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095.1000 BI.0-0796

Certitied Quality System

SO 900]

Sehr geehrter Kunde,

Sie haben sich fir den Kauf eines
Rohde & Schwarz-Produktes ent-
schieden. Hiermit erhalten Sie ein
nach modernsten Fertigungsme-
thoden hergestelltes Produkt. Es
wurde nach den Regeln unseres
Qualitgtsmanagementsystems
entwickelt, gefertigt und geprift.
Das Rohde & Schwarz-Qualitats-
managementsystem ist nach 1SO
9001 zertifiziert.

Dear Customer,

You have decided to buy «
Rohde & Schwarz product. You
are thus assured of receiving a
product that is manufactured
using the most modern methods
available. This product was de-
veloped, manufactured ond
tested in compliance with our
quality management system stan-
dards.

The Rohde & Schwarz quality
management system is cerfified

according to 1SO 9001.

Cher client,

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

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

ISO 9001.




Adressen/Addresses

FIRMENSITZ/HEADQUARTERS

Rohde & Schwarz GmbH & Co. KG
MiihldorfstraRe 15 - D-81671 Miinchen
Postfach 80 14 69 - D-81614 Miinchen

WERKE/PLANTS

Rohde & Schwarz Messgerétebau GmbH
RiedbachstraBe 58 - D-87700 Memmingen
Postfach 1652 - D-87686 Memmingen

Rohde & Schwarz GmbH & Co. KG

Werk Teisnach

Kaikenrieder StraRe 27 - D-94244 Teisnach
Postfach 1149 - D-34240 Teisnach

Rohde & Schwarz GmbH & Co. KG
Dienstleistungszentrum Kéln
Graf-Zeppelin-Strafe 18 - D-51147 Kéin
Postfach 98 02 60 - D-51130 Kéln

TOCHTERUNTERNEHMEN/SUBSIDIARIES

Rohde & Schwarz Vertriebs-GmbH
MiihldorfstraRe 15 - D-81671 Miinchen
Postfach 80 14 69 - D-81614 Miinchen

Rohde & Schwarz International GmbH
MiihldorfstraBe 15 - D-81671 Munchen
Postfach 80 14 60 - D-81614 Miinchen

Rohde & Schwarz Engineering and Sales
GmbH

MiihidorfstraBe 15 - D-81671 Miinchen
Postfach 80 14 29 - D-81614 Miinchen

R&S BICK Mobilfunk GmbH
Fritz-Hahne-Str. 7 - D-31848 Bad Miinder
Postfach 2062 - D-31844 Bad Minder

Rohde & Schwarz FTK GmbH
WendenschlossstraRe 168, Haus 28
D-12557 Berlin

Rohde & Schwarz SIT GmbH
Agastrale 3
D-12489 Berlin

ADRESSEN DEUTSCHLAND
ADDRESSES GERMANY

Rohde & Schwarz Vertriebs-GmbH
MiihldorfstraBe 15 - D-81671 Munchen
Postfach 80 14 69 - D-81614 Miinchen

Zweigniederlassungen der Rohde &
Schwarz Vertriebs-GmbH/Branch offices of
Rohde & Schwarz Vertriebs-GmbH

Zweigniederlassung Nord, Geschaftsstelle
Berlin

Emst-Reuter-Platz 10 - D-10587 Berlin
Postfach 100620 - D-10566 Berlin

Zweigniederlassung Biro Bonn
Josef-Wirmer-StraRe 1-3 - D-53123 Bonn
Postfach 140264 - D-53057 Bonn

Zweigniederlassung Nord, Geschaftsstelle
Hamburg

Steilshooper Alle 47 - D-22309 Hamburg
Postfach 60 22 40 - D-22232 Hamburg

Zweigniederlassung Mitte, Geschaftsstelle
Kéln

Niederkasseler Strae 33 - D-51147 Kdln
Postfach 900 149 - D-51111 Kéln

Phone
Fax
E-mail

+49(89) 41 29-0
+49 89 4123-121 64

+49 (8331) 108-0
+49(8331) 108-11 24

+49 (9923) 8570
+49(9923) 857-11 74

+49(2203) 49-0
+49(2203) 49 51-308

info@rsdc.rohde-schwarz.com
service@rsdc.rohde-schwarz.com

+49(89) 412913774
+49(89) 412913777

+49(89) 4129-129 84
+49 (89) 41 2812050

+49 (89) 41 28137 11
+49(89) 412913723

+49 (5042) 998-0
+49 (5042) 998-105

+49 (30) 658 91-122
+49 (30) 655 50-221

+49 (30) 658 84-0
+49 (30) 658 84-183

+49 89 4129-133 74
+4989 4128133 77

+49(30) 34 79 48-0
+49(30) 3479 48 48

+49 (228) 918 900
+49 (228) 2550 87

+49 (40) 63 29 00-0
+49 (40) 63078 70

+49 (2203) 8070
+49(2203) 807-650

Algeria

Antilles {Fr.)

Argentina

Australia

Austria

Azerhaijan

Baltic
Countries

Bangladesh

Brasil

Zweigniederlassung Std, Geschaftsstelle
Miinchen

MihldorfstraBe 15 - D-81671 Miinchen
Postfach 80 14 69 - D-81614 Miinchen

Zweigniederlassung Sid, Geschéftsstelle
Nimberg

DonaustraRe 36

D-90451 Nirnberg

Zweigniederlassung Mitte, Geschéftsstelle
Neu-lsenburg

SiemensstraRe 20

D-63263 Neu-Isenburg

ADRESSEN WELTWEIT
ADDRESSES WORLDWIDE

ROHDE & SCHWARZ
Bureau d'Alger

5B Place de Laperrine
16035 Hydra-Alger

ROHDE & SCHWARZ International GmbH
RSI-3LA

Mihldarfstr. 15

81671 Miinchen

PRECISION ELECTRONICA S.R.L.
Av. Pde Julio A. Roca 710 - 6° Piso
{C1067ABP) Buenos Aires

ROHDE & SCHWARZ {AUSTRALIA) Pty. Ltd.

Sales Support

Unit 6

2-8 South Street
Rydalmere, N.SW. 2116

ROHDE & SCHWARZ-OSTERREICH
Ges.m.b.H.

+49 (89) 41 86 350
+49(89) 40 47 64

+49(911) 642 030
+49(911) 642 03-33

+49(6102) 20 070
+49(6102) 80 00 40

+213(21)482018
+213(21)69 46 08

+49(89) 412912010
+49(89)41 1213 115
latinoamerica
@rsd.rohde-schwarz.com

+541(14) 3314199
+541(14)33451 11

alberto_lombardi
@prec-elec.com.ar

+61(2) 8845 4100

+61(2) 96 38 39 88

lyndell james
@rsaus.rohde-schwarz.com

+43(1)6026141-0
+43(1)602 6141-14

office@rsoe.rohde-schwarz.com

Sonnleithnergasse 20
1100 Wien

ROHDE & SCHWARZ Azerbaijan
Liaison Office Baku

ISR Plaza

340 Nizami Str.

370000 Baku

siehe/see Denmark

BIL Consortium Ltd.
Corporation Office

House No: 95/A, Block - 'F'
Road No. 4, Banani
Dhaka-1213

ROHDE & SCHWARZ BELGIUM N.V.
Excelsiorlaan 31 Bus 1
1930 Zaventem

RIBCO LTDA.

Av, Mariscal Santa Cruz # 1392
Ed. Cdmara Nacional de Comercio
Piso 10, Of. 100L

La Paz

ROHDE & SCHWARZ DO BRASIL LTDA.

