wel l as pulse sequences wi th a 

low repeti t ion rate (eg line-frequen­

cy modula ted signals) f rom 10 Hz 

upwards . 

• M o d e l 0 3 can be used for pulse 

repeti t ion rates from 1 0 0 Hz a n d , 

a g a i n , for pulses as na r row as 2 u.s. 

Providing up to seven settled read­

outs per second, model 0 3 is suited 

for system app l ica t ions . Like 

model 0 2 , model 0 3 is ideal for 

measur ing the sync pulse power of 

negat ively modula ted TV signals 

prescr ibed by the relevant stand­

ards for terrestrial television (NTSC, 

CCIR, British, a n d OIRT). The meas­

urements can be made wi th or with­

out sound carr iers. The effect of any 

sound carr ier can be e l iminated us­

ing tabulated correct ion factors. 

The picture contents have no effect 

on the results of measurement. 

• M o d e l 0 4 is ta i lored to the require­

ments of T D M A rad io technology 

( G S M , DCS 1 8 0 0 , DECT). It effec­

tively suppresses envelope over­

shoots permit ted by relevant stand­

ards. M o d e l 0 4 supplies app rox . 

seven readouts per second. 

Mode ls 0 2 a n d 0 3 enab le peak power 

measurements on ampl i tude-mod­

ulated signal sources at modulat ion fre­

quencies up to a p p r o x . 1 0 0 kHz. The 

sensors can thus also be used for moni­

tor ing modula ted EMC test signals as 

prescr ibed, for examp le , by standards 

I E C 8 0 1 - 3 o r E N 5 0 0 8 2 - l (draft). 

W h e n Dual-channel Power Meter 

NRVD is used, NRV-Z31 can be com­

b ined wi th any p robe or sensor of the 

NRV-Z or URV5-Z l ine. Together w i th a 

Thermocouple Sensor NRV-Z51 to 

- Z 5 4 , the modula t ion of output power 

stages can be moni to red, for example . 

Correct level matching can be effected 

by attenuators or d i rect ional couplers 

connected ahead of the sensor. 

Unmodula ted signals can be measured 

from app rox . 1 0 0 n W wi th any NRV-

Z 3 1 mode l . The sensors are indiv idual ­

ly ca l i b ra ted , a f fo rd ing the wel l -known 

advantages of the NRV line of power 

sensors. 
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M e a s u r e m e n t o f sync pu lse p o w e r o f TV t ransmi t te r IF s tage 

General data 

D i m e n s i o n s 1 2 0 m m x 3 7 m m x 31 m m 
W e i g h t 0 . 3 5 k g 
Length o f c o n n e c t i n g c a b l e 1.3 m (o ther leng ths o n request) 

Ordering information 

P e a k P o w e r S e n s o r 
S t a n d a r d m o d e l N R V - Z 3 1 0 8 5 7 . 9 6 0 4 . 0 2 
H i g h - s p e e d m o d e l N R V - Z 3 1 0 8 5 7 . 9 6 0 4 . 0 3 
T D M A m o d e l N R V - Z 3 1 0 8 5 7 . 9 6 0 4 . 0 4 

( L o w e r f r e q u e n c y l im i t 1 0 M H z at r o o m t e m p e r a t u r e (w i th g r e a t e r t o l e rances ) . 
2 ) W i t h i n 1 h af ter z e r o i n g , p e r m i s s i b l e t e m p e r a t u r e v a r i a t i o n 1 ° C , a f te r 2 h w a r m u p o f b a s i c uni t a n d sensor. 

™ N o i s e s p e c i f i c a t i o n s (2 s t a n d a r d dev i a t i ons ) re fer t o f i l ter 1 1 o f N R V S , N R V D a n d U R V 5 5 . N o i s e v a l u e s fo r o the r f i l ters a r e o b t a i n e d b y m u l t i p l i c a t i o n w i t h 

f ac to rs g i v e n in the t a b l e b e l o w . 

Filler No . 0 1 2 3 4 5 6 7 8 9 10 11 12 

Noise multiplier 51 3 2 23 16 1 1.3 8 5.6 4 2 .8 2 1.4 1 0.7 

Measurement t ime/s 

Mode l 0 2 1.04 1.04 1.05 1.07 1.13 1.24 1.44 1.84 2.7 4.3 7.5 14 27 

Models 0 3 / 0 4 0.135 0 .14 0.15 0 .17 0 .23 0 .34 0 .54 0 .94 1 .77 3.4 6.6 13 26 

In a u t o m a t i c m o d e , the f i l lers a r e se lec ted as a f u n c t i o n o f i he m e a s u r e m e n t r a n g e a n d reso lu t ion as s h o w n in the t a b l e b e l o w : 

Measurement range 1 u W 10 u W 100 u W 1 m W 20 m W 

Filter No . 

Resolution HIGH 9 7 7 7 7 

MEDIUM 7 3 3 3 3 

LOW 3 0 0 0 0 

( C a l i b r a t i o n u n c e r t a i n t y refers lo i n d i c a t e d p o w e r in W . Sensor n o n l i n e a r i t y is i n c l u d e d . 

) I n c l u d e d in c a l i b r a t i o n uncer ta in t y . 

J M o d e l s 0 2 / 0 3 : if the pu lse d u l y f ac to r is l o w e r t h a n s p e c i f i e d , l o n g e r set t l ing t imes a r e to b e e x p e c t e d . In r e m o t e - c o n t r o l l e d o p e r a t i o n , a c o r r e s p o n d i n g d e ­

l a y s h o u l d be i n t r o d u c e d b e f o r e t r i g g e r i n g . 

Specifications 

P o w e r m e a s u r e m e n t r a n g e 1 U.W lo 2 0 m W 
P o w e r h a n d l i n g c a p a c i t y 1 0 0 m W ( a v g , pk) 
F r e q u e n c y r a n g e 3 0 M H z to 6 G H z 1 ' 
RF c o n n e c t o r N m a l e , 5 0 D_ 

S W R ( re f lec t ion coe f f i c ien t ) 
3 0 to 1 0 0 M H z 1 . 0 5 ( 0 . 0 2 4 ) 
0 . 1 to 2 G H z 1.1 ( 0 . 0 4 8 ) 
2 to 4 G H z 1.2 ( 0 . 0 9 ) 
4 to 6 G H z 1 . 3 5 ( 0 . 1 5 ) 

Z e r o e r r o r 2 ' 3 0 n W 
D i s p l a y no i se 2 o 3 ' 3 n W 

C a l i b r a t i o n uncer ta in t i es (RSS in % ) 4 ' 
3 0 to 1 0 0 M H z 1.5 
0 . 1 to 2 G H z 1.8 
2 to 4 G H z 2 . 7 ( 3 . 4 fo r 1 0 to 2 0 m W ) 
4 to 6 G H z 3 . 1 ( 3 . 8 fo r 1 0 to 2 0 m W ) 

T e m p e r a t u r e ef fect in %, r e f e r r e d 
to i n d i c a t e d p o w e r , t y p i c a l va lues 
in p a r e n t h e s e s 

2 2 to 2 4 ° C 0 5 ' 
18 to 2 8 ° C 1 (0 .3 ) 
1 0 t o 4 0 ° C 3 ( 1 ) 
0 to 5 0 ° C 7 (2) 

Mode l 0 2 Mode l 0 3 Mode l 0 4 

M i n i m u m pu lse w i d t h 2 |as 2 l is 2 0 0 u.s 
M i n i m u m pulse r epe t i t i on ra te 10 H z 1 0 0 H z 1 0 0 H z 
M i n i m u m pu lse d u t y fac to r 5 x 1 0 ~ 4 1 0 " 3 2 x l 0 - 2 

f o r s p e c i f i e d m e a s . t i m e 6 ' 2 x 1 0 " 3 1 0 " 2 2 x 1 0 " 2 

M a x . pu lse w e i g h t i n g e r ro r 
(not a p p l i c a b l e to CW) 
in p o w e r r a n g e 1 0 U . W to 2 0 m W , 
pu lse w i d t h > 4 . 5 ms (mode l s 0 2 / 0 3 ) 
a n d > 2 0 0 us ( m o d e l 0 4 ) , 
pu lse repe t i t i on ra te > 1 0 0 H z 
(mode l s 0 3 / 0 4 ) a n d 
> 5 0 M H z ( m o d e l 0 2 ) , 
d u l y f a c t o r > 0 . 0 7 , 1 8 to 2 8 ° C 1.5 to 2 . 5 % , for d e t a i l e d 

i n f o r m a t i o n see d a t a sheet 
PD 7 5 7 . 0 8 4 1 . 2 1 
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Thermocouple Power Sensors NRV-Z53, NRV-Z54 

DC to 18 G H z 

100 u.W to 1 0 / 3 0 W 

5 0 Q 

Precise, b roadband, rugged 

Uses, characteristics 

For measurements on h igh-power 

sources, two new thermocouple sen­

sors are ava i lab le : N R V - Z 5 3 / - Z 5 4 for 

nominal powers of 10 W and 3 0 W , 

respectively. 

For use in test shops, service, develop­

ment labs and EMC test rooms 

• High-precis ion power a n d l ineari ty 

measurements on ampl i f iers, trans­

mitter output stages, rad io equip­

ment, d i rect ional couplers a n d high-

power attenuators 

• Ca l ib ra t ion of d i rect ional power 

meters a n d EMC test equipment 

• Use as a dummy antenna for com­

pact rad io equ ipment 

• Peak power measurements on 

pulse-modulated RF (with known 

duty cycle) 

The two power sensors stand out for 

their h igh precision and measurement 

speed over a w i d e power and frequen­

cy range. The thermal cell guarantees 

h igh measurement reproducib i l i ty also 

in the case of distorted or modula ted 

signals. W i t h DC coup l ing it is possible 

to make measurements be low 

1 0 0 kHz, wh ich is important for 

EMC app l ica t ions. 

Both sensors are equ ipped wi th rugged 

attenuators des igned for long-term sta­

bility. Al l metal parts are protected 

against direct contact and the sensors 

are thermal ly insulated. 

NRV-Z53 a n d NRV-Z54 are indiv idual ­

ly ca l ib ra ted a n d offer the wel l -known 

advantages of the NRV fami ly of power 

sensors (catalog 9 3 / 9 4 , page 2 9 7 ) . 

L o a d d i a g r a m fo r N R V - Z 5 4 a n d N R V - Z 5 3 (in p a ­

rentheses] 

H a t c h e d a r e a : 

M a x i m u m p e r m i s s i b l e su r face t e m p e r a t u r e s to 

IEC 1 0 1 0 - 1 a r e e x c e e d e d ; p r o v i d e p r o t e c t i o n 

a g a i n s t i n a d v e r t e n t c o n t a c t i n g o r l o a d sensor 

o n l y br ie f ly . G a i n m e a s u r e m e n t o n 1 5 - W / 2 0 - d B a m p l i f i e r w i t h N R V - Z 5 3 a n d N R V - Z 5 4 



Voltage and Power Measurements 105 

Specifications PCN Insertion UnitNAS-Z7 
N R V - Z 5 3 N R V - Z 5 4 

P o w e r m e a s u r e m e n t r a n g e 1 0 0 u W to 1 0 W 3 0 0 u W l o 3 0 W " 
P o w e r h a n d l i n g c a p a c i t y , 

stat ic see d i a g r a m see d i a g r a m 
d y n a m i c 1 k W (pk, 1 j is) 1 k W (pk, 3 us) 

F r e q u e n c y r a n g e D C to 18 G H z D C to 18 G H z 
I m p e d a n c e 5 0 n 5 0 n 
M a x . S W R (re f lec t ion coe f f i c ien t } 

D C to 2 G H z 1.11 ( 0 . 0 5 2 ) 1.11 ( 0 . 0 5 2 ) 
2 to 8 G H z 1 .22 ( 0 . 0 9 9 ) 1 .22 ( 0 . 0 9 9 ) 
8 to 1 2 . 4 G H z 1 . 2 7 ( 0 . 1 1 9 ) 1 . 2 7 ( 0 . 1 1 9 ) 
1 2 . 4 lo 18 G H z 1 . 3 7 ( 0 . 1 5 7 ) 1 . 3 7 ( 0 . 1 5 7 ) 

L i n e a r i t y 2 ' ± ( 0 . 3 % + 0 . 2 5 % / W ) ± ( 0 . 3 % + 0 . 1 5 % / W ) 
Z e r o e r r o r 3 ' ± 6 u . W ± 2 0 u W 
D i s p l a y no ise 2 a 4 ' 2 . 2 u W 7 u W 
RF c o n n e c t o r N N 
C a l i b r a t i o n uncer ta in t i es (RSS in 
% , r e f e r r e d to i n d i c a t e d p o w e r ) 

0 . 0 5 to 2 G H z 1.7 1.7 
2 to 8 G H z 2 . 2 2 . 2 
8 to 1 2 . 4 G H z 3 . 2 3 . 2 
1 2 . 4 to 18 G H z 3 . 8 3 . 8 

T e m p e r a t u r e ef fect (in % , 
r e f e r r e d to i n d i c a t e d p o w e r , 
t y p i c a l va lues in paren theses) 

0 5 ' 2 2 to 2 4 ° C 0 5 ' 0 5 > 
18 to 2 8 ° C 0 . 8 ( 0 . 2 ) 0 . 8 (0 .2 ) 
1 0 to 4 0 ° C 2 . 5 (0 .7 ) 2 . 5 (0 .7 ) 
0 to 5 0 ° C 4 ( 1 ) 4 ( 1 ] 

O p e r a t i n g t e m p e r a t u r e r a n g e 
(class 1 to IEC 3 5 9 , w i t h o u t 
c o n d e n s a t i o n ) 0 to + 5 0 ° C 0 to + 5 0 ° C 
S t o r a g e t e m p e r a t u r e r a n g e - 4 0 l o + 7 0 °C - 4 0 to + 7 0 ° C 
D i m e n s i o n s 2 4 0 m m x 5 4 m m x 6 0 m m 2 9 8 m m x 5 4 m m x 6 0 m m 
Length o f c o n n e c t i n g c a b l e 
(other leng ths o n request) 1.3 m 1.3 m 
W e i g h t 0 . 5 3 k g 0 . 6 8 kg 

Ordering information 
Thermocouple S e n s o r N R V - Z 5 3 0 8 5 8 . 0 5 0 0 . 0 2 

N R V - Z 5 4 0 8 5 8 . 0 8 0 0 . 0 2 

' ) In the t e m p e r a t u r e r a n g e 3 5 to 5 0 ° C , o n l y shor t - term o r r e d u c e d l o a d s (see d i a g r a m ) a r e pe rm iss i b l e 

if there is no p r o t e c t i o n a g a i n s t i n a d v e r t e n t c o n t a c t i n g . 
2 ) P o w e r - d e p e n d e n t l i nea r i t y e r ro r c a u s e d b y se l f -hea t ing o f a t t enua to r u n d e r c o n t i n u o u s l o a d . Typ ica l 

v a l u e s o f ± 0 . 5 % for N R V - Z 5 3 a n d ± 1 % for N R V - Z 5 4 a r e no t e x c e e d e d ove r the en t i re p o w e r r a n g e . 
3 } W i t h i n 1 h a f te r z e r o i n g , p e r m i s s i b l e t e m p e r a t u r e v a r i a t i o n 1 °C , a f te r 2 h w a r m u p o f b a s i c un i t a n d 

sensor. Z e r o e r r o r m a y b r i e f l y e x c e e d s p e c i f i e d va lues (by u p to 0 . 5 m W for N R V - Z 5 3 a n d 2 m W 

for N R V - Z 5 4 a t r a t e d p o w e r ) a f ter m e a s u r e m e n t o f h i g h p o w e r . 
4 ) N o i s e spec i f i ca t i ons (2 s t a n d a r d d e v i a t i o n s ] re fer to f i l ler 1 1 o f N R V S , N R V D a n d U R V 5 5 . N o i s e va l ­

ues fo r o lhe r f i l ters a r e o b t a i n e d b y m u l t i p l i c a t i o n w i t h the fac to rs g i v e n in the t a b l e b e l o w : 

Filler N o . 0 1 2 3 4 5 6 7 8 9 10 11 12 

No ise mult ipl ier 5 1 3 2 2 3 16 11 .3 8 5 . 6 4 2 . 8 2 1.4 1.0 0 . 7 

Measurement t ime/s 0 . 1 1 5 0 . 1 2 0 13 0 . 1 5 0 . 2 1 0 . 3 2 0 . 5 2 0 . 9 2 1.75 3 .4 6 . 6 13 2 6 

In a u t o m a t i c f i l ter m o d e , the f i l ters a r e se lec ted as a func t i on o f the m e a s u r e m e n t r a n g e a n d reso lu t i on 
as s h o w n in the t a b l e b e l o w : 

Measurement NRV-Z53 1 m W 10 m W 1 0 0 m W 1 W 1 0 W 
range NRV-Z54 10 m W 1 0 0 m W 1 W 1 0 W 3 0 W 

Resolution H I G H Filter 1 1 Filter 9 Filter 7 Filter 7 Filler 7 
M E D I U M Filter 9 Filler 7 Filter 3 Filter 3 Filler 3 
L O W Filter 7 Filter 3 Filler 0 Filter 0 Filler 0 

Uses, characteristics 

The PCN Insertion Unit N A S - Z 7 for the 

Direct ional Power Meter N A S from 

Rohde&Schwarz (catalog 9 3 / 9 4 , 

p a g e 3 0 1 ) covers a w ide r f requency 

range than the G S M Insertion Unit 

NAS-Z6 (see NAS) and is thus ab le to 

measure both G S M and PCN signals. It 

is main ly used for measurements on 

PCN base stations and operates in the 

same w a y as Insertion Unit NAS-Z6 . 

Specifications of NAS-Z7 
F r e q u e n c y r a n g e 8 9 0 to 9 6 0 M H z 

1 7 1 0 to 1 8 8 0 M H z ' ) 
M e a s u r e m e n t r a n g e 0 . 0 1 to 3 0 W 2 ) 
I n a c c u r a c y ± 6 % of r d g ( < 2 0 W ) 

± 7 % o f r d g ( 2 0 lo 3 0 W ) 
S W R < 1 . 1 5 
D i rec t i v i t y > 2 6 d B 
Inser t ion loss < 0 . 3 d B 
C o n n e c t o r N f e m a l e , 5 0 
D imens ions ( W x H x D) 5 5 x 1 2 0 x 9 0 m m 3 

W e i g h t 0 . 7 kg 

Ordering information 
Insert ion Unit N A S - Z 7 

0 8 2 8 . 6 7 4 6 . 0 2 

' ) Usefu l f r e q u e n c y r a n g e fo r C W s igna l s : 8 5 0 
to 2 0 0 0 M H z , but w i t h h i g h e r i n a c c u r a c y . 

2 ) U p to 1 0 0 W w i l h h i g h e r i n a c c u r a c y . 
1 ) I n c l u d e d in c a l i b r a t i o n unce r ta in l y . 
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Peak Power Sensors NAP-Z1G7Z11 

N e w sensors for Power Reflec­

tion Meter NAP for measure­

ment of TV and G S M signals 

Uses, characteristics 

Peak Power Sensors NAP-Z 1 0 / Z 1 1 for 

the f requency range up to 1 G H z come 

in two versions. M o d e l 0 2 measures 

short RF bursts wi th a w id th from 4 . 5 (as 

upwards and is especial ly suitable for 

measur ing the sync pulse power of TV 

signals. M o d e l 0 4 has been des igned 

for the G S M mobi le rad io network and 

measures the power of the pulsed 

T D M A signal wi th high accuracy. 

Measuring the sync pulse power of TV 

signals with sound subcarrier 

Mode ls 0 2 of the Peak Power Sensors 

NAP-Z 10 a n d NAP-Z 1 1 are ideal for 

measuring the sync pulse power of low-

power TV transmitters up to 1 9 5 W . 

They detect the short sync pulses of all 

negat ively modula ted TV signals to 

NTSC, CCIR, British and OIRT stand­

ards, wi thout the measurement result 

be ing affected by the picture content. 

The measurement can be made w i th 

a n d wi thout sound subcarrier(s). W i t h 

the NAP, the power ind icat ion that is 

affected by the sound subcarr ier can be 

corrected. To this end , a correct ion fac­

tor determined by the v i s ion /sound 

power rat io can be entered manual ly or 

v ia the IEEE bus. In part icular small 

TV transmitters wi th comb ined genera­

tion of vision and sound subcarriers can 

be moni tored in this w a y dur ing the 

ongo ing p rog ram. 

Acceptance testing with mismatched 

load 

For the acceptance testing of high-pow­

er RF transmitters, the manufacturer as 

a rule has to prove that the speci f ied 

transmitter power is also ensured in the 

case of large mismatch of the l oad . For 

every percent of measurement error, 

the manufacturer has to a l l ow for add i ­

t ional RF power to make up for the er­

ror. This is where the high direct iv i ty of 

the N A P sensors of at least 3 0 dB over 

a large frequency range can be fully 

used to advan tage . W i t h an SWR of 3 

of the connected l oad , this h igh direc­

tivity causes an add i t iona l measure­

ment error of max imal ly 3 . 2 % for the in­

c ident power, whereas wi th a direct iv i­

ty of 2 0 dB an error of three times this 

amount has to be expected. 

Measuring the TDMA burst without 

overshoots 

The specif icat ions for the d ig i ta l rad io 

networks to G S M standard a l l ow over­

shoots of the envelope of up to 4 dB 

above the pulse top of the T D M A burst. 

A fast peak power meter may respond 

to such overshoots, causing measure­

ment errors of more than 1 0 0 % . 

Mode ls 0 4 of the Power Sensors 

NAP-Z 1 0 / Z 1 1 are especial ly de­

signed for measuring the T D M A sig­

nal to G S M standard and el iminate 

the unwanted overshoots for the 

measurement. 