Av. Alfredo Egidio de Souza Aranha n® 177,

1° andar - Santo Amaro
04726-170 Sao Paulo - SP

+994(12)93 3138
+994(12)9303 14
natella.abdullaeva
@rsd.rohde-schwarz.com

+880(2) 88106 53
+880(2) 882 82 91

+32(2) 72150 02
+32(2) 72509 36
info@rsb.rohde-schwarz.com

+591(2) 233 48 05
+591(2) 23930 47
gibatta@caoba.entelnet.bo

+55 (11) 56 44 86 11 (general)

+55 (11) 56 44 86 25 (sales)
+55 (11) 56 44 86 36
sales-brazil
@rsdb.rohde-schwarz.com



Adressen/Addresses

Brunei

Bulgaria

Canada

Chile

China

Colombia

Croatia

GKL Equipment PTE. Ltd.
Jurong Point Post Office
P.0.Box 141

Singapore 916405

siehe / see Austria

ROHDE & SCHWARZ CANADA Inc.
555 March Rd.
Kanata, Ontario K2K 2M5

TEKTRONIX CANADA Inc.
Test and Measurement
4929 Place QOlivia
Saint-Laurent, Pq
Montreal H4R 26

DYMEQ Ltda.
Av. Larrain 6666
Santiago

ROHDE & SCHWARZ China Ltd.
Representative Office Shanghai
Central Plaza

227 Huangpi North Road

RM 807/809

Shanghai 200003

ROHDE & SCHWARZ China Ltd.
Representative Office Beijing
Room 602, Parkview Center

2 Jiangtai Road

Chao Yang District

Beijing 100016

ROHDE & SCHWARZ China Ltd.
Representative Office Guangzhou
Room 2903, Metro Plaza

183 Tianhe North Road
Guangzhou 510075

ROHDE & SCHWARZ China Ltd.
Representative Office Chengdu
Unit G, 28/F, First City Plaza
308 Shuncheng Avenue
Chengdu 610017

ROHDE & SCHWARZ China Ltd.
Unit 3115

31/F Entertainment Building

30 Queen's Road Central
Hongkong

ROHDE & SCHWARZ China Ltd.
Representative Office Xi'an
Room 10125, Jianguo Hotel Xi'an
No. 2, Huzhu Road

Xi'an 710048

Shanghai ROHDE & SCHWARZ

Communication Technology Co.Ltd.

Central Plaza, Unit 809
227 Huangpi North Road
Shanghai 200003

Beijing ROHDE & SCHWARZ Communication

Technology Co.Ltd.

Room 106, Parkview Centre
No. 2, Jiangtai Road

Chao Yang District

Beijing 100016

FERROSTAAL DE COLOMBIA LTDA.

Av. El Dorado No. 97-03, Int 2
Santafé de Bogotd, D.C.

siehe / see Austra

+65 (6) 276 06 26
+65(6) 276 06 29
gklegpt@singnet.com.sg

+1(613)592 80 00
+1(613)592 80 09
cgirwarmnauth@rscanada.ca

+1(514) 3314334
+1(514) 33159 81

+56(2) 33920 00
+56(2) 3392010
dnussbaum@dymeq.com

+86(21)637500 18
+86(21)63759170

+86(10)64 3128 28

+86 (10) 64 37 98 88
info.rschina@rsbp.rohde-
schwarz.com

+86 (20) 87 55 47 58
+86 (20) 87 55 47 59

+86(28) 86 52 76 05 to 09
+86(28) 865276 10
rshpc@mail.sc.cninfo.net

+85(2) 21680670
+85(2) 216808 89

+86 {29) 32182 33

+86 (29) 32960 15
sherry.yu
@rshp.rohde-schwarz.com

+86(10) 64 38 80 80
+86 (10) 64 38 97 06

+57(1)401 13 00
+57(1)413 18 06

miguel_canon@ferrostaal.com

Cyprus

Czech Republic

Denmark

Ecuador

Egypt

El Salvador

Estonia

Finland

France

Ghana

Guatemala
Honduras

Hongkong

HINIS TELECAST LTD.
Agiou Thoma 18

Kiti

Lamaca 7550

ROHDE & SCHWARZ - Praha s.r.0.
Hadovka Office Park

Evropska 33c

16000 Praha 6

ROHDE & SCHWARZ DANMARK A/S
Ejby Industrivej 40
2600 Glostrup

REPRESENTACIONES MANFRED
WEINZIERL

Guanguiltagua 72 { 39-93)
Urbanizacién Jardines del Batan
Quito

U.A.S. Universal Advanced Systems
31 Manshiet El-Bakry Street
Heliopolis

11341 Cairo

siehe / see Mexico (EPSA)

ROHDE & SCHWARZ DANMARK A/S
Estonian Branch Office

Narva mnt. 13

10151 Tallinn

Orbis Oy
P.0.Box 15
00421 Helsinski 42

ROHDE & SCHWARZ FRANCE
Immeuble "Le Newton"

9-11, rue Jeanne Bracannier
92366 Meudon La Forét Cédex

Niederlassung/Subsidiary Rennes
37 Rue du Bignon

Bat. A

F-35510 Cesson Sevigne

Niederlassung/Subsidiary Toulouse
Technoparc 3

B.P. 501

F-31674 Labége Cédex

Aix-en-Provence

Office Lyon

Office Nancy

KOP Engineering Ltd.
P.0. Box 11012

3rd Floor Akai House, Osu
Accra North

MERCURY S.A,
6, Loukianou Str.
10675 Athens

siehe / see Mexico (EPSA)
siehe / see Mexico (EPSA}

Schmidt Electronic Engineering Ltd.
36/F Dorset House, Taikoo Place
979 King's Road

Quarry Bay

Hong Kong

+357 (24) 425178
+357 (24)42 46 21
hinis@logos.cy.net

+420(2)24 311232
+420(2) 24317043
office@rscz.rohde-schwarz.com

+45 (43) 43 66 99
+45 (43) 43 77 44

+593(22) 4565 10
+593 (22) 25 22 51
mweinzier@accessinter.net

+20 (2) 455 67 44
+20(2) 256 17 40
an_uas@intouch.com

+372(6) 143123

+372(6) 1431 21
margo.fingling@rsdk.rohde-
schwarz.com

+358(9) 4788 30
+358 (9)53 16 04
info@orbis.fi

+33(1)4136 1000
+33(1)41361173

+33(0) 299519700
+33(0)299519877

+33(0) 5613910 69
+33(0) 5613999 10

+33(0) 49407 33 94
+33(0) 4940755 11

+33(0)4782988 10
+33(0)478 791857

+33(0) 383545129
+33(0) 38354 82 09

+233(21)778913
+233(21)701 06 20

+302(10) 72292 13
+302 (10) 721 51 98
mercury@hol.gr

+852 (25) 07 03 33

+852 (25)07 09 25
stephenchau
@schmidtelectronics.com



Adressen/Addresses

Hungary

Iceland

India

Indonesia

Iran

Ireland

Israel

Israel

Italy

Japan

Jordan

ROHDE & SCHWARZ
Budapesti Iroda
Vaci Gt 169

1138 Budapest

siche / see Denmark

ROHDE & SCHWARZ India Pvt. Ltd.

RS India Bangalore Office
No. 24, Service Road, Domlur
2nd Stage Extension
Bangalore - 560 071

ROHDE & SCHWARZ India Pvt. Ltd.
302 & 303, Millenium Centre
6-3-1099/1100

Somajiguda

Hyderabad - 500 016

ROHDE & SCHWARZ India Pvt. Ltd.

244, Okhla Industrial Estate, Phase-lll

New Delhi 110020

ROHDE & SCHWARZ India Pvt. Ltd.
RS India Mumbai Office

B-603, Remi Bizcourt, Shah Industrial

Estate, Off Veera Desai Road
Mumbai - 400 058

PT ROHDE & SCHWARZ Indonesia
Graha Paramita 5th Floor

Jin. Denpasar Raya Blok D-2
Jakarta 12940

ROHDE & SCHWARZ IRAN
Groundfloor No. 1, 14th Street
Khaled Eslamboli {Vozara) Ave.
15117 Tehran

siehe / see Great Britain

EASTRONICS LTD.
Messtechnik / T&M Equipment
11 Rozanis St.

P.0.Box 39300

Tel Aviv 61392

J.M. Moss Engineering Ltd.

Kommunikationstechnik/ Communications

Equipment

9 Oded Street
P.0.Box 967
52109 Ramat Gan

ROHDE & SCHWARZ ITALIA S.p.a.
Centro Direzionale Lombardo

Via Roma 108

20060 Cassina de Pecchi (M)

ROHDE & SCHWARZ ITALIA S.p.a.
Via Tiburtina 1182
00156 Roma

ADVANTEST Corporation
RS Sales Department
1-32-1, Asahi-cho
Nerima-ku

Tokyo 179-0071

Jordan Crown Engineering & Trading Co.

Jabal Amman, Second Circle
Youssef Ezzideen Street
P.0.Box 830414

Amman, 11183

+36(1)41244 60
+36(1)41244 61
rohdehu@rsoe.rohde-schwarz.com

+91(80) 53523 62
+91(80) 535 03 61

+91(40)233224 16
+91(40)233227 32

+91(11) 26 3263 81
+91(11)26 326373
sales@rsindia.rohde-schwarz.com

services@rsindia.rohde-schwarz.com

+91(22)263018 10
+91(22) 26326373
njariwala1@excite.com

+62 (21) 252 36 08

+62 (21) 252 36 07
sales@rshi.rohde-schwarz.com
services@rsbi.rohde-schwarz.com

+98 (21) 872 42 36
+98(21)8719012
rs-tehran@neda.net

+972 (3) 645 86 22
+972 (3) 648 66 66
david_hasky@easx.ca.il

+972(3) 631 2057
+972 (3) 631 40 58
jmmoss@zahar.net.il

+39(02) 957042 03
+38(02)95302772
ornella.crippa
@rsi.rohde-schwarz.com

+39(06) 415982 18
+39(06) 415982 70

+81(3)39304190
+81(3)39 304186
RSSales@advantest.co.jp

+962 (6) 462 17 29
+962 (6) 465 96 72
jocrown@go.com.jo

Kazakhstan

Kenya

Korea

Kuwait

Latvia

Lebanon

Liechtenstein

Lithuania

Luxemhbourg

Malaysia

Malta

Mexico

Netherlands

New Zealand

ROHDE & SCHWARZ Kazakhstan
Representative Office Aimaty

PI. Respubliki 15

480013 Aimaty

Excel Enterprises Ltd
Dunga Road
P.0.Box 42 788
Nairobi

ROHDE & SCHWARZ Korea Ltd.
83-29 Nonhyun-Dong, Kangnam-Ku
Seoul 135-010

Group Five Trading & Contracting Co.
Mezanine Floor

Al-Bana Towers

Ahmad Al Jaber Street

Sharg

ROHDE & SCHWARZ DANMARK A/S
Latvian Branch Office

Merkela iela 21-301

1050 Riga

ROHDE & SCHWARZ Liaison Office
c¢/0 Haji Abdullah Alireza Ca. Ltd.
P.0.Box 361

Riyadh 11411

siehe / see Switzerland

ROHDE & SCHWARZ DANMARK A/S
Lithuanian Office

Lukiskiu 5-228

2600 Vilnius

siehe / see Belgium

DAGANG TEKNIK SDN. BHD.
No. 9, Jalan SS 4D/2
Selangor Darul Ehsan

47301 Petaling Jaya

ITEC International Technology Ltd
B'Kara Road
San Gwann SGN 08

Rohde & Schwarz de Mexico {(RSMX)
S.deR.L deCV.

German Centre Oficina 4-2-2

Av. Santa Fé 170

Col. Lomas de Santa Fé

01210 Mexico D.F.

Rohde & Schwarz de Mexico {(RSMX)
Av. Prol. Americas No. 1600, 2° Piso
Cal. Country Club

Guadalajara, Jal.

Mexico CP, 44610

ROHDE & SCHWARZ NEDERLAND B.V.
Perkinsbaan 1
3439 ND Nieuwegein

Nichecom
1 Lincoln Ave.
Tawa, Wellington

+7(32) 72 63 55 55
+7(32) 7263 46 33

+254 (2) 55 80 88
+254(2)54 46 79

+82 (2)514 45 46

+82(2)514 4549
sales@rskor.rohde-schwarz.com
service@rskor.rohde-schwarz.com

+965 (244) 91 72/73/74
+965 (244) 95 28
jk_agarwal@yahoo.com

+371(7)50 23 55
+371(7)50 23 60
rsdk@rsdk.rohde-schwarz.com

+966 (1) 465 64 28 Ext. 303
+966 (1) 465 64 28 Ext. 229
chris.porzky
@rsd.rohde-schwarz.com

+370(2) 22 46 62
+370(2) 22 46 62

+60 (3) 27 03 55 68
+60(3) 2703 34 39
mey.nara@danik.com.my

+356 (21) 37 4300 or 37 43
29

+356 (21) 37 4353
sales@itec.com.mt

+52 (55) 8503 99 13

+52 (55) 8503 99 16
latinoamerica
@rsd.rohde-schwarz.com

+52(33)36789170
+52(33) 36 78 92 00

+31(30) 600 17 00
+31(30)600 17 99
info@rsn.rohde-
schwarz.com

+64 (4) 232 32 33
+64 (4) 232 32 30
rob@nichecam.co.nz



Adressen/Addresses

Nicaragua

Nigeria

Norway

Oman

Pakistan

Panama

Papua-New
Guinea

Peru

Philippines

Poland

Portugal

Russian
Federation

Saudi Arabia

Singapore

Slovak
Republic

sighe / see Mexico (EPSA)

+234 (1) 262 00 60
+234 (1) 262 00 64
fs-nig@linkserve.com.ng

Ferrostaal {NIGERIA) Ltd.

P.0. Box 72021

27/29 Adeyamo Alkaija Street
Victoria Island

Lagos

ROHDE & SCHWARZ NORGE AS +47 (23) 38 66 00
Enebakkveien 302 B +47 (23) 38 66 01
1188 Oslo

Mustafa Sultan +968 63 60 00
Science & Industry Co. LLC. +968 60 70 66
P.0.Box 3340 m-aziz@mustafasultan.com
Postal Code 112

Ruwi

+92(51) 226 31 20
+92(51) 226 32 11
hilalsaeed@telconet.com.pk

TelcoNet Communications & Engineering
32-A, Park Road, F-8/2
Islamabad

siehe / see Mexico (EPSA)

siehe / see Australia

BMP INGENEIOEROS S.A.