M o d e l s 0 4 o f P o w e r Sen­

sors N A P - Z 1 0 a n d - Z 1 1 

ensu re er ror - f ree meas­

u r e m e n t o f the G S M 

t ransmi t pulses 
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Specifications 

P o w e r Sensor 
N A P - Z 1 0 N A P - Z 11 N A P - Z 10 N A P - Z 11 

P o w e r Sensor 
Models 0 2 Models 0 4 

F requency range Values in ( ) 
for PEP meas-

P o w e r m e a s u r e m e n t r a n g e 3 ' u r e m e n t 

3 5 M H z to 1 G H z 8 9 0 to 9 6 0 M H z Frequency range Values in ( ) 
for PEP meas-

P o w e r m e a s u r e m e n t r a n g e 3 ' u r e m e n t 0 . 0 1 ( 0 . 0 5 ) to 1 9 . 5 W 0 . 1 ( 0 . 5 ) to 1 9 5 W 0 . 0 1 ( 0 . 0 2 ) to 1 9 . 5 W 0 . 1 (0 .2 ) to 1 9 5 W 

P o w e r rating see d i a g r a m 

P a r a m e t e r m e a s u r e d a v e r a g e (AVG) a n d p e a k e n v e l o p e p o w e r (PEP) 

Modulat ion f requency 

r a n g e (AM) 

Pulse width (PM) 

Pulse repetition rate (PM) 

5 0 H z to 1 0 0 k H z 

> 4 . 5 ).is 

> 5 0 H z 

5 7 7 us 
2 1 6 . 7 H z 

P o w e r m e a s u r e m e n t A V G < 6 . 5 % + 1 c o u n t + 0 . 0 1 % o f P m o x

2 > < 4 . 5 % + 1 coun t + 0 . 0 1 % o f P m a x

2 l 

e r r o r " 

at 2 0 to 2 5 °C P E P s a m e as A V G , plus PEP e r ro r (see b e l o w ) < 6 % + 1 c o u n t + 0 . 0 2 % o f P m a x

2 > 

Temperature effect A V G < 0 . 2 5 % / K 

( - 1 0 to + 2 0 °C a n d 

+ 2 5 l o + 5 5 °C) P E P s a m e a s A V G , p lus 0 . 0 0 1 % o f P m o x

2 | / K 

PEP er ror 

2 [ 3 ] % + 0 . 0 2 % o f P m a ) <

2 ) ( 0 . 2 to 1 9 9 kHz ) 

3 . 5 [ 5 ] % + 0 . 0 2 % of P m a x

2 > ( 1 0 0 to 2 0 0 H z ) 

6 . 5 [ 8 ] % + 0 . 0 2 % o f P m a x

2 ) ( 5 0 to 1 0 0 H z ) 

w i t h pu lse m o d u l a t i o n as a f unc t i on o f pu lse r epe t i t i on 

ra te , d u t y cyc l e 0 . 0 5 to 1 ; va lues in [ ] fo r d u l y c y c l e 

0 . 0 0 5 to 0 . 0 5 

i n c l u d e d in p o w e r m e a s u r e m e n t e r r o r (see a b o v e ) 

Directivity 
> 3 0 d B ( 4 0 M H z to 1 G H z ) 4 > 

> 2 6 d B ( 3 5 to 4 0 M H z ) 4 ) 
> 3 0 d B 

S W R < 1 .25 
\\AiW m o / ~ i c i i r n n i f a n t arrrxr . . 

5 ( 1 0 ) % t y p . (va lues in ( ) fo r PEP) 5 % t yp . 
j v v t \ I I I C O S U I U M T ; I I I ERROR 

S W R <2 8 % t y p . 8 % t yp . 

Character is t ic i m p e d a n c e 5 0 n 
S W R < 1 . 0 3 

Insert ion loss 

< 0 . 1 0 d B (up to 3 0 0 M H z ) 

< 0 . 2 5 d B (up l o 5 0 0 M H z ) 

< 0 . 7 5 d B (up l o 1 G H z ) 

< 0 . 0 8 dB (up to 3 0 0 M H z ) 

< 0 . 1 5 d B (up to 5 0 0 M H z ) 

< 0 . 2 0 d B (up to 1 G H z ) 

< 0 . 2 d B 

Electrical length 1 4 0 m m 1 3 3 m m 

RF connectors N m a l e / f e m a l e 

Dimens ions 1 1 8 m m x 11 8 m m x 4 5 m m 

Weigh t 0 . 7 k g 

Ordering information 
P o w e r S e n s o r N A P - Z 1 0 5 > 0 8 5 8 . 0 0 0 0 . 0 2 

N A P - Z 1 0 5 ! 0 8 5 8 . 0 0 0 0 . 0 4 
N A P - Z 1 1 6J 0 8 5 2 . 6 7 0 7 . 0 2 

N A P - Z 1 l 6 ' 0 8 5 2 . 6 7 0 7 . 0 4 

A l l RF c o n n e c t o r s c a n eas i l y be a d a p t e d to o the r systems w i t h the a i d o f 
sc rew- in a s s e m b l i e s ; p l e a s e o r d e r a d a p t e r s s e p a r a t e l y (see t a b l e b e l o w 
r i g h t ) . 

E r r a t u m o n p a g e 3 0 4 o f the M e a s u r i n g E q u i p m e n t C a t a l o g 9 3 / 9 4 : 
N A P - Z 6 is f i t ted w i t h a D e z i f i x B c o n n e c t o r a n d not as s ta ted w i t h a n 
N c o n n e c t o r . 

Re fe r red to the p o w e r in W f l o w i n g out o f sensor w i t h a u t o r a n g i n g , e r ro r 

l imits fo r A V G m o d e w i t h o u t m o d u l a t i o n . 

• 1 M a x i m u m sensor p o w e r (see p o w e r m e a s u r e m e n t r a n g e ) . 

For m o d u l a t e d s i gna l s , the s p e c i f i e d u p p e r l imits re fer to the m a x i m u m 

p e a k e n v e l o p e p o w e r (PEP). 

^ M e a s u r e d in A V G m o d e ; s l igh t l y l o w e r va lues in PEP m o d e , d e p e n d i n g 

o n e n v e l o p e of test s i g n a l . 

' W i t h f i r m w a r e v e r s i o n 5 . 0 o r h i g h e r on ly . 
6 ) W i t h f i r m w a r e v e r s i o n 3.1 o r h i g h e r on ly . 

M a x i m u m c o n t i n u o u s p o w e r r a t i ng o f sensors (w i th m o d u l a t e d s i g n a l s : 
m a x i m u m p e a k e n v e l o p e p o w e r PEP) 

A d a p t a t i o n to M a l e Fema le M a x . p o w e r 

a t 1 0 0 0 M H z 

N 

B N C 

4 . 1 / 9 . 5 

D e z i f i x B 

0 1 7 . 7 5 3 2 . 0 0 

0 1 7 . 7 8 3 2 . 0 0 

0 1 7 . 9 1 0 6 . 0 0 

0 1 8 . 2 ' 

0 1 7 . 5 3 9 8 . 0 0 

0 1 7 . 5 7 3 0 . 0 0 

0 1 7 . 8 5 1 6 . 0 0 

1 8 6 . 0 0 

0 . 6 k W 

0 . 4 k W 

0 . 8 k W 

1.3 k W 

The m a x i m u m p o w e r a t o the r f r e q u e n c i e s c a n be c a l c u l a t e d w i t h P m o x = 
Plat 1 G H z ) / \ ' f ( i n G H z ) 

file:////AiW
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Test ing w i t h Test W o r k s t a t i o n TSA u n d e r W i n d o w s N T o n a PC 

Contents of Chapter 8 

Designation Field of application, special features Type Page 

Test System Sof tware Testing w i th Test Workstat ion TSA under opera t ing system 
W i n d o w s N T ™ on PCs 

TSSwindows 1 0 9 

Power Test Station Testing of power supply units and other electronic power circuits TSAP 112 
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Test System Software TSSwindows 

Testing with Test Workstation 

TSA - under W indows NT™ 

on PCs 

(TSA see catalog 9 3 / 9 4 , 

page 324) 

Uses 

TSSwindows, a power fu l system soft­

w a r e for the R o h d e & S c h w a r z Test 

Workstat ion TSA, has especial ly been 

des igned for the future-oriented operat­

ing system W i n d o w s N T ™ . 

The var iety of test modes of the tester 

family, such as 

• hybr id in-circuit tests 

• ana log and d ig i ta l funct ional tests 

• power and boundary-scan tests 

can thus be used - either ind iv idual ly or 

comb ined - on PCs. 

Characteristics 

TSSwindows features a menu-control­

led user interface des igned for ease-of-

use. Since the menus only conta in those 

functions wh ich can real ly be per­

formed in the part icu lar mode, even the 

inexper ienced user wi l l soon be able to 

opera te the system. The menu opt ions 

can be selected using softkeys or the 

mouse, so ensuring fast and error-free 

opera t ion . Entries can be made on 

forms conta in ing default data der ived 

from the current operat ing environ­

ment. 

Windows help function 

The programmer 's manual for the test 

l anguage TSL is conta ined in the W i n ­

dows help funct ion. Clear graph ics , ref­

erences d isp layed at a keystroke, 

search a n d index functions help the us­

er get to the sought in format ion quick ly 

a n d wi thout hav ing to g o through the 

manua l . 

Open architecture 

A n y W i n d o w s app l i ca t ion can be 

cal led up from a test p rog ram. This, for 

example , a l lows test data to be pro­

cessed in the spreadsheet p rog ram M i ­

crosoft® Excel and output on a g raph ic 

display. Programs for PC plug-in cards 

can also be inc luded in the test run. 

Test methods 

Hybrid in-circuit test 

• The C A D test processor U N I C O N 

converts C A D output lists in ASCII 

code to the boa rd descr ipt ion for­

mat of Test Workstat ion TSA 

• The CAE test processor U N I C A E 

generates component models for 

the l ib rary from tabular CAE output 

lists in ASCII code. This a l lows logic 

simulat ions, for examp le from 

ViewSim (VIEWIogic) , to be taken 

over 

C o n v e n i e n t he lp f unc t i on 
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Test System Software 
TSSwindows 

• The PLD test processor generates 

tests for p rog rammab le logic com­

ponents. C lock, force a n d d isable 

sequences are generated using the 

s tandard ized JEDEC format 

• The automat ic test generator ATG 

generates an in-circuit /cluster test 

p rog ram on the basis of the boa rd 

descr ipt ion 

• The IC check generator is used to 

generate tests for ICs by means of 

ana log test faci l i t ies. In the case of 

a fault, an automat ic d iagnost ic al­

gor i thm analyzes and evaluates the 

test results 

A u t o m a t i c f u n c t i o n a l test g e n e r a t i o n w i t h d i a g n o ­
sis f r o m C A E d a t a o r f r o m d a t a o b t a i n e d b y the 
l e a r n test g e n e r a t o r 

The learn test generator LTG pro­

vides test programs for d ig i ta l cir­

cuits whose response is not known 

or changes as a result of p rogram­

mable components 

The interactive test generator ITG 

generates funct ional test programs 

simply by complet ing device-specif­

ic forms 

Boundary scan test 

The bounda ry scan method considera­

bly simplif ies testing of complex d ig i ta l 

boards . A test pattern generator pro­

vides test patterns for check ing the con­

nections between the ind iv idual ICs. 

The bounda ry scan test can be com­

b ined wi th the in-circuit and the func­

t ional test. 

Quality management and paper­
less repair 

Relational database Oracle® 

After each test, the relevant data are d i ­

rectly entered into the Orac l e da tabase 

and so are immediate ly ava i lab le for 

repairs a n d qual i ty reports. A n ASCII 

interface a l lows test a n d repair data to 

be loaded from other systems. The da­

tabase may also be incorpora ted in net­

wo rked computers running under dif­

ferent opera t ing systems (eg UNIX, 

V M S , O S / 2 ™ ) . 

A u t o m a t i c in -c i rcu i t test g e n e r a t i o n w i t h C A E / 
C A D d a t a 

Analog and digital functional tests 

• The d ig i ta l test generator CATE con­

verts the simulat ion results to a func­

t ional test p rog ram wi th d iagnosis 

- Defective components can be de­

termined easi ly from the fault dic­

t ionary on the basis of the symp­

toms shown 

- The d ig i ta l test generator is avai l ­

ab le for the LASAR (Teradyne), 

CADAT (RACAL-REDAC) and 

HILO (GenRad) simulators W e a k spots i m m e d i a t e l y d e t e c t e d us ing the o n l i n e test a n a l y s i s 
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Qual i t y analysis and paperless repair 

are car r ied out using the TSA computer 

or a networked PC wi th version 3.1 of 

Microsoft® Windows™. 

Quality reports 

Onl ine analyses w i th summary, de­

tai led and trend reports inc luding 

graph ics permit w e a k spots in the man­

ufactur ing process to be ana lyzed and 

immediate ly e rad ica ted . A la rm indica­

tions dur ing the product ion test enable 

defects to be loca l ized at an ear ly stage 

and further defects to be avo ided . An 

SQL interface provides access to the 

data stock. 

Paperless repair 

The test data of the boards to be re­

pa i red can be retr ieved from the data­

base in paperless form after the boards 

have been ident i f ied using a barcode 

reader. For every boa rd unsuccessfully 

repa i red , a test and repair report can 

be d isp layed by pressing a key. It is al­

so possible to read the entries of other 

boards and so benefit f rom the exper i ­

ence a l ready g a i n e d . 

TM 

Windows NT - the modern 
platform 

W i n d o w s NT from Microsoft® is a high-

end opera t ing system wi th 32-bi t archi­

tecture and preempt ive mult i tasking. 

The user interface, wh i ch is basical ly 

the same as Windows™ 3 . 1 , is very 

convenient and easy to get acqua in ted 

w i th . 

Compatibility 

All app l ica t ions that have been estab­

l ished for MS-DOS, W i n d o w s 3 .0 and 

3.1 a n d LAN M a n a g e r a r e binary-com­

pat ib le a n d can be run on an Intel pro­

cessor under W i n d o w s NT. W i n d o w s 

NT also supports O S / 2 server a n d 

POSIX-conformable app l ica t ions. 

Safety 

The memory protect ion provides high 

system stability. The opera t ing system 

and the appl icat ions have their o w n ad­

dress ranges to prevent overwr i t ing . 

The var ious user resources (programs, 

da ta , memories) are protected by the 

entry of a n a m e / p a s s w o r d . 

Multitasking 

W i t h preempt ive mult i tasking, the oper­

at ing system makes for the efficient dis­

tr ibut ion of comput ing times to the dif­

ferent app l icat ions. So it is possible, for 

example , to ca r ry out tests on a series 

in the fo reground wh i le evaluat ing the 

qual i ty in the backg round . 

Copyright© Microsoft Corporation 1985-1993. 
Ail Right! ReoeiveJ 

Easy integration into PC network 

W i n d o w s NT includes a network as 

s tandard so that users can resort to the 

same files and printers as wel l as ex­

change messages. The TCP/IP proto­

col is ava i lab le for exchang ing data 

w i th other computers a n d operat ing 

systems. 

Some network manufacturers offer sup­

p lementary products such as Path-

works for W i n d o w s NT from Digi tal 

Equipment, a l l ow ing an NT system to 

be used in the DECnet as a pathworks 

client or server. A client product from 

Novel l for W i n d o w s NT provides ac­

cess to Novel l files and printer servers. 

TM 

X Window - opening up the 
UNIX world 

TSSwindows uses an OSF/Mo t i f " ' i n te r ­

face based on the s tandard ized X W i n ­

d o w a n d acts as a g raph ic interface for 

UNIX a n d V M S opera t ing systems. The 

c l ient /server concept of X W i n d o w 

makes it possible to 

opera te TSSwin­

dows from any PC 

fitted wi th an X-Serv-

er sof tware. From 

the PC of Test Workstat ion TSA, pro­

grams can be started on other net­

w o r k e d UNIX or V M S computers. 

Recommended PC equipment 

Computer with Intel processor 

• 8 0 4 8 6 / 3 3 M H z 

• 1 6-Mbyte main memory 

• 2 5 0 - M b y t e harddisk 

• 3 7 2 " disk dr ive 

• C D - R O M dr ive 

• 1 7 " colour monitor 

• V G A graphics card 
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Power Test Station TSAP 

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 

in-circuit and combinat ional tester the 

TSAP localizes all defects down to com­

ponent level wi th extremely high accura­

cy, as a complete power tester it meas­

ures all data under full load and wi th all 

these facilities combined it provides com­

plete fault coverage in a single test run. 

Characteristics 

Main features 

• In-circuit, funct ional and power-sup­

ply tests in one step, hence consid­

erab le savings in test costs 

• M a x i m u m test depth 

• 1 0 0 % TSA/TSAS-compat ib le fix­

tures a n d programs 

• Interactive power test generator 

• Measurement of al l qual i ty data to 

ISO 9 0 0 0 dur ing testing 

• M o d u l a r system concept ensuring 

customized solutions for every ap­

pl icat ion 

Fixtures 

• C o m b i n e d standard and power in­

terfaces: Pylon (TSA/TSAS-compat i ­

ble), similar to D IN 4 1 6 1 2 for pow­

er signals 

• Bed-of-nails fixture (vacuum, pneu­

matic or mechanical systems) 

• Two-stage and double-chamber fix­

tures 

• Functional-test fixture or connect ion 

v ia cables 

Power test generator 

The interactive power test generator 

cuts d o w n on learning and program­

ming t ime. W i t h the a id of self-explan­

a tory forms, the user can immediate ly 

concentrate on the test prob lem wi thout 

hav ing to learn the p rog ramming lan­

guage or handle IEC/IEEE-bus com­

mands. The tests can be car r ied out and 

modi f ied interactively and the software 

generates commands wi th the correct 

syntax in the test l anguage . 

Power tests 

• Output vo l tage (with and wi thout 

load) 

• Power consumpt ion, load current 

• Input power (ac t i ve / reac t i ve /ap -

parent power ) , eff ic iency 

• Load regulat ion, l ine regulat ion 

• Cross regulat ion 

• Ripple and noise measurement 

• Frequency and pulse wid th of 

swi tching regulators 

• Load transient recovery time 

• Current l imit ing 

• Short-circuit behav iour 

• Overvo l tage protect ion, shutdown 

• Power-fail function 

• Automat ic t r imming 



Board Testing 113 

Specifications 

Basic configuration of power option 

Rack 1 9 " , 3 2 lo 4 1 H U 
TSA b a s i c uni t i n t e g r a t e d o r a c c o m m o d a t e d in sepa ­

ra te c a b i n e t , 15 H U 
P o w e r i n te r face s im i la r to D I N 4 1 6 1 2 (des ign C 9 6 , 

H I 5 , H 7 / F 2 4 ) 

Common data of individual units 

A l l units a r e f l o a t i n g (excep t f u n c t i o n / w a v e f o r m g e n e r a t o r ) , ins t ruments up 
to 2 0 A c a n be re l ay - i so l a t ed . Sense l ines fo r c o m p e n s a t i n g f i x tu re w i r i n g 
a n d c o n n e c t i o n to s c a n n e r a r e i n t e g r a t e d . The f o l l o w i n g units a n d m o d u l e s 
c a n b e i n c o r p o r a t e d ( ins l ruments w i t h h i g h e r ra t i ngs o n request ) . 