Av. José Galvez Barrenechea 645

Urb. Corpac - San Borja
Lima 41

+51{1)225 4030
+51(1)4751513
wmelgarejo@bmp.com.pe

MARCOM INDUSTRIAL EQUIPMENT, Inc.
6-L Vernida | Condominium

120 Amarsolo St.

Legaspi Village

Makati City/ Philippines 1229

+63(2)81329 31
+63 (2) 81058 07
marcom@i-next.net

ROHDE & SCHWARZ Osterreich SP.z 0.0.
Przedstawicielstwo w Palsce
ul. Stawki 2, Pietro 28
00-193 Warszawa

+48 (22) 860 64 94
+48(22) 860 64 99
rohdepl@rsoe.rohde-schwarz.com

TELERUS

Sistemas de Telecomunicacoes S.A.
Rua General Ferreira Martins

lote 6,2°B

1495-137 Algés

+351(21)41235 90
+351(21)41236 00
telerus@mail telepac.pt

ROHDE & SCHWARZ
Representation Office Bucharest
Str. Uranus 98

Sc. 2, Et. 5, Ap. 36

76102 Bucuresti, Sector 5

+40(21) 410 68 46
+40(21)4112013
rohdero@rsoe.rohde-schwarz.com

ROHDE & SCHWARZ
Representative Office Moscow
119180, Yakimanskaya nab., 2
Moscow

+7(095) 745 88 50 to 53
+7 (095) 745 88 50 to 53
rohderus
@rsoe.rohde-schwarz.com

Mr. Chris Parzky

ROHDE & SCHWARZ International GmbH
c/o Haji Abdullah Alireza Co. Ltd.
P.0.Box 361

Rivadh 11411

+966 (1) 465 64 28 Ext. 303
+966 (1) 465 6428 Ext. 229
chris.porzky
@rsd.rohde-schwarz.com

INFOTEL TECHNOLOGIES LTD.
19 Tai Seng Drive
#02-01 HeShe Building

+656580 77 77
+6562 8765 77
general@infotel.com.sg

Singapore 535227
ROHDE & SCHWARZ +65 68 46 37 10
Support Centre Asia PTE Ltd, +6568 4600 29

1 Kaki Bukit View
#04-05/07 Techview
Singapore 415941

rsca@rssg.rohde-schwarz.com

+421(2) 654224 88
+421(2) 65 42 07 68
stefan.lozek@special.sk

Specialne systemy a software, a.s.
Svrcia ul.
841 04 Bratislava

Slovenia

South Africa

Spain

Sri Lanka

Sudan

Sweden

Switzerland

Syria

Taiwan

Tanzania

Thailand

Thailand

Turkey

ROHDE & SCHWARZ +386 (1) 423 46 51
Representation Ljubljana +386 (1) 423 46 11
Thilisijska 89 rohdesi@rsoe.rohde-schwarz.com
1000 Ljubljana

Protea Data Systems (Pty.) Ltd.
Communications and Measurement Division
Private Bag X19

Bramley 2018

+27(11) 7195700
+27(11) 786 58 91
unicm@protea.co.za

Protea Data Systems (Pty.) Ltd.
Cape Town Branch

Unit G9, Centurion Business Park
Bosmandam Road

Milnerton

Cape Town, 7441

+27(21) 555 36 32
+27(21) 555 42 67
unicm@protea.co.za

ROHDE & SCHWARZ ESPANA S.A. +34(81) 3341070

Salcedo, 11 +34 (91) 329 05 06
28034 Madrid rses@rses-rohde-schwarz.com
LANKA AVIONICS +34(1) 95 66 78
658/1/1, Negombo Road +94{1)9583 11
Mattumagala lankavio@sltnet.lk
Ragama

SolarMan Co. Ltd.

P.0.Box 11 545

North of Fraoug Cementry 6/7/3 Bldg. 16
Karthoum

+249(11)473108
+249(11)473138
solarmanZ9@hotmail.com

ROHDE & SCHWARZ SVERIGE AB +46 (8) 605 19 00

Marketing Div. +46 (8) 605 19 80
Flygfaltsgatan 15 info@rss.se
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SKDF, SGPF, SAF, SFF Supplement

Supplement to SKDF, SGPF, SAF and SFF Manual

Pulse shapes of 2T pulses

All 2T pulses produced by the Video Generators SKDF, SGPF, SAF and SFF feature minimal preshoots
and postshoots so that the pulse base is increased to 420 ns (nominai 400 ns) at the nominal half-
amplitude duration of 200 ns.

The 2T pulse is therefore wider at the base and narrower at the top.
The 2T K-factor is determined by the base width and is approximately 0.5 %.

This pulse shape is of advantage for performing evaluations on an oscilloscope. Since there are no pre-
and postshoots, any distortion displayed on the oscilloscope has been caused by the device under test.
Reading off the result is thus simplified since no differential evaluations have to be made.

If the 2T pulse is cos?-shaped, it has significant spectral components up to and above 8 MHz. Since
according to CCIR Rep. 624 the bandwidth of the system to B/G standard is 5 MHz, or pursuant to CCIR
Rec. 601 a sampling rate of 13.5 MHz is used - yielding a maximum bandwidth up to 6 MHz -
symmetrical pre- and postshoots of up to 1.3 % will result according to the standard.

If nevertheless the cos2-shape is required, it can be generated at any time by SAF and SFF with the aid
of the SIGNAL EDIT menu:

After calling up SIGNAL EDIT, select the signal element MOD. PULSE.
This element can be modified
LOCATION  22.000 us (desired location in n x 37.037-ns raster)

WIDTH 200 ns
LEVELY 700 mV (desired amplitude)
LEVEL CB 0.0 mv
LEVEL CR 0.0 mV
(or LEVELSC 0.0 mv)

and contains the cos2-pulse at the 6 MHz bandwidth of the SAF or SFF.

Care shouid be taken that the pulse peak falls within the 37.037-ns raster. if this condition is not adhered
to, the pre- and postshoots will be asymmetrical, since the 13.5-MHz sampies produced by the
generator are then not symmedtrical about the puise center.

it is recommended to adjust for symmetrical pre- and postshoots with the aid of an oscilloscope.

2016.4149 A1 E-2



SGPF Characteristics

1 Characteristics

1.1 Description

The SGPF is divided into the following functional
groups (see Fig. 1-2):

» clock generator
» videosignal generator with
signal memory
modulator
colour subcarrier coupler
» DJ/A converter with lowpass filter
external input
» processor control with front panel and IEC-625/
|EEE-488 bus
» genlock with test signal insertion (option)

v

1.1.1 Clock Generator

A 15-MHz temperature-stabilized crystal oscillator

is used to produce the control signals and the:

sampling clock for the signals.

1.1.2  Digital Video Signal Generator

Video signal generationispurely digital. The three
components Y {luminance), R-Y and B-Y {(chromi-
nance) with a resoiution of 10 bits are read out
from a ROM. These three components are applied
to the gate array TVMUL where the two chromi-
nance components are modulated with the colour
subcarrier, ie the B-Y component with the colour
subcarrier sine, the R-Y component with the
colour subcarrier cosine. The phase of the cosine
signal is reversed from line to line, as prescribed
by the PAL standard.

2016.4049.02

Modulation is performed by digital multiplica-
tion. The modulated components are added and
then combined with the luminance. Thus the CCV
signal digitally coded with a resolution of 12 bits
isavailable atthe cutput of the TVMUL gate array.
The sine and cosine values for the multiplication
are supplied by RAMs to the TVMUL gate array.
The RAMs are addressed by a second gate array
TVDIV. This gate array calculates the colour sub-
carrier phase for each sample. The result is
supplied to the TVMUL array with a resolution of
10 bits. A reset pulse with a period of 8 fields
ensures that TVDIV generates the colour sub-
carrier with the correct colour- subcarrier / sync-
puise phase (SC/H) of 0°.

Sync and burst being stored separately from the
video signal and from the test pattern circle, only
about 500 Kbytes of memory capacity are requi-
red per component. Pattern configurationis deter-
mined by a ROM. The data from this memory
determine the signal to be read out in any parti-
cularline. The different video signals can be set on
the generator-from the processor.

Fig. 1-1

Universal test pattern

1.1 E-10



SGPF Characteristics

1.1.3 Test Line Coding

In the test line region, the memory which holds
the pattern configuration switches over to an
EEPROM where test line coding is stored. The
EEPROM also contains information as to which
lines are inserted into the generator signal from a
signal applied to the EXT VITS input or into a
program signal from the generator signal (the
latter being possibie only with the genlock option
fitted).

The coding is programmed with the aid of DiL
switches inside the instrument {3.2.8). The eight
coding blocks can be selected by the processor.

1.1.4 D/A Converter with Lowpass Filter

The 12-bit coded samples from the digital video
generator are applied to a D/A converter at the
rate of 15 MHz.

The amplitude of the output signal is adjusted by
varying the reference voltage of the D/A
converter.

The output signal of the D/A converter passes
through a sin x/x equalizer, a steep-edged Cauer
fowpass filter and an allpass chain for group delay
correction. The signals for the front-panel and
the rear-panel outputs are routed via separate
output stages so that excellent output isolation is
obtained.

Generator )=
Programinput J>—>] Genlock with test
Program output J-—— signal insertion -
{option)
A
Composite Y
sync D Q - Video signal 12
»| generator 4
A 3 =D
> 2.9
-'L tz - v
| N R I >
T ! r
Clock ¥
generator = + o
Test line coding L
15 MHz I } >
1
A ,
IEC 625/ Output amplitude
1 Processor
EEE-488 bus ¢
Front panel I N\ ! A )
EXT VITS GENERATOR
Fig. 1-2 Block diagram

2016.4049.02
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SGPF Characteristics

1.1.5 External Input EXT VITS

The signal applied to the EXT VITS input is
clamped tothe level of the back porch. AFET switch
is used to insert the desired line of the external
signal into the generator signal in accordance
with the test line coding.

This input furthermore allows to superimpose eg
sweep signals on the 50% grey pedestal (or on all
other video signals) in the active picture area.
Insertion into the test line area is disabled in this
case.

1.1.6 Processor

Operation of the SGPF is controlled by a processor
system. Thanks to battery backup of the RAM, the
SGPF stores the last setting so that the last setup is
restored after power failure, for instance.

The processor also executes the commands of the
|IEC-625/IEEE-488-bus interface implementing the
{EEE-488.2 standard version.

The processor furthermore handles switchover of
the output amplitude from the.calibrated mode
CAL to the value determined by the front-panel
potentiometer in the VAR mode. To adjust the
output amplitude via the IEC-625/IEEE-488 bus,
the processor has a D/A converter permitting
amplitude variation in 4-mV steps.

1.1.7  Genlock with Test Signal

Insertion (Option)

As the manual for genlock with test signal
insertion is supplied with this option, no detailed
description is given here.

301

Y memory

X2

R-Y memory

B-Y memory

Address counter

Pattern configu-
ration memory

Line counter

Fig. 1-3 Block diagram

2016.4049.02

TVDIV: Colour subcarrier coupler
TVMUL: Digital colour signal modulator
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1.1.8 Teletext(Option)

1.1.8.1 Teletext Features

With the Teletext Option fitted, the SGPF gene-
rates a teletext signal in the field-blanking inter-
val in accordance with the Broadcast Teletext Spe-
cification of BBC. Many countries using the PAL
standard have introduced this type of teletext.

Data-line waveform

Each teletext line consists of 45 bytes (= 360 bits)
which are transmitted at the rate of 6.9375 Mbit/s
{444 x 15625). The first two bytes comprise the
clock run-in sequence. The timing is such that the
last but one bit of the run-in occurs 12 ps after the
H sync leading edge. The individual bits are trans-
mitted in the NRZ (non-return-to-zero} code, the
tevel of a 1 being 426 mV and that of a 0 corres-
ponding to 0 mV. The basic waveform of a '1' bit
of the SGPF teletext has the following shape:

P |

i
3 -z\y o 1\/& 3

Basic waveform of a '1' bit of SGPF teletext

BIT PERIODS

For detailed information on the coding of the
teletext contents see the Broadcast Teletext
Specification of the BBC.

2016.4049.02

0.5 4

&0

Spectrum of a bit from teletext signal

1.1.8.2
Page

100
101
150
199

Contents of Teletext Signal
Contents

index
Character set
Subtitles
Clock cracker

The teletext signal is repeated after four frames.

1.4
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1.1.8.3 Generation of Teletext Lines
The SGPF generates the teletext in the same way
as the test lines, i.e. the teletext signal is stored in
memory line by line like a normal video signal.
With 64 teletext lines, 64 different video signal
lines are stored in the EPROM:Ss.

The SGPF offers the possibility of storing a four-
frame sequence in the test lines. This function is
used for the teletext mode. 8 teletext lines are
produced in each of the 8 consecutive field-
blanking intervals. Section 1.1.8.4 lists these lines.
Internally these lines are addressed in the 4
frames by the test line number 60 to 63.

Note:

When the Teletext Option is fitted in the SGPF,
the jumper X373 must be in the position 1-2
(four-frame sequence).

The lines which are reserved for teletext in the
test line region must not be used for test signal
insertion since otherwise lines will be missing in
the teletext signal. This would entail missing lines
in the teletext pages. Moreover, the teletext may
only be programmed in the lines reserved for
teletext. '

If the teletext has been overwritten inadvertently
in the test line coding memory, reprogram the
lines as follows:

Frame Line Test line signal
0 n 60
1 n 61
2 n 62
3 n 63

n being the line in which the teletext has been
erased by mistake.

(See Section 3.2.8 for test line coding).

2016.4049.02

1.1.8.4 Lines Reserved for Teletext

German version
Software version 11 {control bits C12 to 14 = 001)

Lines 9, 11, 12, 13, 14, 15 20, 21
322, 324, 325, 326, 327, 328, 333, 334

ltalian version

Software version 12 {control bits C12to 14 = 011)

Lines &, 7. 8, g, 10, 11, 12, 13
319, 320, 321, 322, 323, 324, 325, 326

The following SGPF model includes the Teletext
Option:
2016.4003.54

The following SGPF mode! inciudes the Test
Signal Insertion and Teletext Options:
2016.4003.55

1.5 E-10



SGPF Preparation for Use

2 Preparation for Use
2.1
2.1.1

The instrument operates at ambient tempera-
tures between +5°Cand +45°C.

Putting into Operation

Environmental Conditions

2.1.2

The instrument is factory-set to 230 V and can
thus be operated in an AC supply voltage range
from 198 to 253 V. Set the voltage selector to the
line voltage available:

G-
14 ¥ &

For the AC supply voltage range 108 to 138 V, for
example, the voltage selector must be set to 120V
and the power fuse on the rear panel be ex-
changed. To do so, remove the cap from the
voltage selector, replace the fuse by one specified
on the rear panel and set the selector so that the
arrow is pointing to the required voltage.

Setting to AC Supply

213

A removable safety earth link is fitted at the rear
of the SGPF. This link enables safety earth and
chassis to be separated and may only be taken off
after the power cable has been unplugged.

Operation with External Ground

To isolate the chassis from safety earth,
unscrew the nuts and remove the metal link.

The chassis and bolt X2 must now be taken to
external ground. Otherwise, VDE regulations
would be violated and the user would run the risk
of contacting line voltage.

With the link removed, the chassis
is not connected to the earthing
wire of the power cable. '

Caution:

[N

in the case of large test systems, the chassis may
be taken to the system ground. The safety earth
link must be refitted without fail if this system
ground connection is removed.

2016.4049.02

2.1.4  Compliance with Radio

Protection Mark

Tocomply with the specifications of the radio pro-
tection mark, shielded lines must be used for
connecting the parallel data interface. The shiel-
ding has to be taken to safety earth or to chassis.
For detailed pin assignment see drawing in
section 3.3.

2.1.5  Switching On SGPF

'-—
ek
. PR

To connect the SGPF to the AC supply, use the
power cable supplied with the instrument and
connector X1 on the rear panel. The SGPF is ready
for operation immediately after switch-on: The
guaranteed performance data are reached after
approx. 10 minutes. The switched-on status is indi-
cated by a green front panel LED (see Fig. 3-1).
The primary fuse is provided on the rear panel.
Current limiters have been substituted for secon-
dary fuses.