A C a n d DC sources 
A C g e n e r a t o r l y p e 1 (1 phase ) 

V o l l a g e / c u r r e n l ( p o w e r ) 0 lo 2 8 0 V ( 5 0 0 , 1 0 0 0 , 2 0 0 0 VA) o r 
2 to 2 5 0 V / 1 0 A ( 2 5 0 0 V A ) 

F r e q u e n c y 5 0 / 6 0 / 4 0 0 H z , o p t . 4 0 to 1 0 0 0 H z 
A C g e n e r a t o r t ype 2 (3 phases) 

V o l t a g e / c u r r e n t ( p o w e r ) 3 x 0 to 2 8 0 V (3 x 2 5 0 to 2 0 0 0 VA) 
F r e q u e n c y 1 6 . 6 6 to 1 0 0 0 H z 

D C sou rce t ype 1 / t y p e 2 m a x . 1 0 A / 5 A 
V o l t a g e / c u r r e n t ( p o w e r ) 0 to 8 V / 0 to 1 0 A ( 8 0 W | o r 

O t o 2 0 V / 0 to 1 0 A ( 2 0 0 W ) o r 
0 to 7 0 V / 0 lo 1 0 A ( 3 5 0 W ) o r 
O t o 2 0 V / 0 l o 5 A ( 1 0 0 W ) o r 
0 to 4 0 V / 0 to 5 A ( 2 0 0 W ) o r 
0 to 1 0 0 V / 0 to 2 A ( 2 0 0 W ) 

D C sou rce t ype 3 
V o l t a g e / c u r r e n t ( p o w e r ) 0 lo 4 0 V / 0 to 4 0 A ( 6 0 0 to 8 0 0 W ) 

H i g h - v o l l a g e sou rce m a x . 8 A 
V o l t a g e / c u r r e n t ( p o w e r ) 0 lo 3 5 0 V / 0 to 5 A ( 6 0 0 to 8 0 0 W ) 

or 0 to 3 0 0 V / 0 to 0 . 6 A ( 1 8 0 W ) 
P o w e r supp l ies up to 7 0 0 0 W s u p p l i e d u p o n reques t 

D C / A C ampli f iers 1 a n d 2 
V o l t a g e / c u r r e n t ( p o w e r ) ± 5 0 V / + 2 A (1 0 0 W ) o r 

± 2 0 V / ± 2 0 A ( 4 0 0 W ) o r 
± 1 0 0 V / + 1 l o 4 A ( 1 0 0 to 4 0 0 W ) 
a m p l i f i e r 2 : ± 2 0 0 V / ± l A ( 2 0 0 W ) 

B a n d w i d t h D C to 4 / 2 0 k H z 
P r o g r a m m i n g cu r ren t , v o l l a g e , e x t e r n a l s i g n a l 
O p e r a t i n g m o d e b i p o l a r , sou rce a n d sink o p e r a t i o n ; 

a m p l i f i e r s c a n be used as a d y n a m i c 
l o a d 

A m p l i f i e r s u p to 1 5 0 0 W / 1 0 0 k H z s u p p l i e d u p o n reques t 

Act ive loads 

Type 1 0 to 1 0 V / 0 to 2 0 A ( 2 0 0 W ) 
Type 2 ( m a x . 5 x) 3 to 6 0 V / 0 to 5 A ( 3 0 0 W ) , 

o p t . 1 0 A ( 6 5 0 W ) , o p t . f r o m 0 V 
T y p e 3 3 to 2 4 0 V / 0 l o 1 0 A ( 2 5 0 W ) 
Type 4 3 to 6 0 V / 0 to 6 0 A ( 3 5 0 W ) 
D a t a c o m m o n to a l l types 
o f a c t i v e l o a d s c o n s t a n t cu r ren t ( s i n k ) / c o n s t a n t resist­

a n c e o p e r a t i o n w i t h a u t o m a t i c sw i t ch ­
over , p a r a l l e l - c o n n e c t e d l o a d s , volt­
a g e a n d cu r ren t r e a d o u t , i n te rna l o r 
e x t e r n a l m o d u l a t i o n (op t ion ) 

t o a d s up to 6 0 0 0 W s u p p l i e d u p o n reques t 

M e a s u r i n g equ ipment 
D i g i t a l M u l t i m e t e r U D S 5 see c a t a l o g 9 3 / 9 4 , p a g e 3 0 8 
R M S Vo l tmete r URE 3 see c a t a l o g 9 3 / 9 4 , p a g e 3 0 5 
A r b i t r a r y W a v e f o r m G e n e r a t o r A D S see c a t a l o g 9 3 / 9 4 , p a g e 2 4 0 
Func t ion g e n e r a t o r m o d u l e F G M see TSA , c a t a l o g 9 3 / 9 4 , p a g e 3 2 6 
T i m e r / c o u n t e r m o d u l e T C M see TSA , c a t a l o g 9 3 / 9 4 , p a g e 3 2 6 
W a v e f o r m a n a l y z e r 

N u m b e r o f c h a n n e l s / 
s t o r a g e c a p a c i t y 2 / 1 6 k 
S a m p l i n g ra te 1 0 0 M H z 

P o w e r me te r 
M e a s u r e m e n t s cu r ren t , v o l l a g e (rms a n d p e a k ) , im­

p e d a n c e , p o w e r , a p p a r e n t p o w e r , 
c o s ( p / e f f i c i e n c y 

V o l t a g e / c u r r e n t up to 3 2 0 V / 3 0 A 
D o u b l e resistor d e c a d e 

P o w e r r a n g e 1 Si to 1 6 Mil, r eso lu t i on 1 £1 
( 0 . 5 W , < 1 6 f > : 1 W ) , o p t i o n a l l y 
0 . 1 n to 1.6 M Q , reso lu t i on 0 . 1 £1 

A c c u r a c y 0 . 1 % + r e s i d u a l s 

Matr ix 
P o w e r s w i t c h i n g a l l units w i t h f o r ce a n d sense l ines u p 

to 2 0 A 
S c a n n e r fo r a l l units a n d e x t e r n a l inputs u p to 

3 2 0 V 
Bus 6 - w i r e bus for up to 1 0 8 8 p ins (bas ic 

m o d e l ) 
Free re lays see "U t i l i t i es " a n d TSA b a s i c m o d e l 

Utilities 

D i s c h a r g e c i r cu i t 7 x 2 . 4 - W resistor 
Shunts 2 x 2 0 m Q / 5 W , 1 x 1 0 0 mil/3 W 
P o w e r s u p p l y for f ix tures + 5 V a n d + 1 2 V, 2 A 
O p e n co l l ec to r ou tpu ts 5 ( 1 2 V / 5 0 0 m A ) 
Free re lays m a x . 6 , d e p e n d i n g o n c o n f i g u r a t i o n , 

m a x . 8 A 
Further ut i l i t ies I O M , A P M , A R M , e g 3 2 - b i t 

I / O po r t s , 3 2 re lays 1 0 0 V / l A , 
4 re lays 2 5 0 V / 8 A 

Pro tec t ion h i g h - a n d l o w - v o l t a g e i n d i c a t i o n , 
sa fe ty s h u t d o w n 

Software 

In te rac t i ve p o w e r test g e n e r a t o r for m e a s u r i n g ins t ruments a n d scanner , self-
d o c u m e n t i n g p o w e r tests, self-test 

General data 

( D i m e n s i o n s , w e i g h t s a n d p o w e r s u p p l y specs a p p l y lo p o w e r o p t i o n on l y ) 
P o w e r s u p p l y 2 3 0 V ± 1 0 % (or 3 8 0 V, 3 - p h a s e , de ­

p e n d i n g o n c o n f i g u r a t i o n ) , 4 7 l o 
6 3 H z , 2 0 0 0 to 6 0 0 0 V A in a d d i t i o n 
to TSA b a s i c m o d e l a n d c o m p u t e r 

D i m e n s i o n s ( W x H x D) 1 2 0 0 m m x ( 1 6 0 0 m m to 2 0 0 0 m m ) 
x 8 0 0 m m 

W e i g h t 3 0 0 l o 6 0 0 kg 

Ordering information 
P o w e r Test Station TSAP 

TSAP f i x tu re in te r face 
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Contents of Chapter 9 

Designation Field of application, special features Type Page 

Industrial Controller Automated measurements; 8 0 4 8 6 / 3 3 M H z , 8-Mbyte R A M , 2 0 0 - M b y t e 
hard disk, 3V2" dr ive, interfaces: IEEE 4 8 8 . 2 , FUP, 4 x C O M , 2 x LPT, 
PCMCIA; Graph ics : var iab le f rom V G A to 1 0 2 4 x 7 6 8 pixels 

PSM2 116 

Same as PSM2 , but 9 " monochrome LCD d isp lay (VGA) PSM5 1 1 6 

Same as PSM2 , but 8 " colour LCD d isp lay (VGA) P S M 7 1 1 6 

Specia l Keyboard For use in systems, shielded for EMC-cri t ical app l ica t ions, rack-attacha­
ble, rol lkey 

PSA-Z1 3 4 4 

Standard Keyboard Universal use PSA-Z2 3 4 4 

Floppy Disk Drive 3 1 / 2 ' 1 / 1 . 4 4 M b y t e ; software instal lat ion, da ta storage 
Same as PSA-B6, but 574", 1 -2 M b y t e 

PSA-B6 
PSA-B16 

3 4 3 

SCSI Ha rd Disk 5 4 0 M b y t e , mean access time 1 2 ms, SCSI Host Adap te r PS-B27 re­
qu i red 

PSA-B17 1 1 7 

Exchangeable Ha rd Disk 2 5 0 M b y t e , ideal as data store PSA-B9 1 1 7 

PCMCIA Exchangeable Ha rd Disk 4 0 M b y t e PSM-B9 1 1 7 

Frame for PSA-B9 Service life > 1 0 , 0 0 0 exchanges PSA-B8 1 1 7 

M e m o r y Extension 4 x 4 M b y t e , max. conf igurat ion 32 -Mby te R A M PSM-B2 1 1 7 

2 n d IEC/IEEE-bus Interface IEEE488.2, 16 bit PS-B4 3 4 5 

TTL I / O Interface Poll ing of external d ig i ta l control lines PS-B11 3 4 5 

A n a l o g I / O Interface A / D and D / A conversion of test signals, eg aud io ; 1 2 bit, ± 1 0 V, 5 0 kHz 
sampling rate; including driver software, appl icat ion software for storage os­
cil loscope, data monitoring and FFT analysis 

PS-B13 3 4 5 

Ethernet Adap te r Integrat ion into data networks, 10 M b i t / s , C S M A / C D PS-B21 3 4 5 

SCSI Host Adap te r PS-B27 1 1 7 

M S QuickBASIC BASIC compi ler wi th editor a n d debugger for development of measure­
ment sof tware 

PS-K1 3 4 7 

VisualBASIC Same as M S QuickBASIC, but W i n d o w s user interface PSM-K1 3 4 7 

L a b W i n d o w s CVI Same as LabTest, but W i n d o w s user interface PSM-K2 3 4 8 

Industrial Monitor 1 5 " colour monitor for use in vehicles and in industry; multisync, max. 
1 0 2 4 x 7 6 8 pixels, dustproof a n d splashproof cab inet 

PMC 4 1 1 9 

9 

Measurement sof tware is descr ibed in connect ion wi th its specific app l ica t ions in the ind iv idual chapters of the ca ta log . Page 

numbers 3 4 3 and above refer to the main ca ta log 9 3 / 9 4 . 
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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 Control lers of the PSM 

fami ly from R o h d e & S c h w a r z prov ide 

a complete solution for automated test 

systems in industry a n d lab . Thanks to a 

perfect ly matched h a r d w a r e a n d soft­

w a r e , the user wi l l be ab le to implement 

measurement app l ica t ions wi th in a 

minimum time of fami l ia r iza t ion . 

Lean product ion is increasingly ga in ­

ing impor tance in industry and stands 

for product ion wi th maximum eff iciency 

and minimum expendi ture. This is exact­

ly the f ield of app l ica t ion of the PSM. Be­

ing produced on the principles of lean 

product ion itself, the PSM is suitable for 

use wherever automat ion is the order of 

the day wi th the objectives of saving 

costs a n d increasing efficiency. 

More than a standard PC 

In add i t ion to s tandard features like 

compat ib i l i t y wi th the industry stand­

a r d , built-in IEEE488.2 interface a n d 

op t im ized E M C / E M I characterist ics, 

these control lers p rov ide special fea­

tures wh ich a s tandard PC usually does 

not offer: 

• Microsoft W i n d o w s user interface 

extended for measurement appl ica­

tions 

• Colour LCD wi th excellent d isp lay 

qual i ty 

• Also ava i lab le wi th monochrome 

LCD d isp lay (PSM5) 

• Universal interface (factory user 

port) , ta i lored to app l ica t ions in in­

dustrial automat ion 

• Parallel connector for external mon­

itors 

• PCMCIA interface for memory and 

interface expansions 

• 7 free slots 

• C a n be rackmounted 

• C a n be contro l led wi thout external 

keyboard 

• Op t i ona l DC power supply 

• Know-how and support from an ex­

per ienced T & M equ ipment manu­

facturer 

Excellent price/performance 
ratio 

The purchase pr ice of the PSM for a 

wel l -equ ipped basic conf igurat ion is 

distinctly lower than tha to f comparab le 

products. But also the costs for mainte­

nance, update a n d logistics are low 

due to the service-fr iendliness, upgrad-

abi l i ty and type stabil i ty of the PSM. 

Modu les affected by technologica l de­

velopments, such as CPU or graph ics , 

are accommoda ted on separate plug-

in cards to enab le easy u p g r a d i n g . 

Extensive basic hardware 

• CPU 8 0 4 8 6 / 3 3 M H z 

• 8-Mbyte R A M 

• 2 0 0 - M b y t e hard disk 

• 3 V 2 " f l oppy disk dr ive 

• In add i t ion to IEC/IEEE bus, many 

other interfaces indispensable in 

automated measurements such as 

2 x LPT, 4 x C O M , ana log I / O , 

d ig i ta l I / O , A / D converters, re­

lays, optocouplers for SPS dr iv ing 

a n d three C O M ports 

• PCMCIA interface 

• Integrated colour or monochrome 

LCD d isp lay wi th softkeys 

• 2 0 0 - W power supply, two temper­

ature-control led fans 

The o n l y d i f f e r e n c e b e t w e e n the th ree m o d e l s is 
the sc reen d i s p l a y : he re PSM2 w i t h o u t d i s p l a y 
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High flexibility 

• Language interfaces for opera t ing 

the versati le interfaces of the PSM 

via common languages such as 

MS-C, TurboPascal, Turbo C + + 

• Open-archi tecture dr iver sof tware: 

interfaces can also be addressed 

from customer-specific p rogram­

ming interfaces 

• 7 free 16-bit ISA slots 

• Op t iona l DC input for mobi le use 

of the PSM, eg in cars 

Memory 

The 8-Mbyte R A M can be expanded to 

3 2 M b y t e . A 2 0 0 - M b y t e hard disk is 

installed as s tandard. Another 

5 4 0 Mby te can be a d d e d on by inte­

gra t ing the SCSI Host Adap te r PS-B27 

and the SCSI Hard Disk PSA-B1 7. 

The Peripheral SCSI Drive Unit PSDU, 

wh ich can be cascaded a n d , like the 

PSM, is rackable , a l lows an almost un­

l imited expans ion of the hard disk ca­

paci ty in 1-Gbyte steps per PSDU. 

The PCMCIA slot p rov ided as standard 

is part icular ly suitable for the connec­

tion of external interface and memory 

cards. This interface is a s tandard ized 

universal bus for wh ich in add i t ion to 

memory cards and hard disks numer­

ous interface modules such as fax mo­

dems or exchangeab le hard disks (eg 

PSM-B1) are also ava i lab le . 

Data security 

The high degree of da ta security that 

the PSM offers is through the use of 

passwords and exchangeab le storage 

media like memory cards a n d hard 

disks. 

Powerful software 

• M S W i n d o w s user interface 

• The control lers come wi th a power­

ful, self-explanatory sof tware wh ich 

can be used to control measuring 

equipment v ia IEC/IEEE bus imme­

diately after switch-on 

• Convenient onl ine help 

• W i n d o w s drivers are suppl ied for 

all PSM interfaces, such as IEEE in­

terface, FUP a n d front pane l , so 

that user-specific W i n d o w s app l ica­

tions can be genera ted 

• 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 

control ler fami ly can of course also 

be run on all PSM control lers. 

• Op t i ona l software extensions such 

as L a b W i n d o w s CVI and 

VisualBASIC are wri t ten for the 

W i n d o w s opera t ing system. 

Convenient online help 

W i n d o w s has a power fu l onl ine help 

system. The PSM documentat ion is fully 

integrated into the help system. The de­

sired descript ion can be quickly found 

wi th the a id of convenient search func­

tions and d isp layed. For those prefer­

r ing to work wi th a hardcopy of the man­

ual, output v ia a laser printer is possible. 

High-resolution, high-speed 
graphics 

A V G A colour or monochrome LCD pro­

vides high-qual i ty d isp lay of text a n d 

graph ics , both menu w i n d o w s a n d re­

sult g raph ics a l ike. The only di f ference 

between the three models lies in their 

d isp lay faci l i ty: 

- PSM2 wi thout d isp lay 

- PSM5 wi th 9 " monochrome LCD 

d isp lay 

- PSM7 wi th 8 " colour LCD disp lay 

P e r i p h e r a l SCSI D r i v e Un i t PSDU 

In a d d i t i o n to m e m o ­
r y c a r d s a n d h a r d 
d isks , n u m e r o u s in­
t e r f ace m o d u l e s l ike 
f a x m o d e m s o r ex­
c h a n g e a b l e h a r d 
d isks (eg PSM-B 1) 
c a n a l so b e connec t ­
e d lo Ihe P C M C I A 
s lo l 
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Industrial Controllers 
PSM2,5,7 

In conjunct ion wi th an external monitor, 

eg PMC3 or P M C 4 (page 1 19) the 

graph ics card of the PSM can also be 

used in a high-resolution mode wi th up 

to 1 0 2 4 x 7 8 6 pixels. 

Factory user port: 
an interface for the job 

The factory user port (FUP) provides 

wi th a single connect ion a var iety of 

useful interfaces that are for instance re­

qu i red in automated measurements. 

The d ig i ta l I / O interfaces, fully isolated 

v ia optocouplers , a l l ow control of exter­

nal processes or measurement of ana­

log vol tages wi thout an external I E C / 

IEEE-bus voltmeter. 

Whe the r relat ively simple or h igh ly 

complex instrument control tasks have to 

be performed, the FUP is extremely versa­

tile and the programming steps are cut 

down to the absolute minimum. There­

fore, various high-language drivers for 

the interfaces are built in so that the user 

can choose programming the simple 

w a y with BASIC under DOS or profes­

sionally wi th C under W i n d o w s . Al l inter­

mediate levels are also supported. 

Front-panel control 

In the da i ly routine of industrial automa­

t ion , external keyboards or use of the 

mouse are often not very pract ica l . To 

prevent erroneous settings, W i n d o w s 

app l ica t ion programs can be act ivated 

for the PSM direct ly in the rack wi thout 

an external keyboard . Al l keys are pro­

v ided on the PSM to act ivate for in­

stance pul l -down or pop-up menus, se­

lect and start ind iv idual menus. Numer­

ical values can be entered v ia a deci ­

mal keypad . 

The f a c t o r y user po r t (FUP) p r o v i d e s a n u m b e r o f v e r y useful i n te r faces a t a s ing le c o n n e c t o r 

Specifications 
Process ing unit 
C P U 8 0 4 8 6 
C l o c k f r e q u e n c y 3 3 M H z 
R A M 8 M b y t e 

Disp lay 
P S M 2 n o n e 
P S M 5 LCD m o n o c h r o m e , 9 " 
P S M 7 LCD co lou r , 8 " 
Sc reen a n t i - g l a r e 

M a s s s torage 
H a r d d i sk 2 0 0 M b y t e 

Disk d r i v e 1.44 M b y t e , 3 V 2 " 

Interfaces 
IEC / IEEE bus I E E E 4 8 8 . 2 , c o m p a t i b l e w i l h N l N A T 
P C M C I A re lease 2 . 0 , t y p e III c o n n e c t o r 
K e y b o a r d 5 -p in D I N 

F a c t o r y user p o r t 8 d i g i t a l i n p u t s / o u t p u t s ; 8 x a n a l o g 
i npu t 1 0 b i t , 0 to 5 V ; a n a l o g ou tpu t 
8 b i t , 0 to 5 V v i a pu lse w i d t h m o d u ­
la to r ; o p t o c o u p l e r s , 1 i npu t , 1 o u t p u t ; 
r e l ays : 2 s w i t c h e s , SPS d r i v i n g 

Se r i a l R S - 2 3 2 - C , fo r use o f f ron t p a n e l : 
C O M 1 , 2 , 3 ; w i t h o u t use o f f ron t p a n -
e l : C O M 1 , 2 , 3 , 4 

Printer C e n t r o n i c s LPT1 / L P T 2 (LPT2 c a n a l so 
b e used as a d i g i t a l i n p u t / o u t p u t ) 

S P S dr iv ing s o f t w a r e d r i v e r s : L a b W i n d o w s (CVI) , 
T u r b o P a s c a l , M S V i s u a l B A S I C 

Sof tware 
O p e r a t i n g system M S W i n d o w s f r o m ve rs i on 3 .1 a n d 

h i g h e r o r M S - D O S f r o m ve rs i on 6 . 0 
a n d h i g h e r 

P r o g r a m m i n g l a n g u a g e s M S Q u i c k B A S I C , R o h d e & S c h w a r z 
B A S I C , s o f t w a r e d r i v e r s for 
Q u i c k B A S I C , M S V i s u a l B A S I C , M S - C , 
Tu rboPasca l 

N u m e r o u s in te r faces o n 
the r e a r p a n e l 
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Industrial Monitor PMC 4 

15" colour monitor, especially 

for use in vehicles and industry 

Main features 

• Mul t isync technology wi th automat­

ic adap ta t ion of d isp lay resolution 

Sturdy a lumin ium cas ing, dust- a n d 

splashproof 

Al l controls on front pane l , mem­

brane keypad 

Low emissions, tested to Swedish 

directives MPRII 

23 non-volati le memories for pic­

ture geomet ry a n d posi t ion ing 

Demagnet iza t ion automat ica l ly or 

manual ly upon keystroke 

Black-level adjustment v ia 

front-panel keys 

1 9 " adap te r for rackmount ing 

9 

G r a p h i c s 
W i l h i n t e g r a t e d LCD V G A s t a n d a r d : 6 4 0 x 4 8 0 p i xe l s 
For e x t e r n a l mon i t o r s 1 0 2 4 x 7 6 8 , 8 0 0 x 6 0 0 , 6 4 0 x 4 8 0 

p ixe ls 

General data 

P o w e r s u p p l y 1 0 0 lo 1 2 0 V ± 1 0 % , 4 7 l o 4 4 0 H z , 
m a x . 4 A ; 2 2 0 l o 2 4 0 V ± 1 0 % , 
4 7 to 6 3 H z , m a x . 1.3 A ; 
o p t i o n a l l y 1 0 to 2 8 V DC 

D i m e n s i o n s ( W x H x D) 4 2 7 m m x 1 7 7 m m x 4 6 0 m m 
W e i g h t 

P S M 2 1 3 . 2 kg 
P S M 5 1 4 . 1 kg 
P S M 7 1 4 . 4 kg 

Ordering information 
Industr ial Control ler P S M 2 1 0 4 6 . 1 0 0 4 . 2 0 

P S M 5 1 0 4 6 . 1 0 0 4 . 5 0 
P S M 7 1 0 4 6 . 1 0 0 4 . 7 0 

A c c e s s o r i e s suppl ied m o u s e 

Interfaces 
2 n d IEC / IEEE bus ( I E E E 4 8 8 . 2 ] PS-B4 1 0 0 6 . 6 2 0 7 . 0 4 
TTL I / O In te r face PS B1 1 1 0 0 6 . 7 3 0 3 . 0 4 
A n a l o g I / O In te r face PS-B13 1 0 0 6 . 6 8 5 9 . 0 2 
E therne t A d a p t e r PS-B21 1 0 2 8 . 9 0 0 9 . 0 2 
SCSI Hos t A d a p t e r PS-B27 1 0 6 4 . 5 5 0 0 . 0 2 

M e m o r i e s 
F r a m e PSA-B8 1 0 0 7 . 4 0 0 8 . 0 3 
E x c h a n g e a b l e H a r d Disk 
2 5 0 M b y t e (PSA-B8 r e q u i r e d ) PSA-B9 1 0 0 7 . 3 5 0 1 . 0 4 
P C M C I A E x c h a n g e a b l e H a r d 
Disk 4 0 M b y t e PSM-B9 1 0 6 4 . 5 7 0 0 . 0 2 
5 ' / , " F l o p p y Disk D r i ve PSA-B16 1 0 0 7 . 4 5 0 8 . 0 3 
SCSI H a r d Disk 5 4 0 M b y t e 
(on ly w i t h SCSI A d a p t e r 
PS-B27) PSA-B17 1 0 2 8 . 9 7 4 4 . 0 2 
M e m o r y E x p a n s i o n 

4 x 4 M b y t e ' l PSM-B2 1 0 6 4 . 5 8 8 0 . 0 2 

Sof tware 

Q u i c k B A S I C (Engl ish) PS-K1 1 0 0 7 . 1 0 0 9 . 3 2 
V i s u a l B A S I C ( fac to ry - ins ta l l ed on ly ) P S M - K l 1 0 6 4 . 5 0 0 0 . 0 2 
L a b W i n d o w s C V I ( fac to ry -
ins ta l l ed on l y ) PSM-K2 1 0 6 4 . 5 1 0 0 . 0 2 
O t h e r s o f t w a r e o n reques t 
K e y b o a r d s 
Rack -a t t achab le S p e c i a l K e y b o a r d 
w i t h ro l l key (Engl ish) PSA-Z1 1 0 0 9 . 5 0 0 1 . 3 2 
S t a n d a r d K e y b o a r d (Engl ish) PSA-Z2 1 0 0 7 . 3 0 0 1 . 3 2 

P o w e r Supp ly 
D C / A C P o w e r S u p p l y ( 1 0 to 2 8 V D C ) 
( fac to ry - ins ta l led on ly ) PSM-B3 1 0 6 4 . 6 0 0 6 . 0 2 

I Total m e m o r y w i t h o n e e x p a n s i o n : 2 0 M b y t e , 

tota l m e m o r y w i t h t w o e x p a n s i o n s : 3 2 M b y t e . 

Specifications 

CRT 1 5 " f la t - face CRT, a c t i v e d i s p l a y a r e a 
2 6 2 m m x 1 9 6 m m , m e d i u m persist­
e n c e ( p h o s p h o r P 2 2 ) , a n t i - g l a r e , an t i ­
stat ic c o a t i n g , i n te rna l i m p l o s i o n p ro ­
tec t ion 

D e f l e c t i o n / d o t p i tch 9 0 ° / 0 . 2 8 m m 
Inpu t s i g n a l 

V i d e o c o m p o s i t e R G B , a n a l o g , p o s i t i v e , 
1 V p p , n e g a t i v e sync o n g r e e n ; 
n o n - c o m p o s i t e R G B , a n a l o g , pos i ­
t i ve , 0 . 7 V p p w i t h e x t e r n a l sync 

I m p e d a n c e 7 5 Q 
S y n c TTL leve ls , H / H V pos i t i ve o r n e g a t i v e 

V i d e o b a n d w i d t h 8 0 M H z 
S y n c h r o n i z a t i o n 

H o r i z o n t a l 3 0 to 6 2 k H z (au tomat i c ) 
Ve r t i ca l 4 8 to 1 0 0 H z (au tomat i c ) 

Reso lu t ion (non- in te r laced) 6 4 0 x 3 5 0 to 1 0 2 4 x 7 6 8 p i xe l s 

C o l o u r s u n l i m i t e d number , d e p e n d i n g o n 
g r a p h i c s c a r d 

C o n v e r g e n c e e r r o r < 0 . 4 m m in cen te r o f sc reen 
G e o m e t r i c d i s t o r t i on w i t h i n a 2 m m x 2 m m w i n d o w 
L u m i n a n c e > 8 0 NIT, screen center , full w h i l e f i e ld 

G e n e r a l d a t a 
P o w e r s u p p l y 9 0 l o 2 6 5 V, 4 5 l o 6 5 H z , 0 . 6 to 

1.2 A ; 2 0 to 3 2 V D C , 2 . 5 to 5 A 
D i m e n s i o n s ( W x H x D) 3 7 6 m m x 4 0 5 m m x 3 16 m m 
W e i g h t 1 9 . 4 k g 

Ordering information 

1 5 " Industrial Monitor P M C 4 1 0 3 4 . 8 0 0 0 . 0 2 

Extra 
1 9 " M o n i t o r A d a p t e r P M C 4 - 2 1 1 0 3 4 . 8 1 0 0 . 0 0 
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R o h d e & S c h w a r z supp l i es t u rnkey systems, ie h a r d w a r e plus a l l p e r i p h e r a l se rv ices 
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Contents of Chapter 10 

Designation Field of application, special features Type Page 

G S M / P C N Base Station Test 
System 

Type-approval testing, qual i ty assurance and develop­
ment of G S M a n d PCN (DCS 1 800 ) base stations; spe­
cial ly des igned for measurements to BAPT 2 2 2 3 Z V 6 
a n d MPT 1 3 7 8 

T S 8 5 1 0 1 2 2 

PCN Simulator Type-approval testing, qual i ty assurance and develop­
ment of PCN (DCS 1 8 0 0 ) mobi le phones; modu lar a n d 
upward-compat ib le , ie it can be expanded any time to 
meet relevant requirements 

T S 8 9 2 0 1 2 4 

DECT Type-approval Test System Type-approval testing of DECT cordless phones; checks 
to a s tandard that is va l id in the who le of Europe 

T S 8 9 3 0 1 2 6 

G S M Coverage Measurement 
System 

Compac t , l ightweight a n d por tab le ; a l lows coverage 
measurements and record ing for moni tor ing a n d analy­
sis of an opera t iona l mobi le rad io network 

T S 9 9 5 1 1 2 8 
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GSM/PCN Base Station 
Test System TS8510 

Test system specially designed 

for measurements to BAPT 

2 2 2 ZV6 and MPT 1378 

Uses 

The G S M / P C N (DCS 1 8 0 0 ) Base Sta­

t ion Test System TS 8 5 1 0 from Rohde & 

Schwarz is an indispensable tool for 

use in type-approval test ing, qual i ty as­

surance and development at manufac­

turers of G S M and P C N (DCS 1 8 0 0 ) 

base stations. 

W i t h cell structures gett ing smaller, 

there is an increasing demand for base 

stations. In a rad io network, thousands 

of such base stations share the scarce 

resources of frequency, t ime and 

space. Strict adherence to the relevant 

specif icat ions is therefore a must. 

W i t h G S M Speci f icat ion 1 1.20, the Eu­

ropean Telecommunicat ions Standard 

Institute (ETSI) has set up comprehen­

sive standards for testing G S M a n d 

PCN (DCS 1800 ) base stations, speci­

fy ing more than 1 0 0 0 test cases on 

more than five base-station interfaces. 

From these standards, nat ional stand­

ards were der ived , eg BAPT 2 2 2 ZV6 

for G e r m a n y and MPT 1 3 7 8 for Grea t 

Bri tain. The type-approval specif ica­

tions in these two nat ional standards 

only deal wi th tests on the air interface 

and the A-bis interface of a base sta­

t ion. The d ig i ta l A-bis interface 

( 2 0 4 8 kbi t /s) handles up to 1 2 0 traffic 

channels of 16 kb i t / s each as we l l as 

two s ignal l ing channels of 6 4 kb i t / s 

each . 

System configuration 

The Test System is accommoda ted in 

two castered 1 9 " racks. The Radiocom­

municat ion Test SetCRTP04 is the heart 

of the system, funct ioning both as a sig­

nal l ing unit a n d as a process controller. 

Using two independent signal sources, 

it simulates the traffic a n d the broadcast 

channel . The system's main compo­

nents are: 

• Radicommunicat ion Test Set 

CRTP 0 4 

• Spectrum Ana lyzer FSM 

• Signal Genera tor S M E 0 3 

• Sweep Generator S W M 0 5 

• Fading simulator 

• Protocol tester 

• Power Meter NRVD 

Measurement capabilities 

Transmitter measurements 

Fol lowing the call setup, the Test System 

sets the base station to the desired trans­

mit mode v ia the A-bis interface. RF pa­

rameters such as power ramp ing , fre­

quency accuracy, phase error etc are 

measured at the air interface. 

In add i t ion to the measurements in the 

G S M a n d PCN bands, the T S 8 5 1 0 per­

forms further RF tests to determine spu­

rious emissions from the base station in 

the f requency range 1 0 0 kHz to 

1 2 . 7 5 G H z . The Spectrum Ana lyze r 

FSM used for these tests features an ex­

tremely high input sensitivity and an ex­

tremely low phase noise. 

4 4 . 4 5 m m 
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Receiver measurements 

Fol lowing the call setup, the Test System 

sends the wan ted signal a long wi th de­

f ined interfering signals to the base sta­

t ion. 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 evaluat ing the bit-

error rate, the T S 8 5 1 0 determines the 

receiv ing characterist ics of the base 

stat ion. 

Further tests are car r ied out to check 

the base station's immunity to interfer­

ence. The Signal Genera to r S M E 0 3 

generates complex test signals such 

as the GMSK-modu la ted interference 

signal for testing the intermodulat ion 

a n d interference reference level crite­

r ia . The prominent features of the 

S M E 0 3 are its versati le modulat ion 

capabi l i t ies in conjunct ion wi th ex­

tremely high spectral puri ty a n d fre­

quency hopp ing . The b r o a d b a n d 

Sweep Generator S W M 0 5 is avai la­

ble for supply ing interference signals 

in the frequency range up to 1 2 . 7 5 

G H z . 

A fad ing simulator degrades the want­

ed s ignal to simulate actual condi t ions 

in the informat ion channel in the G S M 

a n d PCN bands. A total of twelve paths 

are ava i lab le for channel simulat ion -

at tenuat ion, de lay and Doppler spec­

trum be ing ind iv idual ly selectable for 

each path . 

The fad ing simulator can be opera ted 

as a single-channel 12-path simulator 

or as a dual-channel 6-path simulator. 

In the dual-channel mode, two uncorre-

lated fad ing signals are genera ted . In 

add i t i on to all channel models stipulat­

ed by G S M Speci f icat ion 0 5 . 0 5 , virtu­

al ly any type of user-specific channel 

models can be simulated. 

RF b l o c k d i a g r a m o f Base S ta t ion Test Sys tem T S 8 5 1 0 

System software 

Convenient user interface 

A menu-guided user interface makes 

for fast fami l ia r iza t ion wi th the test sys­

tem. Customized test cases gu ide the 

user through the highly complex meas­

urements. In add i t ion to the f i l ing da ta , 

the test results inc luding all system a n d 

speci f icat ion tolerances are furnished 

in a deta i led test report, a l l ow ing fast 

fault analysis should a DUT fail a partic­

ular test. 

The s tandard ized p rog ramming lan­

g u a g e C under the MS-DOS opera t ing 

system is p rov ided .for the convenience 

of the system manager . It facil i tates 

read ing a n d modi f icat ion of s tandard 

test p rograms as wel l as wr i t ing of us­

er's o w n test routines. A fast compi ler 

and a var iety of d e b u g g i n g facil i t ies 

serve for an eff icient test sof tware gen­

era t ion. 

RF path compensation 

To obta in rel iable test results, a high 

measurement accuracy is requ i red. 

Therefore, the f requency-dependent at­

tenuation of all RF components in the 

Test System is taken into account by a 

complex compensat ion sof tware. The 

level settings of the generators as wel l 

as the receive signal parameters are 

corrected depend ing on the values 

measured. 

System selftest 

In a short system test, the IEC/IEEE-bus 

instruments are checked for addressa­

bi l i ty a n d the internal selftest is started. 

In add i t ion to this routine test, eg after 

a ca l ibra t ion interval , the f requency 

and level accuracy as wel l as the filter 

curves of the system instruments are 

checked in an extended system test. 

Further test parameters include for ex­

ample the path at tenuat ion of RF switch­

ing units. 
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PCN Simulator TS 8920 

Upward-compatible test system 

for PCN mobile phones from de­

velopment to type approval 

Uses 

Rohde & Schwarz is a market leader in 

type-approval testing technology for 

mobi le rad io equ ipment w o r k i n g in Eu­

rope's d ig i ta l G S M rad io networks. 

W i t h the PCN (DCS 1800 ) Simulator 

TS 8 9 2 0 , a test system is now also 

ava i lab le for P C N (DCS 1800 ) net­

works, wh i ch are intended to handle a 

greater number of subscribers wh i le 

p rov id ing better service qual i ty. The 

TS 8 9 2 0 puts PCN mobi les through 

their paces - f rom development 

through qual i ty assurance to type ap­

prova l . 

The PCN Simulator is of modular de­

sign a n d upward-compat ib le . Three 

versions are ava i lab le to satisfy the var­

ious requirements of mobi le phone 

manufacturers and test houses. The ver­

sions can be upg raded wi th special kits 

stage-by-stage, so the test system can 

be ex tended as the complex i ty of meas­

urement tasks increases. The PCN Sim­

ulator is thus suitable for use in 

• des ign ver i f icat ion of PCN mobi les, 

• ver i f icat ion of rated per formance in 

qual i ty assurance, 

• type-approval testing of PCN mo­

biles. 

System configuration 

System core 

The PCN Simulator is accommoda ted 

in two racks (versions I a n d II) or three 

racks (version III). The core of the system 

is the Mob i l e Station Test Set CRTP 0 2 

wh ich operates as the master a n d in­

cludes the process control ler for the en­

tire system. In versions II a n d III of the 

PCN Simulator, a second Test Set CRTP 

0 2 is in tegrated, wh i ch acts as a slave. 

Each of the two CRTP 0 2 Test Sets of 

PCN Simulator versions II and III pro­

vides two independent P C N 

(DCS 1800) carr iers, wh i ch are full 

physical dup lex channels wi th all the 

features requi red for P C N , such as 

G M S K modulat ion and demodu la t ion 

wi th T D M A (time div is ion multiple ac­

cess) and frequency hopp ing . 

The test sets per form all s ignal l ing tests, 

measure phase and frequency error 

a n d determine power ramp ing . A fad­

ing simulator can be connected to the 

Tx channels to simulate realistic trans­

mission condi t ions. 

Operation (version III) 

The normal signal path for a s tandard 

cal l setup between the PCN Simulator 

and a PCN mobi le is shown in blue in 

the block d i a g r a m : the master CRTP 

sends a simulated down l i nk s ignal to 

the PCN mobi le v ia a summing unit. The 

upl ink signal sent by the mobi le is ap­

pl ied to the receiver section of the CRTP 

v ia a power d iv ider and d i rect ional 

coupler. 

The signal traffic is d isp layed on the 

Spectrum Ana lyzer FSM. The FSM also 

measures the output spectrum a n d the 

spurious emissions from the mobi le 

phone. For this measurement, the up­

link signal is routed through complex fil­

ter banks to suppress the wan ted signal 

wh i ch wou ld reduce the sensitivity. 

The Generators S M H U a n d S W M are 

used as local osci l lator for the fad ing 
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RF b l ock d i a g r a m o f P C N S i m u l a t o r TS 8 9 2 0 ; b lue : s i gna l p a t h fo r ca l l se tup b e t w e e n s i m u l a t o r a n d 
P C N m o b i l e p h o n e 

simulator and also as interference 

sources for immunity and intermodula­

t ion tests. Depend ing on the required 

frequency, a signal from the S M H U or 

the S W M is a d d e d to the down l ink sig­

nal a n d app l i ed to the PCN mobi le 

phone. The PCN Simulator serves the 

acoustic interface of the PCN mobi le 

w i th an art i f ic ial mouth a n d an art i f ic ial 

ear ; the d ig i ta l aud io interface is con­

nected to a code converter wh ich gen­

erates and receives the 1 04 -kb i t / s da ta 

stream. The Power Meter NRVD moni­

tors the f requency-dependent attenua­

tion of the RF components at cr i t ical 

points in the test system. The level set­

tings of the generators as wel l as the re­

ceive s ignal parameters are corrected 

depend ing on the values measured. 

Measurement capabilities 

Version III of the PCN Simulator 

TS 8 9 2 0 provides abou t 2 7 0 test rou­

tines referred to as test cases, wh ich 

cover all measurements on mobi le 

phones required to verify compl iance 

w i th the rated specif icat ions. These 

measurements are la id d o w n in the M o ­

bi le Station Conformi ty Speci f icat ion 

(DCS 1 8 0 0 ) G S M 11.10-DCS and fall 

into the fo l lowing categor ies: 

• RF tests on transceivers, transmitters 

a n d receivers 

• Link management tests 

• S ignal l ing tests (layer-2 a n d layer-3 

functions) 

• A u d i o tests 

• Supplementary services tests 

Transceiver tests 

These tests focus on spurious emissions. 

The PCN mobi le should transmit in a de­

f ined f requency band at def ined times 

a n d at the required RF power. Any oth­

er emissions are undesirable a n d 

should remain be low speci f ied thresh­

olds. 

Transmitter tests 

They check for instance power ramp ing 

and the qual i ty of the RF output s igna l , 

as wel l as the mobi le phone's abi l i ty to 

synchronize itself to the transmit fre­

quency of the base stations even when 

recept ion is poor. 

Receiver tests 

They check the sensitivity of PCN mo­

biles a n d their immunity to spurious sig­

nals in the message and ad jacen tchan -

nels or at any other f requency between 

1 0 0 kHz a n d 1 2 . 7 5 G H z . The bit error 

rate, for instance, is a measure of the 

mobi le 's ab i l i ty to decode informat ion 

correctly, even under adverse cond i ­

t ions. 

Link management tests 

This is essentially a check of the mo­

bile's ab i l i ty to synchronize itself to the 

base stat ion. For instance, if two mobi le 

phones communicate wi th a base sta­

t ion in ad jacent t ime slots at the same 

frequency, their signals may over lap as 

a result of dif ferent p ropaga t ion times. 

This effect is avo ided by making the mo­

bi le wi th the longer p ropaga t i on t ime 

transmit ear l ier by an approp r ia te inter­

va l . In one test case, the PCN Simulator 

causes the mobi le phone to vary its 

transmit start t ime wi th in a time slot. The 

actual t ime at wh i ch transmission oc­

curs is measured by the simulator a n d 

checked against the nomina l t iming. 

Signalling tests 

For testing the layer-2 functions, the 

message contents are del iberate ly 

mod i f ied , data blocks omit ted a n d time 

limits under- or over ranged in order to 

test the mobi le 's react ion. The layer-3 

tests check the qual i ty of the cal l setup 

and the associated messages, hand­

over f rom one base station to the next, 

and correct c ipher ing a n d emergency-

call characterist ics. 
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DECT Type-approval Test System TS8930 

Test system for type-approval 

testing of DECT cordless tele­

phones to TBR06 

Uses 

The R o h d e & S c h w a r z Test System 

TS 8 9 3 0 a l lows type-approval meas­

urements to ETSI speci f icat ion TBR06 

on cordless telephones of the DECT 

s tandard . This test system helps manu­

facturers of DECT cordless telephones 

to pass the type-approval test on the first 

at tempt a l ready and thus to ga in ad ­

vantages on the market. For test hous­

es, the T S 8 9 3 0 means a test system 

wh ich is ab le to check cordless tele­

phones to a s tandard that is va l id in the 

who le of Europe. 

System configuration 

The test system is accommoda ted in two 

castered 1 9 " racks. A trol ley is prov id­

ed for the inpu t /ou tpu t per ipherals 

such as keyboa rd , monitor a n d printer. 

The main system components a re : 

• DECT s ignal l ing unit (partly inte­

g ra ted in Process Contro l ler PSMD) 

• Spectrum Ana lyze r FSM 

• Signal Genera tor SME03 

• Sweep Genera to r S W M 0 5 

• Power Meter NRVD 

• Process Control ler and Sampl ing 

Unit PSMD 

Measurement capabilities 

Transmitter measurements 

• Accuracy and stabil ity of RF carriers 

• Time jitter 

• Referenced time accuracy 

• Transmission burst 

• Transmitted power 

• RF carr ier modu la t ion , parts 1 to 4 

• M o d u l a t i o n , transients and inter­

modulat ion per formance 

• In-channel spurious emissions 

After the call setup wi th the device un­

der test, the test system sets the DUT to 

the loopback mode , whereupon the 

DUT receives da ta from and sends them 

back to the test system. These data are 

evaluated by t h e T S 8 9 3 0 : 

• Demodula t ion by b r o a d b a n d de­

modulator of the FSM (model 5 5 ) ; 

the FSM is also used for measur ing 

spurious emissions 

• A / D convers ion, sampl ing a n d d ig­

i t izat ion as wel l as computat ion of 

the f requency a n d dev ia t ion of the 

test s ignal in Process Control ler 

PSMD 

A n i860-RISC processor makes for the 

high comput ing power of the PSMD 

that is requi red for realt ime evaluat ion 

of the test parameters, ie a frequency 

and dev ia t ion measurement is made 

every 5 ms. 