2.1.5.1 Buffer Memory

The SGPF has a RAM backed up by a lithium
battery for storing the current setting. If this
battery is fully discharged, the instrument is set to
the default state:

video signal 1

VITS biock 1

output level CAL

line-repetitive mode OFF

EXT OFF

SC/H phase 0°

Bypass OFF

bounce time 2 s (duration of bounce signal)

initial setting of 1EC-625/IEEE-488 bus para-
meters (see 3.3.10)

v v v W W v w w V¥

If this setting is also desired in the battery backup
mode, the CAL/VAR key must be kept pressed
while the instrument is being switched on. For
instructions on replacing the lithium battery see
section 4.1.4.

1} Only of interest with genlock and bypass options fitted
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2.1.5.2 LED Test

After the SGPF has been switched on, all LEDs with
the exception of the red fuse-blown indicator are
switched on for approx. 0.5s.

2.1.6  Operation using Junction Panel

with Bypass Circuit

(Order No. 2016.1679.02)

The voltage for driving the refay in the bypass
option is available from socket X7 on the SGPF.
Under normal operating conditions this connector
provides the sync signal. The DC voltage required
for driving the bypass relay is available when link
X170 on the generator PCB is in position 2-3. In
this case the bypass circuit can be switched on and
off using remote-control commands BYPASS ON
and BYPASS OFF (see description “Junction panel”
following coloured divider).

Table 241 Test programs

2.2 Codings

To ensure proper functioning of the instrument,
the coding links on the processor and generator
PCBs must be inserted as described below. Coding
should be checked if problems occur. In most
cases, onty the indicated position is meaningful as
in the other position the signal would be either
interrupted for test purposes or taken to ground.

Processor board (2016.1785)

X101 X102 Function
1-2 1-2 - | Normal.operation
23 2-3 | Testof processor

Processor test programs:

The programs are selected using the address
switch of :the IEC/AEEE bus after links X101t and
X102 have been set to position 2-3.

0 NOP
1 Read RAM D107
Address range: AQOOH to BFFFH
2 Read EPROM D108
Address range: 0000H to 7FFFH
3 Write pattern control register D115
Test pattern: Q0Hto FFH
4 Write analog switch control register D114
Test pattern: 00H to FFH
5 Write front panel register
Test pattern: 55H/AAH alternating
Upper and lower LEDs lighting alternately
6 Write front panel register
Test pattern: 33H/CCH alternating
7 Write front panel register
Test pattern: Q0H/FFH alternating
8 Read front panel register
Polling of front panel keys
9 Test of analog switch: calibrated
10 Test of analog switch: variable
11 Test of D/A converter, full range
Test pattern: O0H to FFH
12 Test of D/A converter, normal operating
range
Test pattern: 02H to ESH

13 Test of D/A converter 0ds
Test pattern: 80H
14 Test of D/A converter +3dB

Test pattern: E8H

e

15 Test of D/A converter
Test pattern: 03H

16 RAM test
The RAM is tested by writing and reading a
specific pattern.
No error: no LED lights up
Faulty: all.LEDs light up

17 Test of CMOS RAM backup
Checking battery backup of CMOS RAM
RAM is checked as to the presence of the
RAM test pattern.
Test meaningful only if the instrument was
switched off after the RAM test.
No error: no LED lights up
Faulty: all LEDslight up

18 Enable Vinterrupt
The V interrupt is counted and read out in
binary form with the aid of LEDs on the front
panel.

19 Disable V interrupt
The Vinterrupt is disabled.

20 Write and read IEUIEEE data register
Test pattern: 00H to FFH

21 Write [EC/IEEE register
Test pattern: 55H/AAH alternating

22 Read IEC/IEEE register

23 Test of IEC/IEEE-bus IC by writing and
reading the status byte
No error: no LED lights up
Faulty: all LEDs light up

24 Write to TVDIV registers (D601)

648

2016.4049.02
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Generator board (2016.4755)

Link Position Link Position
X110 1-2 X230 1-2
X4 1-2 X240 1-2
X5 1-2 X250 1-2
X15 1-2 X260 1-2
X100 1-2 X270 1-2
X101 1-2 X330 1-2
X102 1-2 X331 2-3
X103 1-2 X334 1-2
X104 1-2 X372 1-2
X200 1-2 X373 1-2
X210 1-2 X378 none
X220 1-2 X402 1-2
X170 1-2 withX7 = syncoutput:

2-3 withX7 =  output for bypass relay

switching voltage

Fig. 2-1

PN TR AF Y
t L ACwLORTRE | ¥
[

F]

-

Coding of generator 2016.4755

2016.4049.02
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3 Operating Instructions
3.1 Operating Controls
3.1.1  FrontPanel

All controls and indicators are arranged in groups according to their function:

= '\?}ROHDE&SCHMRZ TV GENERATOR PAL « SGPF 120164049, || =
HBIO» TETRTTERNE COLMBELRS T i
A o
Q DDDDDDDDD“D%&D o :
7y EXTewiIS i yum s, nect e L on s o o R TRYARAMA. iy GEMERATOR POWER {f
4 4 4 4o 4
1 2 3 4 5 6
Fig. 3-1 Front panel
Ref. . :
No. Labelling Function
i R e .
1 Gy EXT VITS input
Bl Zin=75Q
:81 RN a(k w T e aga L v e Q tp L AARIAT e BINT . . .
2 | D000 ieosonalsetector
A A L e Lf.:u R wo ’ TR eviTe Key assignment see table 3-1
ey Output levgl setting
3 m@, J SHIFT function
TR Reset function
a Remote-control indicator
e .
e LED (yellow) lights up for remote controlv »
| male Signal output
5 75Q
GEvepaTOR
Power-on key
e with fuse-blown indicator (red)
6 @H ..
and power-on indicator (green)
2016.4049.02 3.1 E-10
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Table 3-1 Key assignment for signal selection

b
c

Direct signal selection:

Text top (a) : Text centre (b) Text bottom (c)
LED top {a) LED bottom (b) both LEDs

1a = TESTPATTERN 1b = VTRSIGNAL 1c = CROSSHATCH
2a = COLOURBARS 2b = COMB SIGNAL 2c = REDFIELD
3a= CCIR17 3b= UKITS1? 3c = PULSE + BAR
4a = CCIR18/M 4b = CCIR1812 4¢ = MULTIPULSE
5a = CCIR330/4 5b = CCIR330/5 5¢ = MOD RAMP
6a = CCIR3311 6b = CCIR33112 6c = UKITS?2

7a = 15kHz 7b = 250kHz 7¢ = 50Hz

8a = HSWEEP 8b = SINX/X 8¢ = CORING

9a = VSTAIRCASE 9b = STAIRCASE 9c = RAMP

10a = BLACK BURST 10b= 100 % WHITE 10c= BOUNCE

0 = 50% grey pedestalindicated by upperLEDs8 and 10
{Selectable by pressing the keys CAL / VAR and 10 together}

Signal selection with CAL | VAR key being pressed simultaneously (SHIFT function):
{see also section 3.2.3)

LED top (a) LED bottom (b)

= Testline block VITS 1

= Testline block VITS 2

= Testline block ViTS 3

= Testiine block ViTS 4

= Testline block VITS5

Test line block VITS 6

= Testline block VITS 7

= Testline block VITS 8

= Field-repetitive mode 9 = Line-repetitive mode

0= EXTERNAL OFF 10 = EXTERNALON {selectssignal #0 = 50 % grey)

- 0 0 NV B WN -
1]

2016.4049.02 3.2
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3.1.2 Rear Panel

" ADONERY

Fig.3-2 ~‘Rearpanel

Ref. . .
No. Labelling Function
P——— oy T 1
AC supply connector with voltage selector and
10 fuse
]
X2 Link for safety earth/chassis.
11 Observe instructions under2.1.3
X3 |
l IEC-625/1EEE-488-bus conrector
12 {see section 3.3)
ADDRE .
X ‘gvgs IEC-625/IEEE-488-bus address switch
13 » 1 (see section 3.3)
Qoaoan
0
Gl Program output (option)
14 @ X5 75Q
2
Program input (option)
1 5 x 6 Zm = 75 Q
e s Composite sync output
16 @ X7 Ztho'ZSQ. ; ' .
° when used with junction panel:
switching voltage for bypass relay
Signal output
17 X8 75Q

2016.4049.02 33
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3.2 Manual Operation

(See Figs 3-1and 3-2)

A key is provided on the front panel for each
setting function (except for programming of test
line coding). LEDs assigned to the keys indicate
the function selected in the normal or in the
SHIFT mode. The functions of the keys and LEDs
grouped in sections are described below. Some
special functions can only be used via IEC/IEEE-bus
commands.