Receiver measurements 

• Sensitivity 

• Interference per formance 
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Block d i a g r a m o f Test System T S 8 9 3 0 

• Intermodulat ion per formance 

• Blocking 

• Out-of-channel spurious emissions 

After the call has been set up a n d the 

DUT switched to the loopback mode, 

the test system reduces the transmitted 

power a n d measures the bit error rate 

(BER) of the DUT. The Signal Genera tor 

SME03 and the Sweep Genera tor 

S W M 0 5 generate the interference sig­

nals requi red to measure the BER for de­

termin ing the interference a n d inter­

modula t ion per formance. A 5 0 - W RF 

ampl i f ier produces the noise level at the 

receiv ing site that is requi red for block­

ing measurements v ia the antenna. 

System software 

Windows 3.1 interface 

A menu-guided user interface under 

W i n d o w s 3.1 makes for fast fami l iar i ­

za t ion wi th the test system. Customized 

tests gu ide the user through the highly 

complex measurements. In add i t ion to 

the f i l ing da ta , the test results including 

al l system and speci f icat ion tolerances 

are furnished in a deta i led test report , 

a l l ow ing fast fault analysis should a 

DUT fai l a part icular test. 

The s tandard ized high-level p rogram­

ming language is p rov ided for the con­

venience of the system manager. It faci l­

itates read ing a n d modi f icat ion of 

s tandard test programs as wel l as writ­

ing of user's o w n test routines. A large 

var iety of d e b u g g i n g facil i t ies support 

testing. 

RF path compensation 

To obta in rel iable test results, a high 

measurement accuracy is requi red. 

Therefore, the f requency-dependent at­

tenuat ion of all RF components in the 

Test System is taken into account by a 

complex compensat ion sof tware. The 

level settings of the generators as wel l 

as the receive signal parameters are 

corrected depend ing on the values 

measured. 

System selftest 

In a short system test, the IEC/IEEE-bus 

instruments are checked for addressa­

bi l i ty and the internal selftest is started. 

In add i t ion to this routine test, eg after 

a ca l ib ra t ion interval , the frequency 

and level accuracy as wel l as the filter 

curves of the system instruments are 

checked in an extended system test. 

Further test parameters include for ex­

ample the path attenuat ion of RF switch­

ing units. 
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Portable GSM Coverage Measurement System TS9951 

Only measurements ensure 

reliable radio coverage 

Uses 

The Portable G S M Coverage Measure­

ment System TS9951 from Rohde & 

Schwarz has the same funct ional i ty as 

large test systems but it is mobi le and 

extremely compact thanks to the use of 

a laptop or notebook and a special test 

mobi le . 

Applications 

• Veri f icat ion if predict ion sof tware 

a lone is not sufficient 

• Use as add i t iona l por tab le meas­

urement equ ipment when there is a 

lack of test vehicles for the requi red 

coverage measurements 

• Check ing of the actual network situ­

at ion in the case of service prob­

lems a n d customer complaints 

• Upkeep of a permanent network 

qual i ty thanks to mobi le qual i ty as­

surance 

Wi thou t rad io coverage measurements 

there is no safe assessment of the actual 

coverage qual i ty of a mobi le rad iocom­

municat ion network. A l though predic­

t ion tools can y ie ld the best transmitter 

sites for ensuring sufficient f ieldstrength 

over the coverage area concerned, 

pure calculat ion of the f ieldstrength to 

be expected shows its l imitat ion when 

dea l ing wi th a topo logy featur ing high 

mountains and deep val leys. 

W h a t counts is the real-life situation of 

the cellular network as the mobi le sub­

scriber demands communicat ion wi th­

out interference under full f ieldstrength 

coverage. However, ver i f icat ion of 

these crucial cr i ter ia requires approp r i ­

ate coverage measurement equipment. 

This becomes even more important wi th 

higher frequencies (p ropagat ion a long 

straight lines a n d hence stronger fad­

ing effects) and smaller radiocel ls. 

Block d i a g r a m o f P o r t a b l e G S M 
C o v e r a g e M e a s u r e m e n t System TS995 1 
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Moreover , pure f ieldstrength calcula­

t ion is no longersu f f i c ien t fo rd ig i ta l net­

works like G S M with its complex d ig i ta l 

modulat ion methods. Effects such as 

signal reflection due to mult ipath prop­

aga t ion and problems wi th protocol 

processing must be invest igated since 

only an analysis of this type a l lows the 

correct measures to be taken for error 

e l iminat ion. 

System configuration 

• Laptop or notebook 

- Processor 3 8 6 or 4 8 6 

- 4 -Mby te R A M , 16-kbyte cache 

memory 

- 80 -Mby te harddisk 

- 3 . 5 " f loppy dr ive 

- Co lour TFT d isp lay 

- Keyboa rd , mouse 

- 3 series and 1 paral le l interfaces 

• G S M test mobi le wi th rad io anten­

na (alternatively test mobiles for 

DCS 1 8 0 0 , AMPS, TACS, N M T ... 

on request) 

• Rugged transit case wi th built-in 

measuring equipment and power 

supply 

• Power supply for connect ion to 

220 -V mains or v ia cigarette l ighter 

• Sof tware 

- Measurement sof tware wi th on­

line graph ics 

- MS-DOS 5 . 0 

- M S - W i n d o w s 3.1 

Measuring capabilities 

Standard functions 

• Recording of G S M signal l ing to­

gether wi th OSI layers 2 and 3 

• G r a p h i c on l ine d isp lay of G S M 

test report , ie RXLEV a n d RXQUAL 

of serving cells and RXLEV of ad ja ­

cent cells 

• O n line d isp lay of continuous sig­

nal l ing 

• Automat ic cal l setup a n d c lear ing 

w i th te lephone number to be di ­

a l led a n d t ime to be set for cal l du­

rat ion a n d pauses 

• Permanent measurement operat ion 

wi th automat ic data backup dur ing 

measurement 

• M a n u a l mode wi th possibi l i ty of 

the user's direct access 

• Entry of seven predef ined events 

and one add i t iona l event to mark 

cr i t ical measurement situations 

Extended functionality in measuring 

mode (software option) 

• Blocking of handover to measure 

cell borders 

• Handover act ivated by user 

• Decod ing of basic layer-3 mes­

sages, eg Sys Type info 1 to 4 

Extended functionality in evaluation 

mode (software option) 

• Car tes ian representat ion of test re­

port, ie RXLEV and RXQUAL of. 

serving cell and RXLEV of ad jacent 

cells wi th mark ing of 

- handover, 

- cell reselection a n d 

- cal l aborts 

ind icat ing in each case BSIC, 

ARFCN a n d t ime slot (before, after) 

inc luding error cause when fa i l ing 

• Free selection of scal ing wi th carto­

g raph ic representat ion 

• Selection of coord inate system wi th 

car tograph ic representat ion, the 

fo l low ing systems be ing suppor ted: 

- GauB-KriJger, 

- UTM N o r t h , 

- UTM South, 

- A S 6 G r a d , 

- geog raph i ca l coord inate net, 

- geog raph i ca l dec imal coord i ­

nate net, 

- EOV (Hungary) and 

- Swiss coord ina te system 

(others on request) 

• G raph i c representat ion of page 

limits and selection of pages to be 

plotted 

• Output of legend on a separate 

sheet (plotter or printer) 

O n l ine g r a p h i c s d i s p l a y in m e a s u r i n g m o d e 
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• Output of several test drives in a 

car tograph ic evaluat ion 

• Representation of G S M signal l ing 

of OSI layers 2 a n d 3 wi th time 

markers and interlayer primit ives in 

a message monitor 

• Decod ing of layer-2 a n d layer-3 

messages, part ly as text files, the 

rest a lways as HEX dumps 

• Search function in the message 

monitor using the fo l low ing cr i ter ia: 

- interlayer primit ives 

- layer-2 message 

- layer-3 message 

- message contents 

- time domains 

• Output of search results in a sepa­

rate file or as a printout 

• Output of ASCII da ta w i th t ime of 

day, geog raph i ca l posit ion (GPS 

opt ion only) on d isp lay or on da ta 

carr ier 

- layer messages fully d e c o d e d or 

in hexadec ima l code 

- RXLEV, RXQUAL 

- events 

• Suppression of halt times 

Options 

G P S navigation system 

The satellite nav iga t ion system GPS is a 

stand-alone system for posit ion f ind ing . 

It consists of 1 8 (24 when fully imple­

mented) geosta t ionary satellites in orb i t 

wh i ch are control led and opera ted by 

the US Department of Defense (DOD), 

genera l civi l use be ing permit ted. 

The receiv ing system comprises a satel­

lite antenna and a receiver module . The 

receiver is ab le to receive the posit ion 

C a r t o g r a p h i c r e p r e s e n t a t i o n of m e a s u r e m e n t 
results 

coordinates of several satellites at the 

same t ime. A n integral computer deter­

mines the exact posit ion of the terrestri­

al measuring equipment . These data 

plus the add i t iona l time informat ion are 

transferred to the process control ler of 

the measur ing system wh ich relates 

them to the measurement results of the 

mobi le . 

A special instal lat ion in the test vehicle 

is not necessary. The antenna wi th a 

magnet ic foot is easi ly mounted on the 

roof of the vehic le. 

The absolute long-term accuracy ac­

cord ing to D O D is 1 0 7 m. Values of ap­

prox. 2 0 m have been ob ta ined for 

measurements over a short per iod of 

time as they are usually per fo rmed. 

Travel pilot 

Like the GPS system, the travel-pilot sys­

tem is a nav igat ion system for automat­

ic determinat ion of posit ion coord i ­

nates. In contrast to GPS, d ig i t i zed 

road maps stored on C D ROMs are 

used. After enter ing the start posi t ion, 

the relevant coord inates are output. To 

determine the d isplacement vector 

wh ich controls da ta access, a sensor 

system consisting of a compass a n d a 

speed sensor is used. This sensor sys­

tem must be installed in the vehicle by 

an author ized car workshop . 

The advan tage of the system is that 

measurements can also be per formed 

in tunnels or areas obstructed to satel­

lite coverage whereas the d isadvan­

tage is that on ly predef ined d ig i t i zed 

routes can be represented and used as 

a backup . User-digi t ized routes cannot 

be stored on the C D R O M in add i t i on . 

Second G S M test mobile 

If a second G S M test mobi le is used, 

compar ison measurements of two ad ja ­

cent cells are possible. Both the meas­

ur ing and the evaluat ion sof tware can 

be extended for this app l i ca t ion . 
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C o v e r a g e m e a s u r e m e n t systems f r o m R o h d e & S c h w a r z - a n o v e r v i e w 

Training 

The complete system software is easy to 

opera te , no p rog ramming exper ience 

be ing required at a l l . Ope ra t i on is pos­

sible even wi thout t ra in ing just by re­

sort ing to the user manua l . To af ford a 

fast opera t ion , the measurement soft­

w a r e comes in a menu technique wi th 

on-line graphics . The evaluat ion soft­

w a r e runs as a W i n d o w s app l ica t ion 

a n d is operated like any other W i n ­

dows p rog ram. 

For faster fami l ia r iza t ion wi th the sys­

tem a n d acqu i r ing a deeper knowl­

edge of coverage measurements, 

R o h d e & S c h w a r z offers a one-day 

t ra in ing for the TS9951 system. This 

t ra in ing takes p lace at the Rohde & 

Schwarz t ra in ing center but may also 

be held at the customer's. The customer 

is t ra ined on the equipment bought , 

pract ica l measurements be ing per­

formed under the tuition of Rohde & 

Schwarz engineers. 

Other coverage measurement 
systems 

R o h d e & S c h w a r z offers a complete 

system fami ly from the por tab le cover­

age measurement equipment through 

to the high-per formance system. Data 

exchange between the dif ferent sys­

tems a n d creat ion of a common data 

base are both possible. 

For comprehensive data eva luat ion, 

the Defini t ion a n d Evaluation System 

T S 9 9 5 4 is ava i lab le (catalog 9 3 / 9 4 , 

p a g e 3 7 6 ) . In most cases, it is used in 

stat ionary opera t ion ; the results are out­

put on a printer and plotter. 

The user interface - an easy-to-operate 

W i n d o w s app l ica t ion - is ident ical for 

al l systems so that chang ing over to an­

other system requires no supplementa­

ry know ledge or t ra in ing. 
For further information on 
training, support and service 

In add i t i on , test transmitter systems See cata log 9 3 / 9 4 , chapter 1 1 . 

( C W a n d wi th signal l ing) are ava i lab le 

in par t icu lar for the instal lat ion phase 

both for ana log and dig i ta l nets (eg 

T S 9 9 5 3 , ca ta log 9 3 / 9 4 , page 3 7 8 ) . 
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RF Step A t t e n u a t o r R S M u p lo 2 6 . 5 G H z 
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Contents of Chapter 12 

Designation Field of application, special features Type Page 

Power Supply 0 to 1 6 / 3 2 V, 0 to 5 / 1 0 A , peak load currents up to 
3 0 A ; power supply and ammeter all in one , versati le 
functions - especial ly for car electronics app l ica t ions 

N G S M 3 2 / 1 0 1 3 4 

RF Step Attenuators Reproducib le, precisely settable attenuat ion for test 
setups in lab a n d test depar tment 

1 3 6 

0 to 1 10 dB, DC to 2 6 . 5 G H z , 10-dB steps 
Display of correct ion values, p rog rammab le , 
IEC/IEEE-bus interface, suitable for use in product ion 

RSM 

0 to 11 dB, DC to 1 8 G H z , 1 -dB steps 
Same functions as RSM 

RSN 

O t o 139 dB, DC to 5 .2 G H z , 10-dB and 1-dB steps 
M a n u a l contro l , no power supply requi red 

RSH 

Following this chapter, you will find ... 

Designation Contents Page 

Addresses Names a n d addresses of all Rohder& Schwarz plants, subsidiar ies a n d 
representatives in Ge rmany a n d w o r l d w i d e 

139 

T y p e / D a t a Sheet Index Type a n d des ignat ion of instruments plus O r d e r N o . as we l l as number 
of relevant data sheet a n d reference to articles in our technical journal 
N e w s from R o h d e & S c h w a r z 

142 

Reader Service Postcards for requesting data sheets, quotat ions, demonstrat ions are at tached at the 
end of the ca ta log 
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Power Supply NGSM 32/10 

O t o 18 V / 1 0 A (20 A) 

0 to 32 V / 5 A (10 A) 

Tailored to the needs of car elec­

tronics applications in service, 

laboratory and production 

Uses 

Power Supply N G S M 3 2 / 1 0 from 

R o h d e & S c h w a r z is a versati le supply 

and measur ing unit for testing electron­

ic car components by simulat ing real 

opera t ing condi t ions. In add i t i on to a 

w i d e f ield of car electronics, it can also 

be used in mobi le rad io and car hifi ap­

pl icat ions. Due to its compact des ign , 

the Power Supply takes up only one half 

1 9 " w id th . A 1 9 " adap te r is ava i lab le 

for mount ing the N G S M into test racks. 

Main features 

• Excellent RF sh ie ld ing, accurate 

s tandby current m e a s u r e m e n t -

ideal for mobi le rad io app l ica t ions 

• Trend ind icat ion for current meas­

urements 

• Ca r electronics testing by simulat­

ing motor startup 

• Currents up to 2 0 A for car hifi ap­

pl icat ions 

• Storage of max. 1 2 device setups 

for short tests 

• Device under test protected aga inst 

erroneous settings by O N / O F F out­

put key 

• IEC/IEEE bus or RS-232 interface 

for use in product ion environments 

(optional) 

• Acoust ic signal upon changeover 

f rom vo l tage to current regulat ion -

ideal for long-t ime testing 

• Great ease of opera t ion despi te nu­

merous functions 

Application-specific 
characteristics 

Car electronics 

The N G S M is a precise a n d , thanks to 

its versatil ity, an extremely economica l 

tool for use in the product ion of elec­

tronic car components . W i t h the a i d of 

an IEC/IEEE-bus or RS-232 interface 

(optional) the Power Supply can read i ly 

be integrated into in-line product ion 

systems. The startup curve in l ine wi th 

D IN 4 0 8 3 9 can be adap ted to other 

factory standards by rep rogramming 

it. It is customary for high surge currents 

to occur in typical app l ica t ions, such as 

central locking or ABS, but wi th a pulse 

current of up to 3 0 A , the N G S M is ide­

al ly p repared for these app l ica t ions. 

Mobile radio systems 

M o b i l e phones are either opera ted as 

handies or from the car supply, thus 

p lac ing specific requirements on the 

power supply: 

- Ready status should be very long in 

standby and in t ransmi t / rece ive 

mode 

- Reliable funct ion, even in case of 

typical o n b o a r d supply f luctuations 

The high resolution for current measure­

ments al lows the maximum opera t ing 

time of a handy to be accurately pre­

d ic ted ; typical vo l tage drops dur ing 

the startup of a car can be s imulated. 

The Power Supply N G S M is insensi­

tive to the RF vo l tage conducted from 

Sta r tup c u r v e to 
D I N 4 0 8 3 9 
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a dev ice under test or rad ia ted from a 

nearby antenna. 

The trend indicat ion of current can be 

used to check the transmit function of a 

mobi le very simply. The exper ienced 

technic ian wi l l for instance immediate­

ly recogn ize whether a Net-C phone 

has registered. The peak current meas­

urement a l lows the ach ieved transmit 

power to be indirect ly est imated and to 

detect any malfunct ions of the mobi le 

from the ratio of peak current to aver­

age value. The high power reserve of 

the N G S M also covers the current re­

qu i red by add i t iona l per ipherals. 

Car hifi 

W i t h a short-term load current of 2 0 A 

even boosters can be rel iably supp l ied . 

Instruments for 1 2-V and for 24-V on­

b o a r d supplies can both be opera ted ; 

peak current measurements a l l ow the 

power load ing of devices to be predict­

ed . Simulation of the startup curve to 

D IN 4 0 8 3 9 is also very useful in car hifi 

appl icat ions, eg to spot problems due to 

unexpected data loss of theft-proof car 

radios with security code . 

Simple arbitrary generator 

The N G S M can also be used as a sim­

ple arb i t ra ry generator - but wi th the 

high output power of a power supply 

unit. Up to 6 0 reference values are 

ava i lab le per vo l tage range wh ich 

have to be p rog rammed at intervals of 

1 m s t o 4 s . T h e N G S M a u t o m a t i c a l l y i n -

terpolates between two values. 

Operation 

The Power Supply N G S M features a 

large-size, extremely easy-to-read dis­

p lay and simple opera t ion despite its 

versati le functions. It a lways stores the 

last instrument setting used. Up to 6 in­

d iv idua l settings as wel l as the da ta of 

the arb i t ra ry generator can be stored 

for each vo l tage range a n d recal led 

whenever requi red. Faults dur ing oper­

at ion are immediate ly d isp layed and 

an acoustic a larm is also g i ven ; 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 p rov ided wi th 

an integrated protection against w r o n g 

polari ty for a d d e d safety. 

Specifications 

V o l t a g e r a n g e 0 lo 1 8 V 0 to 3 2 V 
C h a r a c t e r i s t i c s as a c o n s t a n t - v o l t a g e sou rce 
V o l t a g e set t ing O t o 1 8 . 0 0 V O t o 3 2 . 0 0 V 

Reso lu t ion l O m V 1 0 m V 
D e v i a t i o n f r o m full sca le < 0 . 4 % < 0 . 2 % 

w i t h ± 1 0 % A C s u p p l y va r . < 0 . 0 1 % < 0 . 0 1 % 
b e t w e e n 0 a n d 4 5 ° C < 0 . 0 2 % / ° C < 0 . 0 2 % / ° C 
f r o m 1 0 to 9 0 % l o a d cu r ren t 0 . 0 1 % 0 . 0 1 % 

Trans ien t r e c o v e r y t ime u p o n 
l o a d c h a n g e 0 . 1 ms 0 . 1 ms 
PARD, v o l t a g e rms 1 m V 1 m V 

C h a r a c t e r i s t i c s as a cons tan t -cu r ren t sou rce 
C u r r e n t set t ing 0 to 2 0 . 0 A 0 to 1 0 . 0 A 

Reso lu t ion 1 0 0 m A 1 0 0 m A 
D e v i a t i o n f r o m full sca le < 0 . 5 % < 0 . 5 % 

w i t h ± 1 0 % A C s u p p l y var . < 0 . 0 2 % < 0 . 0 2 % 
b e t w e e n 0 a n d 4 5 ° C < 0 . 0 5 % / ° C < 0 . 0 5 % / ° C 
f r o m 1 0 to 9 0 % l o a d cu r ren t 0 . 1 % 0 . 1 % 

PARD, cu r ren t rms 10 m A 5 m A 
C u r r e n t l o a d a b i l i t y see d i a g r a m s a b o v e 
C o n t i n u o u s cu r ren t 0 to 1 0 A 0 to 5 A 
S u r g e c u r r e n t [ m a x . 5 min) 0 to 2 0 A 0 to 1 0 A 
Pulse c u r r e n t (max . 1 ms) 0 lo 3 0 A 0 to 2 0 A 

D i s p l a y 
V o l l a g e m e a s u r e m e n t 0 lo 4 0 . 0 0 V 0 to 4 0 . 0 0 V 

Reso lu t ion 2 0 m V 2 0 m V 

D e v i a l i o n f r o m ful l sca le < 0 . 2 % < 0 . 2 % 
b e t w e e n 0 a n d 4 5 ° C < 0 . 0 2 % / ° C < 0 . 0 2 % / ° C 

M e a s u r e m e n t ra te 1 0 / s 1 0 / s 
C u r r e n t m e a s u r e m e n t in m A r a n g e 0 to 4 0 . 0 m A 0 to 4 0 . 0 m A 

Reso lu t ion 0 . 1 m A 0 . 1 m A 
D e v i a t i o n f r o m full sca le < 0 . 5 % < 0 . 5 % 

b e t w e e n 0 a n d 4 5 ° C < 0 . 1 % / ° C < 0 . 1 % / ° C 
C u r r e n t m e a s u r e m e n t in A r a n g e 0 to 4 0 . 0 A 0 to 4 0 . 0 A 

Reso lu t ion 1 0 0 m A 1 0 0 m A 
D e v i a t i o n f r o m full sca le < 2 % < 2 % 

b e t w e e n 0 a n d 4 5 ° C < 0 . 2 % / ° C < 0 . 2 % / ° C 

G e n e r a l d a l a 
O u t p u t s m a x . 1 2 0 V D C , f l o a t i n g 
I E C - 6 2 5 / I E E E - 4 8 8 i n t e r f ace o p t i o n a l : l i s t e n e r / t a l k e r 
1 9 " a d a p t e r o p t i o n a l : 3 H U , 2 . 8 k g 
V o l l a g e c o m p e n s a t i o n 0 . 5 V pe r l e a d ( remote sens ing) 
A C s u p p l y 1 1 0 / 1 2 0 / 2 2 0 / 2 4 0 V + 1 0 % , 

5 0 to 6 0 H z , 6 9 0 VA 
D i m e n s i o n s ( W x H x D) ; w e i g h t 2 1 1 m m x 1 5 0 m m x 3 5 0 m m ; 8 kg 

Ordering information 

P o w e r S u p p l y N G S M 3 2 / 1 0 0 1 9 2 . 0 8 1 0 . 3 1 

Opt ions 

I E C - 6 2 5 / I E E E - 4 8 8 In te r face N G S M - B 2 0 1 9 2 . 0 8 1 0 . 0 2 
R S - 2 3 2 In te r face N G S M B 1 0 1 9 2 . 0 8 1 0 . 0 1 
1 9 " A d a p t e r N G S M - B 0 0 1 9 2 . 0 8 1 0 . 0 0 

C u r r e n t l o a d a b i l i t y in 1 8-V r a n g e C u r r e n t l o a d a b i l i t y in 3 2 - V r a n g e 
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RF Step Attenuators RSM, RSN and RSH 

RSM: DC to 26 .5 G H z 

0 to 110 dB 

in 10-dB steps 

RSN: DC to 1 8 G H z 

0 to 1 1 dB 

in 1-dB steps 

Uses 

Attenuator sets are two-port networks 

prov id ing adjustab le high-precis ion at­

tenuation a n d the same constant char­

acteristic impedance at the input a n d 

output. They are used for g a i n , attenu­

at ion a n d l ineari ty measurements. They 

also generate very small a n d accurate­

ly-known vol tages if a precisely deter­

mined input vo l tage is ava i lab le . 

The RF Step Attenuators RSM a n d RSN 

can be c o m b i n e d w i th other IEC/IEEE-

bus-compat ib le measur ing instruments 

to set up fully or semi-automatic test sys­

tems wh ich are main ly used in produc­

tion and test departments. 

Main features 

• Frequency range up to 2 6 . 5 G H z 

• Long l i fetime 

(more than 5 x 1 0 6 swi tch ing 

cycles per section) 

• High accuracy 

• Excellent matching 

• Low residual at tenuat ion 

• Fully isolated 

• Display of correct ion values (RSM, 

RSN) 

• Programmable (RSM, RSN) 

• M a n u a l opera t ion 

• Character ist ic impedance 5 0 Q 

• Cont inuous power-hand l ing 

capac i ty 1 W 

Characteristics 

The accuracy of the selected attenua­

tion values depends on the accuracy of 

the resistors used in the attenuator 

pads ; therefore, very close tolerances 

have been chosen for these resistors. In 

add i t i on , wi th h igh attenuat ions, ie 

very low output vol tages, a precondi ­

t ion for accurate vo l tage d iv is ion is that 

power should not be coup led direct ly 

f rom the attenuator input to the output. 

This cond i t ion is fulf i l led thanks to an 

effective sh ie ld ing. 

A l l attenuators are des igned for 50 -Q 

line systems; they can be a d a p t e d to 

7 5 Q w i th the a i d of M a t c h i n g Pads 

R A M (catalog 9 3 / 9 4 , p a g e 4 2 7 ) . 

RSH: 

DC to 5.2 G H z 

Oto 139 dB 
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Operation of RSM, RSN 

High accuracy 

Correct ion data for the who le frequen­

cy range are determined in the factory 

at 2 0 0 - M H z intervals (RSN: 1 0 0 M H z ) 

a n d stored in the first of four nonvolat i le 

memories. The three remain ing memo­

ries may be used for storing user's cor­

rect ion values. This a l lows attenuators 

connected ahead or cab le losses to be 

taken into account. Using the integrat­

ed memory for correct ion values, the 

factory-determined dev ia t ion of the ac­

tual attenuat ion from the nominal value 

is d isp layed (REL mode) . In the ABS 

mode, the value d isp layed is the sum of 

correct ion value a n d residual attenua­

t ion. 

Short setting time 

The attenuat ion settings are made wi th 

electromagnet ic switches. The setting 

times are very short and a lways of the 

sarrie durat ion since al l attenuator pads 

necessary for ob ta in ing a specific at­

tenuat ion are swi tched at the same 

t ime. 

Switching on/off 

During the switch-on rout ine, the atten­

uator is set to a f requency of 0 M H z and 

an attenuat ion of 4 0 dB (RSN to 

10 dB), the attenuat ion be ing in no 

case lower than this value. A selftest is 

then carr ied out, dur ing wh ich the 

stored correct ion values (for max imum 

values a n d measurement accuracy of 

RSM and RSN see tables next page) 

are determined from their checksum. 

Upon swi tching off, the max imum val­

ues of 1 10 dB and 1 1 dB, respectively 

are ob ta ined . The value set before 

swi tching off can be recal led at any 

t ime. During the switchover between 

two attenuat ion values, it is ensured 

that no lower values are set. 

Operation of RSH 

The attenuat ion value of the RSH can be 

set manual ly f rom Oto 139 dB in 10-dB 

a n d 1 -dB steps by means of two rotary 

switches. Ope ra t i on of RSH is purely 

mechanica l and the model is fully inde­

pendent of any power supply. 

Construction of RSM, RSN 

The RF Step Attenuators are accommo­

dated in a compact 1 9 " 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 attenuators, the RF 

characterist ic being not af fected. RSM 

and RSN are equ ipped wi th connector 

interfaces wh ich can be fitted wi th dif­

ferent connector systems wi thout adapt ­

ers be ing requ i red. Since the attenuator 

module is electr ical ly isolated from the 

device itself, the attenuator elements 

themselves have no g round or A C sup­

ply connect ions. Therefore, the RF Step 

Attenuators can also be used w i th very 

small DC voltages a n d low-frequency 

A C vol tages. 

Construction of RSH 

Thanks to the special des ign of the plas­

tic case, RSH can be opera ted either 

upr ight or ly ing flat. A test report stating 

the attenuat ion values of every attenua­

tion p a d as wel l as the residual attenu­

at ion is suppl ied wi th each RSH. 

Test setup fo r g a i n a n d a t t e n u a t i o n m e a s u r e m e n t s (series c o n f i g u r a t i o n ) Test se tup fo r m e a s u r i n g the l i n e a r i t y o f t w o - p o r t n e t w o r k s 

Test setup w i t h r e fe rence a t t enua to r fo r h i g h - p r e c i s i o n g a i n a n d a t t e n u a t i o n 
m e a s u r e m e n t s (pa ra l l e l c o n f i g u r a t i o n ) 

A u t o m a t i c test sys tem fo r g a i n a n d a t t e n u a t i o n m e a s u r e m e n t s us ing p ro ­
g r a m m a b l e RF step a t t enua to r 
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RF Step Attenuators RSM, RSN and RSH 

Ordering information 

F r e q u e n c y 

1 0 2 0 3 0 

A t t e n u a t i o n ( re fe r red to 0 -dB p o s i t i o n 

4 0 5 0 6 0 7 0 to 8 0 9 0 to 1 10 d B 

< 8 G H z + 0 . 3 ± 0 . 4 + 0 . 5 ± 0 . 5 ± 0 . 7 ± 0 . 8 ± 1 . 0 ± 1 . 5 d B 

S i 2 . 4 G H z . + 0 . 4 ± 0 . 6 ± 0 . 7 ± 0 . 7 ± 0 . 9 ± 1 . 2 ± 1 . 4 ± 2 . 1 d B 

< 1 8 G H z + 0 . 5 ± 0 . 7 ± 0 . 9 ± 0 . 9 + 1.2 ± 1 . 4 ± 1 . 8 ± 2 . 7 d B 

< 2 6 . 5 G H z ± 0 . 7 ± 0 . 9 ± 1 . 0 ± 1 . 5 ± 1 . 8 ± 2 . 1 ± 2 . 9 ± 3 . 7 d B 

F r e q u e n c y 

Oto 4 0 

M e a s u r e m e n e r ro r o f c o r r e c t i o n v a l u e s 

5 0 lo 8 0 

for 

9 0 to 1 10 d B 

< 2 6 . 5 G H z ± ( 0 . 2 + 0 . 0 0 4 x A ) ± ( 0 . 4 + 0 . 0 0 8 x A ) ± ( 0 . 6 + 0 . 0 1 3 x A ) d B 

R S M : 

U p p e r l imits 
a n d measure ­
ment e r ro r o f 
c o r r e c t i o n va l ­
ues 

F r e q u e n c y A t t e n u a t i o n ( re fe r red to 0-dB pos i t i on ) 

1 2 3 4 5 6 7 to 8 9 to 10 1 1 d B 

< 8 G H z ± 0 . 1 5 ± 0 . 1 5 ± 0 . 2 ± 0 . 2 ± 0 . 2 ± 0 . 2 5 ± 0 . 2 5 ± 0 . 3 ± 0 . 3 d B 

< 1 2 . 4 G H z ± 0 . 2 ± 0 . 2 5 ± 0 . 3 5 ± 0 . 3 5 ± 0 . 3 5 ± 0 . 4 ± 0 . 4 5 ± 0 . 5 ± 0 . 5 5 d B 

< 1 8 G H z ± 0 . 3 ± 0 . 4 ± 0 . 4 5 ± 0 . 4 5 ± 0 . 4 5 ± 0 . 5 ± 0 . 5 5 ± 0 . 6 5 ± 0 . 7 d B 

F r e q u e n c y M e a s u r e m e n t e r r o r o f c o r r e c t i o n va lues fo r 

O t o 1 1 d B 

< 8 G H z ± 0 . 1 5 d B 

< 1 8 G H z ± 0 . 2 d B 

I A s w i t c h i n g c y c l e is d e f i n e d as a s w i t c h o v e r f r o m o n e se l l i ng to a n o t h e r a n d b a c k a g a i n . 

Specifications RSM RSN RSH 

F r e q u e n c y r a n g e D C to 2 6 . 5 G H z D C to 18 G H z D C to 5 . 2 G H z 
A t t e n u a t i o n r a n g e 0 to 1 1 0 d B 0 to 11 d B 0 to 1 3 9 d B 
Smal les t s tep 10 d B 1 d B 1 d B 
Res idua l a t t e n u a t i o n (0-dB pos i t i on ) < ( 0 . 8 + 0 . 0 9 x f) d B [ f i n G H z ] < ( 0 . 8 + 0 . 0 9 x f) d B [ f i n G H z ] D C S0.1 dB Res idua l a t t e n u a t i o n (0-dB pos i t i on ) 

< 1 G H z < 0 . 7 d B 
< 2 . 7 G H z < 1 d B 
< 5 . 2 G H z S i . 6 d B 

M a x i m u m a t t e n u a t i o n e r r o r see 1 st t a b l e b e l o w see 2 n d t a b l e b e l o w Si G H z ± ( 0 . 2 d B + 1 %) 
( in d B + % o f a t t e n u a t i o n va lue ) < 2 . 7 G H z ± ( 0 . 4 d B + 1 %) 

< 5 . 2 G H z ± ( 0 . 6 d B + 1.3%) 
C o r r e c t i o n d a t a s to red for e a c h a t 2 0 0 - M H z in te rva ls ( 8 0 4 va lues) a t 1 0 0 - M H z in te rva ls ( 2 1 7 2 va lues) -a t t e n u a t i o n set t ing m a x i m u m va lues a n d a c c u r a c y m a x i m u m va lues a n d a c c u r a c y a t t e n u a t i o n set t ing 

see 1 st t a b l e b e l o w see 2 n d t a b l e b e l o w 
V S W R (f in G H z ) < 4 G H z S l . 2 5 < 4 G H z S i . 3 < 3 . 5 G H z S l . l + 0 . 2 x f V S W R (f in G H z ) 

< 8 G H z £ 1 . 3 5 < 8 G H z s i . 4 < 5 . 2 G H z Si . 8 

< 1 2 . 4 G H z S i .4 S i 2 . 4 G H z S i . 5 
< 2 0 G H z S i . 7 < 1 8 G H z s l . 8 
< 2 6 . 5 G H z < 2 

P o w e r - h a n d l i n q c a p a c i t y , c o n t i n u o u s 1 W 1 W 1 W 
pu lse 5 0 W / l O u s , d u t y c y c l e 1 0 3 5 0 W / 1 0 us , d u t y cyc l e 1 0 3 2 0 0 W / 1 0 us, m a x . 1 5 0 V 

Life > 5 x 1 0 ^ s w i t c h i n g cyc les > > 5 x 1 0 ^ s w i t c h i n g cyc les ' > 1 x 10* s w i t c h i n g o p e r a t i o n s 
S w i t c h i n g t ime < 2 0 ms S20 ms -Selftest c h e c k i n g o f c o r r e c t i o n va lues c h e c k i n g o f c o r r e c t i o n va lues -P o w e r s u p p l y 1 0 0 / 1 2 0 / 2 2 0 / 2 3 0 V ± 1 0 % , 1 0 0 / 1 2 0 / 2 2 0 / 2 3 0 V ± 1 0 % , -P o w e r s u p p l y 

4 7 to 4 2 0 H z 4 7 lo 4 2 0 H z 
D i m e n s i o n s ( W x H x D) 4 3 5 m m x 1 0 3 m m x 3 7 6 m m 4 3 5 m m x 103 m m x 3 7 6 m m 2 4 8 m m x 1 3 5 m m x 7 6 m m 
W e i g h t 5 . 3 k g 5 . 3 kg 1 2 kg 

RF Step Attenuator 
(Type: O r d e r N o . ) R S M : 1 0 6 0 . 3 9 9 0 . 0 2 R S N : 1 0 6 6 . 6 0 1 0 . 0 2 RSH: 1 0 6 0 . 6 5 1 3 . 0 2 

Ext ras R S M , R S N , RSH M i c r o w a v e c a b l e a n d a d a p t e r set (DC to 2 6 . 5 G H z ) , 1 m, a d a p t e r for N m a l e c o n n e c t o r 1 0 4 6 . 2 0 0 2 . 0 2 
M a t c h i n g Pad R A M ( 5 0 / 7 5 p_) 0 3 5 8 . 5 4 1 4 . 0 2 

R S M , R S N A d a p t e r fo r 3 . 5 - m m PC c o n n e c t o r 1 0 2 1 . 0 5 2 9 . 0 0 
A d a p l e r fo r N m a l e c o n n e c t o r 1 0 2 1 . 0 5 4 1 . 0 0 

R S N : 

U p p e r l imits 
a n d measure­
men t e r ro r o f 
c o r r e c t i o n va l ­
ues 
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R O H D E & S C H W A R Z G m b H & C o . K G 

Muhldorfstraf ie 15 D - 8 1 6 7 1 Munchen 

Postfach 8 0 1 4 6 9 D - 8 1 6 1 4 Munchen 

T e l e p h o n e ( 0 8 9 ) 4 1 2 9 - 0 Int. + ( 4 9 8 9 ) 4 1 2 9 - 0 

Te le fax ( 0 8 9 ) 4 1 2 9 - 2 1 6 4 - Int. + ( 4 9 8 9 ) 4 1 2 9 - 2 1 6 4 

Te lex 5 2 3 7 0 3 (rs d) 

R O H D E & S C H W A R Z G m b H & C o . K G T e l e p h o n e ( 0 2 2 0 3 ) 4 9 - 0 

W e r k K o l n Te le fax ( 0 2 2 0 3 ) 4 9 - 3 0 8 

G r a f - Z e p p e l i n - S t r a f i e l 8 D - 5 1 1 4 7 Koln Te lex 8 8 7 4 5 2 5 (rsk d | 

Post fach 9 8 0 2 6 0 D - 5 1 1 3 0 K6ln 

R O H D E & S C H W A R Z G m b H & C o . K G T e l e p h o n e ( 0 9 9 2 3 ) 2 8 - 0 

W e r k Te i snach Te le fax ( 0 9 9 2 3 ) 2 8 - 1 7 4 

K a i k e n r i e d e r S l ra f i e 2 7 • D - 9 4 2 4 4 Te isnach 

Post fach 1 1 4 9 D - 9 4 2 4 0 Te isnach 

R O H D E & S C H W A R Z M e s s g e r a l e b a u G m b H Tel . ( 0 8 3 3 1 ) 1 0 8 - 0 

R i e d b a c h s l r a B e 5 8 D - 8 7 7 0 0 M e m m i n g e n Te le fax ( 0 8 3 3 1 ) 1 0 8 - 1 2 4 

Post fach 1 6 5 2 • D - 8 7 6 8 6 M e m m i n g e n Te lex 5 4 5 1 2 ( rsmb d) 

R O H D E & S C H W A R Z T e l e p h o n e ( 0 8 9 ) 4 8 0 0 0 4 - 0 

E n g i n e e r i n g a n d Sa les G m b H Te le fax ( 0 8 9 ) 4 8 0 0 0 4 - 4 4 

T a s s i l o p l a l z 7 D - 8 1 5 4 1 M u n c h e n 

Post fach 8 0 1 4 2 9 • D - 8 1 6 1 4 M u n c h e n 

Subs id ia r i es in G e r m a n y 

Z w e i g n i e d e r l a s s u n g Ber l in T e l e p h o n e ( 0 3 0 ) 3 4 0 0 0 2 - 0 

Ernst-Reuler-Plotz 1 0 D - 1 0 5 8 7 Berl in Te le fax ( 0 3 0 ) 3 4 1 3 0 1 7 

Post fach 1 0 0 6 2 0 • D - 1 0 5 6 6 Berlin 

Z w e i g n i e d e r l a s s u n g Buro B o n n T e l e p h o n e ( 0 2 2 8 ) 2 5 9 1 9 5 

J o s e f - W i r m e r - S t r a f i e 1 - 3 - D - 5 3 1 2 3 Bonn Te le fax ( 0 2 2 8 ) 2 5 5 0 8 7 

Pos t fach 1 4 0 2 6 4 • D - 5 3 0 5 7 Bonn 

Z w e i g n i e d e r l a s s u n g D r e s d e n T e l e p h o n e ( 0 3 5 1 ) 4 4 5 9 2 - 0 

Fetschers t raBe 7 2 Te le fax ( 0 3 5 1 ) 4 4 5 9 2 - 1 5 

D - 0 1 3 0 7 Dresden 

Z w e i g n i e d e r l a s s u n g H a m b u r g T e l e p h o n e ( 0 4 0 ) O J 2 9 0 0 - 0 

S l e i l s h o o p e r A l l e e 4 7 • D - 2 2 3 0 9 H a m b u r g Te le fax ( 0 4 0 ) 6 3 0 7 8 7 0 

Pos t fach 6 0 2 2 4 0 D - 2 2 2 3 2 H a m b u r g 

Z w e i g n i e d e r l a s s u n g Kar l s ruhe T e l e p h o n e ( 0 7 2 1 ) 9 7 8 2 1 - 0 

A m S a n d f e l d 9 Te le fax ( 0 7 2 1 ) 9 7 8 2 1 - 41 

D - 7 6 1 4 9 Ka r ls ruhe 

Z w e i g n i e d e r l a s s u n g K o l n T e l e p h o n e ( 0 2 2 0 3 ) 8 0 7 - 0 

G r a f - Z e p p e l i n - S t r a f i e 18 D - 5 1 1 4 7 Koln Te le fax ( 0 2 2 0 3 ) 8 0 7 5 0 

Post fach 9 0 0 1 4 9 D - 5 1 1 1 1 K6ln 

Z w e i g n i e d e r l a s s u n g M u n c h e n T e l e p h o n e ( 0 8 9 ) 4 1 8 6 9 5 - 0 

M u h l d o r f s t r a f i e 15 D - 8 1 6 7 1 M u n c h e n Te le fax ( 0 8 9 ) 4 0 4 7 6 4 

Pos t fach 8 0 1 4 4 9 D - 8 1 6 1 4 M i inchen 

Z w e i g n i e d e r l a s s u n g N e u - l s e n b u r g T e l e p h o n e ( 0 6 1 0 2 ) 2 0 0 7 - 0 

S i e m e n s s t r a f i e 2 0 T e l e f a x ( 0 6 1 0 2 ) 8 0 0 0 4 0 

D - 6 3 2 6 3 N e u - l s e n b u r g 

Z w e i g n i e d e r l a s s u n g N u r n b e r g T e l e p h o n e ( 0 9 1 1) 8 6 7 4 7 

M u n c h e n e r S t raBe 3 4 2 Te le fax ( 0 9 1 1) 8 6 9 9 3 1 

D - 9 0 4 7 1 Nurnberg 

Z w e i g n i e d e r l a s s u n g T e l e k o m m u n i k a l i o n T e l e p h o n e ( 0 6 1 0 2 ) 2 0 0 7 - 0 

S iemenss t ra f i e 2 0 Te le fax ( 0 6 1 0 2 ) 2 0 0 7 1 2 

D - 6 3 2 6 3 N e u - l s e n b u r g 

R o h d e & S c h w a r z i n t e r n a t i o n a l T e l e p h o n e 

T e l e f a x 

Te lex 

A r g e n t i n a Prec is ion E lec t ron i ca SRI ( 1 ) 3 9 4 4 8 1 5 

E s m e r a l d a 5 8 2 , Piso 4 , O f . 11 ( 1 ) 3 2 7 2 3 3 2 

1 1 0 7 Buenos A i r e s 

A u s t r a l i a R O H D E & S C H W A R Z (AUSTRALIA) Ply. L id . (2) 7 4 8 0 1 5 5 

6 3 P a r r a m a t t a R o a d (2) 7 4 8 1 8 3 6 

S i l v e r w a t e r , N . S . W . 2 1 4 1 2 6 3 7 2 ( r a n d sa) 

A u s t r i a R O H D E & S C H W A R Z - O S T E R R E I C H ( 1 ) 6 0 2 6 1 4 1 

G e s . m. b. H . ( 1 ) 6 0 2 6 1 4 1 - 1 4 

S o n n l e i t h n e r g a s s e 2 0 1 3 3 9 3 3 (rsoe a) 

A - 1 1 0 0 W i e n 

B a n g l a d e s h Business I n t e r n a t i o n a l Ltd. (2) 4 0 8 6 3 3 

1 4 6 / A , N e w B a i l e y R d . , P . O . B . 7 2 7 (2) 8 3 2 9 0 3 

D h a k a - 2 6 5 6 3 2 (b i l b j ) 

B e l g i u m R O H D E & S C H W A R Z B E L G I U M N . V . (2) 7 2 1 5 0 0 2 

E x c e l s i o r l a a n 3 1 Bus 1 (2) 7 2 5 0 9 3 6 

B - 1 9 3 0 Z a v e n t e m 2 5 3 0 6 (rs be l ) 

B raz i l R O H D E & S C H W A R Z ( 1 1 ) 5 4 2 7 3 7 7 

P rec i sao E l e l r o n i c a Ltda. ( 11 ) 5 3 1 5 7 9 3 

Rua G e r a l d o F laus ino G o m e s , 4 2 (1 1 ] 5 4 1 7 0 (rus b) 

1 . A n d o r 

0 4 5 7 5 - 0 6 0 Sao Pau lo-SP 

B rune i Logist ic E n g . & M a i n t . Serv. Ltd. (2) 2 2 1 1 7 6 

Un i t 1 1 2 , 1st F l . , P .O .B . 2 9 8 (2) 2 2 1 1 7 5 

B a n g u n a n G o d o n g K u m b a n g P a s a n g 

M i l e 2 , J a l a n G a d o n g 

B a n d a r Ser i B e g a w a n 

B u l g a r i a R O H D E & S C H W A R Z - O S T E R R E I C H ( 9 2 ) 6 5 5 1 3 3 

REA Sales + Se rv i ce ( 92 ) 6 5 6 8 3 3 

3 9 , Fr id t jo f N a n s e n B lvd . 