3.2.1 EXT - VITS Input

male

EXT oIS

The front-panel BNC connector labelled

"EXT-VITS" is provided for application of a compo-
site colour video signal (CCVS). In accordance with
the programmed test line coding, individual lines
of this signal can be inserted into the generator
signal. To ensure correct insertion, the external
signal has to meet the following conditions:

it must be genlocked and have the standard level
of 0 dB. The amplitude control must be set to CAL.
in the EXT mode it is aiso possible to superimpose
a sweep signal on the active picture region. The
signal amplitude must not exceed 1Vp,. In the
EXT-VITS mode test signal insertion via this socket
is inhibited. The EXT-VITS input impedance is
75 Q.

3.2.2 SIGNAL Keypad

.,D D.DDDD’DDDD

et oot u [l e ¢

The front-panel keypad comprising keys 1 to 10 is
for selecting a total of 30 full-field signals. By
pressing one of these keys, the signal specified at
the top is selected and the associated upper LED
lights up. When the key is pressed again, the
signal indicated below the key is selected and the
lower LED lights up. To select the ltowermost
signal, the key is pressed again, both LEDs light-
ing up simuitaneously. The new signal selected
starts with the beginning of the next full field.

For the SHIFT functions of the SIGNAL keypad see
section 3.2.7.

2016.4049.02

3.23

i IR MK
y

"“«“ AR AW

AMPLITUDE Section

The AMPL key allows the output signal to be
switched from the calibrated output voltage of
1Vpp to a variable value adjustable with the po-
tentiometer. Thus it is possible to vary the level of
the output signal from-6tc +3dB{(0.5t0 1.4 Vpp)
using the potentiometer. The selected setting is
indicated by the two LEDs:CAL and VAR. If this
key is pressed when the SGPF is switched on, the
generator default status is restored.

If the AMPL key is pressed together with one of
keys 1 to 10, the corresponding SHIFT function is
activated. If the CAL/VAR key is held down ionger
than 2 s, the LEDs indicate the SHIFT functions
such as VITS block 1 to 8, field- or line-repetitive
mode, EXT ON/ OFF (see 3.2.7).

Switchover between CAL and VAR occurs only if
the key has not been pressed longer than 25 and
if none of keys 1 to 10 was operated while the
CAL/VAR key was being pressed.

34 £-10



SGPF Operating Instructions

3.24 REM Indicator

N

nek

The REM LED lights up if the SGPF is in the
remote-control mode.

3.25
e

GENERATOR

The generator signal is brought out at this 75-Q
sacket.

GENERATOR Output

3.2.6 POWERKey

P
ok

The POWER key is for switching the instrument
on. Prior to switching the SGPF on, observe the
instructions of section 2.1. The green LED lights
up to indicate that the instrument is on. In the
case of secondary-voltage failure, the red LED
lights up.

Table 3-2 SHIFT functions

3.2.7

e MLEAL
o

SHIFT Function

X 7O
’”\;fhvakann

To set the SHIFT function, the CAL/VAR key must
be pressed and held down: After 2 s, the LEDs indi-
cate the additional functions set. These settings
can be varied by keeping the CAL/VAR key down
and then pressing the key associated with the
desired function.

3.2.7.1

TEPTTEANE ilw

RE R LEL By LR BN iR 13084 PRACE FRkal REEY. 1 HEEN S BT S S 2

[¢] 2] o © o] (0] o) <& < <
1 2 3 1 5 5 ? . [ S i
Sl & [o] - o o] & Ox [¢] S <
MIN IHAL  CORsEIGNEL C LeiT0T HERNLIN! £ +UA IS IR 33 R Adald RN Jari.x

CAH W oz EeG 3

Switchover of Test Line Blocks

X

AEGH (R 18 3
AW BEDAELL AT -feR  PULTPULE  ndG RINE Poree

Keys 1 to 8 are associated with the coding biocks
VITS 1 to VITS 8. Block switchover is possible by
pressing one of the eight keys with the CAL/VAR
key being pressed simultaneously. The selected
VITS block is indicated by the corresponding LED
inthe upper row.

CALVARkey |Signal  VITS Field-/line- EXT Indication
repetitive

Not pressed X *1) Field-repetitive | No LED x lights
Not pressed X * Line-repetitive No LED x blinks
Not pressed x * Field-repetitive | Yes LED x lights
Not pressed X * Line-repetitive | Yes LED x blinks
Pressed 2) * X * * LED x top = VITS x
Pressed 2) * * Field-repetitive |* LED 9 top
Pressed 2) * * Line-repetitive | * LED 9 bottom
Pressed 2) * * * No LED 10 top
Pressed 2) 03 * * Yes LED 10 bottom

1} Meaning of *: not affected by this setting

2) Keep CAL/VARkey down (>25)
3) Signal 0 is set via EXT.VITS.

in normal mode, indicated by upper LEDs 8 and 10.
Every other signal can be set in normal mode.

2016.4049.02
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3.2.7.2 Line-repetitive Mode

‘éllI;lﬂk

2

L.

Key 9 is used to select field-repetitive.or line-
repetitive operation. In the SHIFT mode, the
upper LED lights up to indicate field-repetitive
operation whereas the lower LED indicates the
line-repetitive mode. If the SHIFT key is not
pressed, the LED associated with the selected
signal blinks to indicate the line-repetitive mode.
Due to the line-repetitive function implemented
in the instrument, video signal configurations
different from the field-repetitive mode are
assigned to some test signals.

With signals containing field-repetitive compo-
nents such as TEST PATTERN, VTR SIGNAL,
CROSSHATCH, COMB SIGNAL, 50 Hz, H SWEEP, V
STAIRCASE, lines representing the corresponding
signal are repeated every 80 lines in the line-
repetitive mode.

2016.4049.02

3.2.7.3 External Sweep Signal

Switchover to EXT is performed with key 10 in the
SHIFT mode. First the processor switches to a 50 %
grey pedestal (Signal #0). A signal applied to the
EXT VITS input is superimposed on the generator
signal over the entire active picture area. In order
not to overdrive the generator output stage, the
amplitude of the external signal must not exceed
1 Vpp. With the SHIFT key pressed (>2 s), the
upper LED 10 indicates EXT OFF and the lower
LED 10 EXT ON. In the normal mode, only the
selected signal is indicated.

36 E-10
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3.2.8 Programming of Test Line Coding

For programming the individual VITS biocks,

open the instrument (see also section 4.1.3}:

» Switch the instrument off and. unplug. the
power connector.

» Remove all other cables connected.

» Unscrew the two feet on the rear panel
(2 screws each) and remove them.

» Toremovethe upper cover, insert a small screw-
driver into the holes on the two sides:of the
cover at the height of the feet and take the
cover towards the rear.