B G - 1 0 0 0 So f i a 

C a n a d a R O H D E & S C H W A R Z C A N A D A I N C . ( 6 1 3 ) 5 9 2 8 0 0 0 

5 5 5 M a r c h Rd. ( 6 1 3 ) 5 9 2 8 0 0 9 

K a n a t a , O n t a r i o K 2 K 2 M 5 

C h i n a R O H D E & S C H W A R Z ( 1 ) 8 4 9 8 6 6 8 

Rep resen ta t i ve O f f i c e B e i j i n g (1) 8 4 2 5 5 0 7 

F r i e n d s h i p - H o t e l 2 2 2 6 7 6 ( rsbp cn) 

B u i l d i n g N o . 4 , R o o m 4 0 4 2 9 

3 , Ba i Sh i Q i a o Lu 

B e i j i n g , 1 0 0 0 8 6 

Cos ta Rica E lec t ro I m p e x S.A. 3 1 3 4 2 6 

P .O .B . 6 2 0 - 1 0 0 0 3 1 6 5 3 1 

San Jose 2 6 4 5 (e lepex cr) 

Czech R O H D E & S C H W A R Z - O S T E R R E I C H ( 2 ) 3 4 1 2 7 2 

Repub l i c Z e n i l s . r o . ( 2 ) 3 2 8 8 4 1 

Pod k a s t a n y 3 

C S - 1 6 0 0 0 P r a h a 6 

TEK SERVICE s . r .o . ( 2 ) 2 4 3 1 1 4 1 2 

p r o v o z o v n a , Pod k a s t a n y 3 (2) 3 2 8 8 4 1 

C S - 1 6 0 0 0 P r a h a 6 

D e n m a r k R O H D E & S C H W A R Z D A N M A R K A / S ( 4 3 ) 4 3 6 6 9 9 

E j b y Indus l r i ve j 4 0 (43 ) 4 3 7 7 4 4 

D K - 2 6 0 0 G l o s t r u p 

Ecuado r D i g i l e c (2) 4 3 0 3 7 3 

A v . Shyr is 2 2 8 1 y El T e l e g r a f o (2) 4 4 3 7 8 2 

C a s i l l a 4 0 8 - A , Sue. N o . 3 2 2 7 6 4 ( j j a r a m ed) 

Q u i t o 

http://Zenils.ro
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R o h d e & S c h w a r z internat ional Te lephone 
Te le fax 

Te lex 

F in land O r b i s O y ( 8 0 ] 5 6 6 4 0 6 6 

V a n h a K a a r e l a n l i e 9 ( 80 ) 5 3 1 6 0 4 

S F - 0 1 6 1 0 V a n t a a 1 2 3 1 3 4 (orb is sf) 

F r a n c e R O H D E & S C H W A R Z F R A N C E (1) 4 1 3 6 1 0 0 0 

2 5 - 2 7 , rue J . B r a c o n n i e r (1) 4 1 3 6 1 0 1 0 

F - 9 2 3 6 6 M e u d o n La Foret C e d e x 2 6 5 7 5 9 (ruselec f) 

A g e n c e s r e g i o n a l e s : 

Ter l i a II 4 2 2 4 4 3 3 7 

F-13851 A i x - e n - P r o v e n c e C e d e x 3 4 2 2 4 3 7 7 0 

M i n i p a r e G e r l a n d , Ba t imen t 5 7 8 5 8 5 7 7 9 

8 9 , b d . d u Pare d e I 'A r l i l l e r ie 7 8 6 9 5 0 4 7 

F - 6 9 0 0 7 Lyon 

T e c h n o p o l e M e t z 2 0 0 0 8 7 2 0 3 3 0 4 

1 3 , rue C l a u d e C h a p p e 8 7 2 0 3 3 0 7 

F - 5 7 0 7 0 Metz 

rue d u B i g n o n - Z . I . Sud-Est 9 9 5 1 9 7 0 0 

I m m e u b l e S i g m a 1 9 9 4 1 9 1 3 1 

F - 3 5 1 3 5 C h a n t e p i e 

T e c h n o p a r c 3 - v o i e 5 6 1 3 9 1 0 6 9 

B.P. 5 0 1 6 1 3 9 9 9 1 0 

F - 3 1 6 7 4 L a b e g e C e d e x 

G r e e c e M e r c u r y Ltd. ( 1 ) 7 2 1 0 2 4 1 

6 , L o u k i a n o u Str. ( 1 ) 3 6 4 5 8 8 6 

G R - 1 0 6 7 5 Athens 2 2 1 6 9 5 (spa g r ) 

H o n g k o n g S c h m i d t & C o . (HK) Ltd. (5) 5 0 7 0 2 2 2 

1 8 / F I . , G r e a t E a g l e C e n t r e (5) 8 2 7 5 6 5 6 

2 3 H a r b o u r R d . , P . O . B . 2 9 7 7 6 7 6 2 (schmc hx) 

W a n c h a i , H o n g k o n g 

H u n g a r y R O H D E & S C H W A R Z - O S T E R R E I C H (1) 1 8 5 0 8 3 5 

B u d a p e s t i I r o d a ( 1 ) 1 8 5 0 8 3 5 

Etele u l . 6 8 

H- l 1 1 5 B u d a p e s t XI 

Ind ia R O H D E & S C H W A R Z 

L ia ison O f f i c e I n d i a ( 1 1 ) 6 1 5 2 8 5 / 6 9 2 2 3 8 

A - 3 8 2 D e f e n c e C o l o n y (11) 4 6 2 6 3 2 4 

N e w Delhi 1 1 0 0 2 4 3 1 6 2 2 6 8 ( rsbd in) 

I ndones ia P. T. D i o n G r a h a E lek t r ika ( 2 1 ) 8 3 0 6 5 6 0 

M u s t i k a Ratu C e n t e r , 3 r d F loor (21) 8 3 0 7 4 0 3 / 0 4 

J l . G a t o l S u b r o t o K a v . 7 4 - 7 5 4 8 6 6 1 ( d g e j k l ia) 

J a k a r t a S e l a t a n 

I ran R O H D E & S C H W A R Z I R A N (21 ) 6 2 5 4 7 8 o r 8 8 6 0 2 8 2 

L ia ison O f f i c e T e h r a n (21 ) 8 8 6 0 2 8 3 

Dr. B e h e s c h l y A v e n u e 2 1 2 7 4 2 (rusi ir) 

Tehran 1 5 3 1 7 

I re land see U n i t e d K i n g d o m 

Italy R O H D E & S C H W A R Z ITALIA s . p . a . ( 6 ) 4 1 1 0 0 1 1 

V i a T i b u r t i n a 1 1 8 2 ( 6 ) 4 1 1 0 4 1 4 

1-00156 R o m a 6 2 1 5 4 5 ( r o j r om i) 

V i a R o m a 1 0 8 (2) 9 5 3 0 2 8 2 8 

1-20060 C a s s i n a d e ' Pecchi (Ml) (2) 9 5 3 0 2 7 7 2 

3 5 3 4 6 2 (rt tel i| 

R o h d e & S c h w a r z i n t e r n a t i o n a l T e l e p h o n e 

T e l e f a x 

Te lex 

J a p a n A d v a n t e s t C o r p . (3) 3 3 4 2 7 5 0 0 

S h i n j u k u - N S B u i l d i n g (3) 3 3 4 2 0 9 0 5 

4 - 1 , N i s h i S h i n j u k u 2 3 2 4 9 1 4 ( a d v a n j) 

2 - c h o m e , Sh in juku-ku 

T o k y o 1 6 3 

K e n y a G E S Engsa les (K) Ltd. ( 2 ) 4 4 1 2 0 9 / 4 4 8 8 1 4 

P . O . B . 4 6 8 5 8 ( 2 ) 4 4 8 8 1 5 

N a i r o b i 

L u x e m b o u r g see B e l g i u m 

M a l a y s i a D a g a n g Tekn ik S d n . B h d . (3) 7 0 3 5 5 0 3 

N o . 9 , J a l a n SS 4 D / 2 (3) 7 0 3 3 4 3 9 

T a m a n P e o p l e ' s Park -

4 7 3 0 1 Pe ta l i ng J a y a 

M a l t a T e c h n o l i n e Ltd. ( 3 5 6 ) 3 7 4 3 0 0 / 3 7 4 3 2 9 

B ' K a r a R o a d ( 3 5 6 ) 3 7 4 3 5 3 

S a n G w a n n 1 0 3 1 ( reho m w ) 

M e x i c o E l e c l r o i n g e n i e r i a d e Prec is ion S.A. (5) 5 5 9 7 6 7 7 

U x m a l 5 2 0 , C o l o n i c V e r l i z N a r v a r t e (5) 5 7 5 3 3 8 1 

0 3 1 0 0 M e x i c o DF 1 7 6 4 4 3 3 (epsa me) 

N e p a l A b i s h e k T r a d e Links (P) Ltd. ( 1 ) 4 1 1 2 4 6 

P . O . B . 1 5 4 4 (1) 4 1 4 6 5 8 

K a t h m a n d u 2 6 1 9 ( w i n d np) 

N e t h e r l a n d s R O H D E & S C H W A R Z N E D E R L A N D B.V. ( 3 4 0 2 ) 4 0 9 0 0 

P e r k i n s b a a n 1 ( N L - 3 4 3 9 N D N i e u w e g e i n ) ( 3 4 0 2 ) 4 8 1 2 2 

Postbus 1 3 1 5 7 0 3 3 9 ( rsned nl) 

N L - 3 4 3 0 BH N i e u w e g e i n 

N e w A c t e k Pvt. Ltd. ( 6 8 7 ) 2 7 5 9 1 0 

C a l e d o n i a 5 , Rue d e la Bousso le ( 6 8 7 ) 2 8 1 0 3 3 

N o u m e a -

N e w C o m m u n i c a t i o n Inst ruments Ltd. ( 4 ) 2 3 7 9 1 9 9 

Z e a l a n d 4 7 K e n e p u r u D r i v e ( 4 ) 2 3 7 9 1 9 5 

P . O . B . 5 1 1 4 0 

W e l l i n g t o n 

N o r w a y R O H D E & S C H W A R Z N O R G E ( 2 2 ) 2 9 8 6 5 0 

O l a v Helsets v e i 1 ( 22 ) 2 9 8 6 7 0 

( N - 0 6 9 4 O s l o ) 

P .O . B. 9 3 A B E L S 0 

N - 1 1 0 5 O s l o 

P a k i s t a n Telec E lec t ron ics & M a c h i n e r y (Pvt.) Ltd. ( 2 1 ) 5 6 8 3 9 8 8 

4 1 5 , M a h b o o b C h a m b e r s ( 2 1 ) 5 6 8 0 9 0 8 

A b d u l l a h H a r o o n Rd. 2 0 6 9 0 (e lco pk) 

P . O . B . 7 4 3 0 

S a d d a r K a r a c h i 0 3 0 1 

P h i l i p p i n e s M a r c o m Indus t r ia l E q u i p m e n t , Inc. ( 2 ) 8 1 7 0 5 0 7 

M C C P . O . B . 1 1 1 0 (2) 8 1 0 5 8 0 7 

Eu rov i l l a I C o n d o m i n i u m 4 5 9 3 0 ( m a r c o pm) 

1 4 2 Legasp i St. C o r n e r H e r r e r a 

Legasp i V i l l a g e 

M a k a t i , M e t r o M a n i l a 

P o l a n d R O H D E & S C H W A R Z - O S T E R R E I C H ( 2 ) 6 3 5 0 6 8 7 

O d d z i a l w W a r s z a w i e (2) 6 3 5 3 5 4 4 

u l . S t a w k i 2 

P L - 0 0 1 9 3 W a r s z a w a 

R S M S e r v i c e ( 7 1 ) 6 7 3 8 9 3 

u l . T a r n o g a j s k a ( 7 1 ) 6 7 3 8 9 3 

P L - 5 0 - 9 5 0 W r o c l a w 7 1 2 3 5 7 (in pi) 
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R o h d e & S c h w a r z i n t e r n a t i o n a l T e l e p h o n e 

T e l e f a x 

Te lex 

P o r t u g a l M a l l o s T a v a r e s - E l e c l r o n i c a , Lda . (11) 3 0 1 6 2 6 1 

A p a r l a d o 3 0 2 9 ( 1 1 ) 3 0 1 6 2 6 0 

P - 1 3 0 1 L isboa C o d e x 1 2 2 2 0 (me la l i p) 

R o m a n i a R O H D E & S C H W A R Z - O S T E R R E I C H ( 1 ) 6 3 1 6 8 7 8 

Rep resen ta t i on O f f i c e Buchares t (1) 3 1 2 2 0 1 3 

Str. U r a n u s 9 8 

Sc, El 5 , A p . 3 6 

R O - 7 6 1 0 2 Bucu res t i , Sector 5 

V E G A E L E C T R O N I C SRL 

Str. A l e x a n d r u eel Bun N r . 14 

Bl . T 2 2 . A p . 1 

R - 7 2 2 3 8 Bucures t i 

Russ ia R O H D E & S C H W A R Z ( 0 2 ) 2 2 2 1 0 4 7 

Represen ta t i ve O f f i c e (02 ) 2 2 2 1 0 4 7 

u l . D u b i n i s k a j a 9 8 

R - 1 1 3 0 9 3 M o s c o w 

S i n g a p o r e Infotel T e c h n o l o g i e s Ltd. 2 8 7 6 8 2 2 

1 9 Ta i S e n g D r i ve 2 8 7 6 5 7 7 

K i n e r g y B u i l d i n g # 0 6 - 0 0 3 8 3 6 0 ( inftel rs) 

S i n g a p o r e 1 9 5 3 

S l o v a k see C z e c h Repub l i c 

Repub l i c 

S l o v e n i a R O H D E & S C H W A R Z OSTERREICH ( 0 6 1 ) 2 7 2 5 7 7 

R e p r a s e n t a n z L j u b l j a n a ( 0 6 1 ) 2 6 2 8 8 2 

L a n g u s o v a u l . 8 

S I C ) - 6 1 0 0 0 L j u b l j a n a 

Sou th A f r i c a S. A . E l e c t r o - M e d i c a l (Pty) Ltd. ( 1 2 ) 8 0 4 1 6 2 0 

1 15 S iers teen R o a d (12 ) 8 0 4 2 0 0 9 

S i l v e r t o n d a l e 3 2 0 7 5 6 (saem sa) 

P .O .B . 1 7 8 4 

P re to r i a 0 0 0 1 

S p a i n Rema Leo H a a g S .A . ( 1 ) 3 8 3 9 0 1 7 

A v e n i d a d e B u r g o s , 12 (1) 7 6 6 2 7 7 3 

E - 2 8 0 3 6 M a d r i d 4 2 8 3 8 ( rema e) 

Sri L a n k a Lanka A v i o n i c s ( 1 ) 5 3 0 6 2 4 

6 5 8 / 1 / 1 , N e g o m b o R o a d ( 1 ) 5 3 8 3 1 1 

M a t l u m a g a l a 2 1 4 9 4 ( g l o b a l ce) 

R a g a m a 

S w e d e n R O H D E & S C H W A R Z SVERIGE A B ( 8 ) 6 8 3 6 7 0 0 

F l y g f a l l s g a l a n 15 (8) 9 4 1 9 7 8 

S - 1 2 8 3 0 S k a r p n a c k 

S w i t z e r l a n d Roschi T e l e c o m m u n i c a t i o n A G ( 3 1 ) 9 2 2 1 5 2 2 

Pap ie rm i i h l es t rasse 1 4 5 , Post fach (31 ) 9 2 1 8 1 0 1 

C H - 3 0 6 3 I t t i gen 9 1 1 7 5 9 ( r a g b e ch) 

T a i w a n Func t ion En te rp r i se C o . Ltd. ( 2 ) 7 0 1 6 8 6 9 

P .O .B . 3 6 - 4 3 0 ( 2 ) 7 0 1 7 0 6 8 

5F , N o . 9 7 , T u n - H w a South R o a d , Sec. 2 2 5 1 7 2 ( func t ion Iw) 

Ta ipe i 

T h a i l a n d W i n t r a d e E n g i n e e r i n g C o . Ltd. (2) 5 1 2 4 0 4 9 / 5 1 3 5 4 0 1 

1 6 7 / 6 So i C h a l e r m s u k ( 2 ) 5 1 3 5 4 0 1 

P a h o l y o t h i n 2 8 , J a l u j a k 0 1 7 3 (centel th) 

B a n g k o k 1 0 9 0 0 

R o h d e & S c h w a r z i n t e r n a t i o n a l T e l e p h o n e 

T e l e f a x 

Te lex 

T u r k e y R O H D E & S C H W A R Z ( 1 ) 3 8 5 1 9 1 7 

W a n d e l & G o l t e r m a n n L ia ison O f f i c e (1) 3 8 5 1 9 1 8 

Is tanbu l I r t iba t Burosu -

B a g d a d C a d . 1 9 1 / 3 , A r d a . A p t . 

T R - 8 1 0 3 0 S e l a m i c e s m e - l s t a n b u l 

R O H D E & S C H W A R Z L ia ison O f f i c e ( 3 1 2 ) 4 4 0 5 1 8 3 

K u m k a p i S o k a k 3 5 / 1 ( 3 1 2 ) 4 4 0 6 5 3 3 

0 6 6 1 0 G a z i o s m a n p a s a - A n k a r a 

U k r a i n e R O H D E & S C H W A R Z ( 4 4 ) 2 6 8 6 0 5 5 

Represen ta t i ve O f f i c e ( 4 4 ) 2 6 8 6 0 5 5 

4 , Patr is L o u m o u m b a Str. 

U K R - 2 5 2 0 4 2 K i e v 

U n i t e d R O H D E & S C H W A R Z UK Ltd. ( 2 5 2 ) 8 1 1 3 7 7 

K i n g d o m A n c e l l s Business Park ( 2 5 2 ) 8 1 1 4 4 7 

GB-F leet , H a m p s h i r e G U 13 8 U Z 8 5 9 8 8 0 ( rsukco g) 

U.S.A. R O H D E & S C H W A R Z I N C . ( 3 0 1 ) 4 5 9 - 8 8 0 0 

4 4 2 5 N i c o l e D r i v e ( 3 0 1 ) 4 5 9 - 2 8 1 0 

L a n h a m M D 2 0 7 0 6 5 1 0 - 2 2 3 0 4 1 4 (rsa) 

V i e t n a m S c h m i d t V i e t n a m & C o . Ltd. (4) 3 4 6 1 8 6 

P . O . B . 8 9 , I n t e r n a t i o n a l Post O f f i c e (4) 3 4 6 1 8 6 

H a n o i 

For o t h e r a r e a s 

not l is ted c o n t a c t : 

R O H D E & S C H W A R Z G m b H & C o . K G 

I n t e r n a t i o n a l M a r k e t i n g D i v i s i o n 5 Z 

M u h l d o r f s t r a B e 15 - D - 8 1 6 7 1 M u n c h e n 

Post fach 8 0 1 4 6 9 - D - 8 1 6 1 4 M u n c h e n 

Te le fax Int. + ( 4 9 8 9 ) 4 1 2 9 3 1 15 

Te lex 5 2 3 7 0 3 2 0 (rs d) 
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Type Designation Order No. Data Sheet News Page 

A C 3 0 8 M i c r o w a v e Antenna System Technical Informat ion 141 4 0 

A M 5 2 4 Act ive Antenna System 4 0 1 5 . 7 0 0 1 . 0 2 PD 7 5 6 . 9 9 7 4 . 2 1 1 3 6 4 3 

C M D 5 2 M o b i l e Station Tester (GSM) 1 0 5 0 . 9 0 0 8 . 5 2 PD 7 5 7 . 0 3 0 6 . 2 1 142 ,1 4 4 8 

C M D 5 4 Base Station Tester (GSM) 1 0 5 0 . 9 0 0 8 . 5 4 Technical Information 145 12 

C M D 5 5 M o b i l e Station Tester ( G S M / P C N ) 1 0 5 0 . 9 0 0 8 . 5 5 PD 7 5 7 . 0 3 0 6 . 2 3 145 8 

C M D 5 7 Base Station Tester ( G S M / P C N ) 1 0 5 0 . 9 0 0 8 . 5 7 Technical Information 145 12 

C M S 5 4 Radiocommunicat ion Service Mon i to r 0 8 4 0 . 0 0 0 9 . 5 4 PD 7 5 7 . 1 0 3 1 . 2 1 2 6 

C M T 9 0 DECT Radiocommunicat ion Tester 0 8 0 2 . 2 0 2 0 . 9 0 Technical Information 143 2 9 

CRTP02 M o b i l e Station Radiocommunicat ion Test Set 

( G S M / P C N ) 

1 0 5 2 . 6 5 0 6 . 0 2 PD 7 5 7 . 0 0 5 8 . 2 1 1 4 0 , 1 4 4 15 

CRTP04 Base Station Radiocommunicat ion Test Set 

( G S M / P C N ) 

1 0 5 2 . 6 5 0 6 . 0 4 Technical Information 143 19 

CRTP 2 4 M o b i l e / B a s e Station Radiocommunicat ion 

Test Set 

1 0 5 2 . 6 5 0 6 . 2 4 Technical Informat ion - 21 

CRTS/P-K... Sof tware for type-approva l testing - Technical Informat ion - 2 4 

CRTS-K28/48 Sof tware for testing G S M Services - Technical Information 1 4 4 2 2 

DAB-K1 Sof tware for C O F D M wi th 

Arb i t ra ry W a v e f o r m Genera tor 

1 0 3 9 . 4 6 4 9 . 0 2 Technical Information 

-
9 0 

FMA-B 8 AF A n a l y z e r / D S P Unit 0 8 5 5 . 9 0 0 7 . 5 x PD 7 5 7 . 0 6 3 5 . 2 1 141 9 6 

FMA-B9 RF/IF Selection for FMAB 0 8 5 6 . 6 5 0 1 . 5 2 PD 7 5 7 . 0 9 1 2 . 2 1 1 4 4 9 4 

FMA-B9 .57 RF/IF Selection for FMAV 0 8 5 6 . 6 5 0 1 . 5 7 PD 7 5 7 . 1 0 7 7 . 2 1 1 4 6 9 9 

FMAS Selective Modu la t i on Ana lyzer 0 8 5 6 . 6 0 0 1 . 5 2 PD 7 5 7 . 0 9 1 2 . 2 1 1 4 4 9 4 

FS-Z 16 Harmon ic M i x e r Set 1 0 4 6 . 2 0 9 0 . 0 2 Technical Informat ion - 6 9 

FS-Z 17 Accessories for FS-Z1 8 to FS-Z21 1 0 4 6 . 2 6 6 0 . 0 2 Technical Information - 6 9 

FS-Z 18 Harmonic M i x e r 2 6 . 5 to 4 0 G H z 1 0 4 6 . 2 7 2 5 . 0 2 Technical Informat ion - 6 9 

FS-Z 19 Harmonic M i x e r 4 0 to 6 0 G H z 1 0 4 6 . 2 7 6 0 . 0 2 Technical Informat ion - 6 9 

FS-Z20 Harmon ic M i x e r 5 0 to 7 5 G H z 1 0 4 6 . 2 8 2 5 . 0 2 Technical Information - 6 9 

FS-Z21 Harmon ic M i x e r 7 5 to 1 1 0 G H z 1 0 4 6 . 2 8 6 0 . 0 2 Technical Informat ion - 6 9 

FSA-B7 Fast A / D Converter 1 0 4 6 . 3 7 5 0 . 5 2 PD 7 5 7 . 0 3 9 3 . 2 1 - 7 0 

FSA-B8 B roadband F M Demodula tor 1 0 4 6 . 4 0 0 5 . 5 2 PD 7 5 7 . 0 9 0 6 . 2 1 - 71 

FSMS26 Spectrum & Ne twork Ana l yze r 1 0 3 3 . 3 5 4 0 . 2 6 PD 7 5 7 . 0 8 5 8 . 2 1 - 6 6 

G S 5 2 5 Contro l Unit 4 0 3 5 . 5 0 0 4 . 0 2 Technical Information - 4 9 
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G X 5 2 5 Junction Unit 4 0 1 5 . 9 2 5 6 . 0 2 Technical Informat ion 4 8 

G X 5 2 6 Junction Unit 4 0 1 5 . 9 5 0 4 . 0 2 Technical Information - 4 8 

G X 5 2 7 Junction Unit 4 0 1 5 . 9 7 5 6 . 0 2 Technical Informat ion - 4 8 

H C A Abso rb ing C l a m p S l ideway 1 0 0 8 . 8 4 2 0 . 0 2 PD 7 5 6 . 9 9 6 8 . 2 1 - 5 2 

H E 2 0 2 Act ive Receiving Dipo le 0 6 3 0 . 0 3 lO.Ox Antenna Ca ta log 1 3 9 5 0 

H E 3 0 2 Act ive Receiving Dipo le 0 6 4 4 . 1 1 14.Ox Antena Cata log 1 3 9 5 0 

H E 5 2 5 Act ive Rod Antenna 4 0 1 5 . 7 1 0 1 . 0 2 PD 7 5 6 . 9 9 7 4 . 2 1 1 3 6 4 4 

H E 5 2 6 Act ive Dipole Antenna 4 0 1 5 . 7 5 0 1 . 0 2 PD 7 5 6 . 9 9 7 4 . 2 1 1 3 6 4 5 

H E 5 2 7 Act ive Dipo le Antenna 4 0 1 5 . 8 0 0 8 . 0 2 PD 7 5 6 . 9 9 7 4 . 2 1 1 3 6 4 5 

H M 5 2 5 Act ive H-Field Measurement Antenna 4 0 3 1 . 0 5 0 8 . 0 2 Technical Information - 4 6 

HZ-10 Shie lded a n d Ca l ib ra ted Magne t i c Field 

Pickup Co i l 

0 8 1 6 . 2 5 1 1 . 0 2 PD 7 5 7 . 0 4 5 8 . 2 1 141 4 2 

K K 5 2 4 Cab ine t a n d Power Supply Unit for G X 5 2 . . 4 0 1 5 . 9 0 0 4 . 0 2 Technical Informat ion - 4 8 

M D S - 2 2 Abso rb ing C l a m p 1 0 5 2 . 3 5 0 7 . 0 2 PD 7 5 6 . 5 0 8 5 . 2 4 - 51 

NAP-Z 10 Peak Power Sensor 0 8 5 8 . 0 0 0 0 . 0 x PD 7 5 6 . 5 5 3 3 . 2 3 145 1 0 6 

NAP-Z 11 Peak Power Sensor 0 8 5 2 . 6 7 0 7 . 0 x PD 7 5 6 . 5 5 3 3 . 2 3 145 1 0 6 

N A S - Z 7 Insertion Unit 0 8 2 8 . 6 7 4 6 . 0 2 Technical Informat ion 145 105 

N G S M Power Supply 0 1 9 2 . 0 8 1 0 . 3 1 PD 7 5 7 . 1 1 4 8 . 2 1 - 1 3 4 

NRV-Z31 Peak Power Sensor 0 8 5 7 . 9 6 0 4 . 0 x PD 7 5 7 . 0 8 4 1 . 2 1 142 to 1 4 6 102 

NRV-Z53 Thermocouple Power Sensor 0 8 5 8 . 0 5 0 0 . 0 2 PD 7 5 7 . 0 6 1 2 . 2 1 142 to 1 4 6 1 0 4 

NRV-Z54 Thermocouple Power Sensor 0 8 5 8 . 0 8 0 0 . 0 2 PD 7 5 7 . 0 6 1 2 . 2 1 142 to 146 1 0 4 

P M C 4 Industrial Mon i to r 1 0 3 4 . 8 0 0 0 . 0 2 Technical Information - 1 1 9 

PSM-K1 Visual BASIC (Windows) 1 0 6 4 . 5 0 0 0 . 0 2 PD 7 5 7 . 1 0 4 8 . 2 1 - 1 1 5 

PSM-K2 Lab W i n d o w s 1 0 6 4 . 5 1 0 0 . 0 2 PD 7 5 7 . 1 0 4 8 . 2 1 - 115 

PSM2 Industrial Control ler 1 0 4 6 . 1 0 0 4 . 0 2 PD 7 5 7 . 1 0 4 8 . 2 1 - 1 1 6 

PSM5 Industrial Control ler 1 0 4 6 . 1 0 0 4 . 0 5 PD 7 5 7 . 1 0 4 8 . 2 1 - 1 1 6 

PSM7 Industrial Control ler 1 0 4 6 . 1 0 0 4 . 0 7 PD 7 5 7 . 1 0 4 8 . 2 1 - 1 1 6 

PSMD Process Contro l ler for C M T 9 0 1 0 4 6 . 1 0 0 4 . 2 5 Technical Information - 31 

RSH RF Step Attenuator 1 3 9 dB, 5 .2 G H z 1 0 6 0 . 6 5 1 8 . 0 2 PD 7 5 6 . 4 8 8 9 . 2 3 - 1 3 6 

RSM RF Step At tenuator 1 1 0 dB, 2 6 . 5 G H z 1 0 6 0 . 3 9 9 0 . 0 2 PD 7 5 7 . 0 8 2 9 . 2 1 

PD 7 5 6 . 4 8 8 9 . 2 3 

143 1 3 6 

RSN RF Step Attenuator 11 dB, ]?<*•• ' . 1 0 6 6 . 6 0 1 0 . 0 2 PD 7 5 6 . 4 8 8 9 . 2 3 - 1 3 6 
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SAF-Z1 Dig i ta l V ideo Interface for SAF 2 0 0 7 . 1 0 6 3 . 0 2 Technical Informat ion 1 4 6 5 7 

SFF-Z1 Digi tal V ideo Interface for SFF 2 0 0 7 . 1 0 6 3 . 0 3 Technical Informat ion 146 5 7 

SBKP PAL Substitution Signal IF Modu la to r 4 0 2 7 . 9 5 0 4 . 0 2 PD 7 5 7 . 0 5 4 1 . 2 1 1 3 7 5 6 

SME-B1 2 M e m o r y Extension for D M Coder 1 0 3 9 . 4 0 9 0 . 0 2 Technical Informat ion - 8 8 

SMP02 M i c r o w a v e Signal Generator 2 0 G H z 1 0 3 5 . 5 0 0 5 . 0 2 PD 7 5 7 . 0 9 3 5 . 2 1 1 4 4 , 1 4 5 8 4 

SMP22 M i c r o w a v e Signal Genera tor 2 0 G H z 1 0 3 5 . 5 0 0 5 . 2 2 PD 7 5 7 . 0 9 3 5 . 2 1 1 4 4 , 1 4 5 8 4 

SMP03 M i c r o w a v e Signal Genera to r 2 7 G H z 1 0 3 5 . 5 0 0 5 . 0 3 Technical Informat ion 1 4 4 , 1 4 5 8 4 

S M P 0 4 M i c r o w a v e Signal Generator 4 0 G H z 1 0 3 5 . 5 0 0 5 . 0 4 Technical Informat ion 1 4 4 , 1 4 5 8 4 

S M T 0 2 Signal Genera to r 1 5 0 0 M H z 1 0 3 9 . 2 0 0 0 . 0 2 PD 7 5 7 . 0 3 5 8 . 2 1 1 4 2 , 1 4 5 8 0 

SMT03 Signal Genera to r 3 0 0 0 M H z 1 0 3 9 . 2 0 0 0 . 0 3 PD 7 5 7 . 0 3 5 8 . 2 1 1 4 2 , 1 4 5 8 0 

S M Y O l Signal Genera to r 1 0 4 0 M H z 1 0 6 2 . 5 5 0 2 . 1 1 PD 7 5 7 . 1 1 1 9 . 2 1 1 4 4 , 1 4 5 7 8 

S M Y 0 2 Signal Genera to r 2 0 8 0 M H z 1 0 6 2 . 5 5 0 2 . 1 2 PD 7 5 7 . 1 1 1 9 . 2 1 1 4 4 , 1 4 5 7 8 

T S 8 5 1 0 G S M / P C N Base Station Test System - Technical Informat ion 143 122 

T S 8 9 2 0 PCN Simulator 1 0 5 6 . 3 5 5 3 . 0 2 Technical Information 143 1 2 4 

T S 8 9 3 0 DECT Type-Approval Test System 0 8 2 8 . 7 4 6 5 . 0 2 Technical Informat ion - 1 2 6 

TS9951 G S M Coverage Measurement System 1 0 5 6 . 3 5 6 0 . 0 2 Technical Informat ion - 128 

TSAP Power Test Station - PD 7 5 7 . 0 5 9 3 . 2 1 145 1 1 2 

TSSwind. Test System Sof tware for TSA 

0 2 3 0 . 5 1 1 9 . 0 0 

1 0 6 2 . 4 9 9 3 . 0 2 

1 0 6 2 . 5 0 9 0 . 0 2 

1 0 6 2 . 5 1 9 0 . 0 2 

1 0 6 2 . 5 2 9 0 . 0 2 

0 8 5 7 . 0 1 0 7 . 5 0 

PD 7 5 7 . 0 9 5 8 . 2 1 

PD 7 5 6 . 3 9 2 4 . 2 1 

PD 7 5 7 . 0 1 12 .21 

PD 7 5 6 . 9 7 4 5 . 2 1 

PD 7 5 6 . 9 7 4 5 . 2 1 

PD 7 5 6 . 9 7 4 5 . 2 1 

PD 7 5 6 . 9 7 1 6 . 2 2 

143 

143 

143 

143 

1 0 9 

6 3 

5 8 

6 0 

6 0 

6 0 

7 2 

UPF-Z Distort ion N e t w o r k for V ideo Analyzers 0 2 3 0 . 5 1 1 9 . 0 0 

1 0 6 2 . 4 9 9 3 . 0 2 

1 0 6 2 . 5 0 9 0 . 0 2 

1 0 6 2 . 5 1 9 0 . 0 2 

1 0 6 2 . 5 2 9 0 . 0 2 

0 8 5 7 . 0 1 0 7 . 5 0 

PD 7 5 7 . 0 9 5 8 . 2 1 

PD 7 5 6 . 3 9 2 4 . 2 1 

PD 7 5 7 . 0 1 12 .21 

PD 7 5 6 . 9 7 4 5 . 2 1 

PD 7 5 6 . 9 7 4 5 . 2 1 

PD 7 5 6 . 9 7 4 5 . 2 1 

PD 7 5 6 . 9 7 1 6 . 2 2 

143 

143 

143 

143 

1 0 9 

6 3 

5 8 

6 0 

6 0 

6 0 

7 2 

VTA62 V i d e o / A u d i o TV Scope 

0 2 3 0 . 5 1 1 9 . 0 0 

1 0 6 2 . 4 9 9 3 . 0 2 

1 0 6 2 . 5 0 9 0 . 0 2 

1 0 6 2 . 5 1 9 0 . 0 2 

1 0 6 2 . 5 2 9 0 . 0 2 

0 8 5 7 . 0 1 0 7 . 5 0 

PD 7 5 7 . 0 9 5 8 . 2 1 

PD 7 5 6 . 3 9 2 4 . 2 1 

PD 7 5 7 . 0 1 12 .21 

PD 7 5 6 . 9 7 4 5 . 2 1 

PD 7 5 6 . 9 7 4 5 . 2 1 

PD 7 5 6 . 9 7 4 5 . 2 1 

PD 7 5 6 . 9 7 1 6 . 2 2 

143 

143 

143 

143 

1 0 9 

6 3 

5 8 

6 0 

6 0 

6 0 

7 2 

VTA71 V ideo Ana lyze r 

0 2 3 0 . 5 1 1 9 . 0 0 

1 0 6 2 . 4 9 9 3 . 0 2 

1 0 6 2 . 5 0 9 0 . 0 2 

1 0 6 2 . 5 1 9 0 . 0 2 

1 0 6 2 . 5 2 9 0 . 0 2 

0 8 5 7 . 0 1 0 7 . 5 0 

PD 7 5 7 . 0 9 5 8 . 2 1 

PD 7 5 6 . 3 9 2 4 . 2 1 

PD 7 5 7 . 0 1 12 .21 

PD 7 5 6 . 9 7 4 5 . 2 1 

PD 7 5 6 . 9 7 4 5 . 2 1 

PD 7 5 6 . 9 7 4 5 . 2 1 

PD 7 5 6 . 9 7 1 6 . 2 2 

143 

143 

143 

143 

1 0 9 

6 3 

5 8 

6 0 

6 0 

6 0 

7 2 

VTA72 V ideo Ana lyze r 

0 2 3 0 . 5 1 1 9 . 0 0 

1 0 6 2 . 4 9 9 3 . 0 2 

1 0 6 2 . 5 0 9 0 . 0 2 

1 0 6 2 . 5 1 9 0 . 0 2 

1 0 6 2 . 5 2 9 0 . 0 2 

0 8 5 7 . 0 1 0 7 . 5 0 

PD 7 5 7 . 0 9 5 8 . 2 1 

PD 7 5 6 . 3 9 2 4 . 2 1 

PD 7 5 7 . 0 1 12 .21 

PD 7 5 6 . 9 7 4 5 . 2 1 

PD 7 5 6 . 9 7 4 5 . 2 1 

PD 7 5 6 . 9 7 4 5 . 2 1 

PD 7 5 6 . 9 7 1 6 . 2 2 

143 

143 

143 

143 

1 0 9 

6 3 

5 8 

6 0 

6 0 

6 0 

7 2 

VTA73 V ideo Ana l yze r 

0 2 3 0 . 5 1 1 9 . 0 0 

1 0 6 2 . 4 9 9 3 . 0 2 

1 0 6 2 . 5 0 9 0 . 0 2 

1 0 6 2 . 5 1 9 0 . 0 2 

1 0 6 2 . 5 2 9 0 . 0 2 

0 8 5 7 . 0 1 0 7 . 5 0 

PD 7 5 7 . 0 9 5 8 . 2 1 

PD 7 5 6 . 3 9 2 4 . 2 1 

PD 7 5 7 . 0 1 12 .21 

PD 7 5 6 . 9 7 4 5 . 2 1 

PD 7 5 6 . 9 7 4 5 . 2 1 

PD 7 5 6 . 9 7 4 5 . 2 1 

PD 7 5 6 . 9 7 1 6 . 2 2 

143 

143 

143 

143 

1 0 9 

6 3 

5 8 

6 0 

6 0 

6 0 

7 2 Z W O B Ne two rk Ana lyze r 

0 2 3 0 . 5 1 1 9 . 0 0 

1 0 6 2 . 4 9 9 3 . 0 2 

1 0 6 2 . 5 0 9 0 . 0 2 

1 0 6 2 . 5 1 9 0 . 0 2 

1 0 6 2 . 5 2 9 0 . 0 2 

0 8 5 7 . 0 1 0 7 . 5 0 

PD 7 5 7 . 0 9 5 8 . 2 1 

PD 7 5 6 . 3 9 2 4 . 2 1 

PD 7 5 7 . 0 1 12 .21 

PD 7 5 6 . 9 7 4 5 . 2 1 

PD 7 5 6 . 9 7 4 5 . 2 1 

PD 7 5 6 . 9 7 4 5 . 2 1 

PD 7 5 6 . 9 7 1 6 . 2 2 

143 

143 

143 

143 

1 0 9 

6 3 

5 8 

6 0 

6 0 

6 0 

7 2 



Talk to us 

A partner you can depend on 

Lasting customer satisfaction is central 

to our act ivi t ies. You need new, cost-

effective solutions. That is w h y product 

deve lopment never stops at Rohde& 

Schwarz - a n d w h y w e have h ighly 

au tomated product ion facil i t ies to 

guaran tee consistent qual i ty at the 

highest level. 

O u r cont inued high investment in rese­

arch and deve lopment is for the bene­

fit of the customer. O u r a im is to f ind 

effective new solutions as w e w o r k to­

gether w o r l d w i d e wi th lead ing com­

panies a n d o rgan iza t ions on future-

or iented projects. 

Get in touch 

The sooner, the better. Put our compe­

tence, creat iv i ty and expert ise to the 

test. Together, w e wi l l f ind the solutions 

you are look ing for. 

ROHDE&SCHWARZ 



ROHDE&SCHWARZ 
ROHDE & SCHWARZ GmbH & Co. KG • MuhldorfstraBe 15 • D-81671 Munchen 

Telephone +4989 41 29-0 • Telefax +4989 41 29-2164 
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