» Unscrew the shielding cover of the generator
{front PCB).

» Switch the instrument on again for pro-
gramming.

On the rear side of the generator PCB only the
4-bit and the two 8-bit DIL switches are located
(Fig. 3-3). The upper two switches (S350/5351) are
for setting the line number which is the decimal
equivalent of bits Z0 to Z9. To simplify pro-
gramming, the numbers of the test lines are given
in binary format in Table 3-3. Remember that a
switch is set to 1 if the side labelled "open” is
pressed down. The test lines in 4 consecutive full
fields can be coded differently. It is, for instance,
possible to insert an eight-field sequence identi-
fication pulse inline 7 of the first field. To activate
this mode, link X373 must be changed over to
position 1-2.

VB1VB0Z9 Z8
29 28

27 26 25 24 73 72 Z1 70
27 262524232221 20

PRG EXT PZS PZ4 PZ3 PZ2Z PZt PZ0

27 26 252423222120

Programming key

$351

ggaoao

D300

D350

$351

Line number

$350

Test signal
$380
Test line programming
over
Link
4 full 1 full field
fields. |VBO=VB1=0
X373 | x373 1-2 2-3
|
X372 Link | Normal Prog.
mode mode
X372 1-2 2-3

Fig.3-3

2016.4049.02

DIL switches and links for test line coding

3.7
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The switches VB0 and VB1 enable selection of the
memory locations for the test lines of the
different full fields.

VB1 VB0 = Full field(B) . Fields

0 0 0 1and 2
0 1 1 3and4
1 0 2 S5and6
1 1 3 7and8

Field 1 is defined as the field where the burst

phase in line 1 equals 135° and where the colour
subcarrier has the sine 0° position when the sync
inline 1is 50%.

As aconsequence, the eight-field sequence identi-

fication pulse has to be inserted in full field 0 (VBO
= VB1). The test lines that are not intended to
have a full-field sequence are to be programmed
identically in each of the 4 full fields. As this
might be somewhat cumbersome when no change
oftest lines is required, the full-field sequence can
be switched off by changing link X373 over to
position 2-3. in this case, switches VB0 and VB1
must be set to 0 in normal mode and in program
mode.

On the lower 8-bit DIL switch (S380}, the test
signal is selected by means of bits PZ0 to PZ5. Bit
EXT controis the insertion puise for the EXT VITS
input and bit PRG is provided for inserting test
signals from the generator signal into a program
signal (only if the genlock option is fitted). The
two bits EXT and PRG for the insertion pulses are
active low, i.e. bit EXT must be 0 for test signal
insertion into an externa! signal, the switch must
be closed.

The VITS block to be programmed is set using the
SHIFT function or via the IEC/IEEE bus. For pro-
gramming, link X372 must be set to position 2-3.
The test signal set with bits PZ0 to PZ5 (5380) can
be displayed in the complete test line region on
an oscilloscope. In the programming mode, the
full field signal is also controlled by the switches.
Table 3-4 shows the available test signals.
Switches $350 and $351 set the line in which the
signal is to appear as well as the corresponding
full field when coding the 4 full-field sequence.
When a signal is applied to the EXT VITS input,
test signal 0 (blanking level) must be selected as
the external signal is superimposed on the gene-
rator signal. . ,

2016.4049.02

After having completed all settings, press key
$377 to store this setup in the EEPROM. After
removing link X372, programming can . be
checked on the oscilloscope. Prior to closing the
cover of the instrument, link X372 must be placed
in the initial position, so that the generator er
return to the normal operating mode.

Table 3-3 Decimal-to-binary conversion of

test line numbers

Decimal line Use $S350/5351 to setbinary

number line number
6 00 00 00000110
7 0000 00000111
8 00 00 0000 1000
9 ' 00 Q0 0000 1001
10 00 00 00001010
11 00 00 00001011
12 0000 0000 1100
13 00 00 0000 1101
14 0000 00001110
15 00 00 0000 1111
16 00 00 0001 0000
A7 (0 00 0001 0001
18 0000 00010010
19 00 00 00010011
20 000000010100
21 00 00 00010101
22 0000 00010110
319 0001 00111111
320 0001 01000000

321 0001 01000001

322 0001 01000010
323 000101000011
324 0001 01000100
325 0001 01000107
326 0001 01000110
327 0001 01000111
328 0001 01001000
329 0001 0100 1001
330 0001 01001010

331 0001 01001011

332 0001 01001100
333 0001 0100 1101
334 000101001110
335 0001 0100 1111
38 E-10
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Use S380.5-0

Use $350/5351 Use Use 10 set
Function to set binary $380.7 $380.6 binary signal
Y line number to set to set nugnbgr
bits Z9 to Z0 bit PRG bit EXT bits PZ5 to PZ0
Test line into generator signal XX XXXX XXXX 1 1 X XXXX
External signal into generator signal XX XXXX XXXX 1 0 000000
Test line into program signal XX XXXX XXXX 0 1 X XXXX
External signal into program signal XX XXXX XXXX 0 0 00 0000
Tabelle 3-4 Insertion test signals,
to be set with 5380
Decimal| Binary Signal Decimal| Binary Signal
0 000000 |Blanking ievel 21 010101 | Crosshatch
1 000001 | 50% Grey 22 010110 | Red Field
2 000010 | ColourBars 23 010111 | Pulse +Bar
3 000011 |CCIR17 24 011000 | Multipulse
4 000100 | CCiR 18/1 25 011001 | Mod Ramp
5 000101 | CCIR330/4 26 011010 | UKITS2
6 000110 jCAR33MN 27 011011 |27 pulse
7 000111 | 15kHz 28 011100 | Coring
8 001000 | H-Sweep 1 29 011101 .| Ramp
9 001001 | H-Sweep2 30 011110 | 10% Grey
10 001010 | Black burst 31 011111 [90% Grey
11 001011 | 80% Grey 32 100000 | Noise 1
12 001100 | Pulse + Pluge 33 100001 | Noise2
13 001101 JUKITS 1 34 100010 | Noise 3
14 001110 [ CCIR 18/2 35 100011 | Noise 4
15 001111 | CCIR330/5 36 100100 | Eye Odd
16 010000 | CCIR331/2 37 100101 | Eye Even
17 010001 | 250kHz 38 100110 |IBA-TestLine
18 010010 |SINX/X 39 100111 | BT - Comp. Waveform
19 010011 | Staircase 40 101000 {BBC-Test Line
20 010100 | 100% White 41 101001 | H-Sweep 3
42 101010 | H-Sweep 4
2016.4049.02 39 E-10
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Programming examples (see Fig. 3-3)

Link X372 in position 2-3
Link X373 in position 2-3

Example 1

The CCIR 330/5 test signal is to be inserted into

line 330 of the generator signal:

CCIR 330/5 = testsignal 15
= binary 001111
PRG = noinsertion
= logiclevel 1
EXT = noinsertion
= logiclevel 1
Line 330 =binary 010100 1010
Bit VBO/VB1 =0

Setting of DIL switches:

Example 3

Line 334 of an external signal is to be inserted

into the generator signal:

Blanking level test signal 0

binary 000000

PRG = noinsertion
= logic level 1
EXT = insertion
= iogiclevel 0
Line 334 = binary 010100 1110
Bit VBO/VB1 =0

Setting of DiL switches:

Line number

Test signal

Line number

Example 2 (only with genlock option)

The CCIR 18/1 test signal is to be inserted into line

18 of the program signal:

Example 4 {only with geniock option)

An external signal is to be inserted into line 14 of

a program signal:

CCIR 18 = testsignal 4 Blanking level = ;?;tasr'gggégoo

= binary 000100 = y
PRG = insertion PRG f ;gsit;::e‘ 0

= logiclevel 0 =109
EXT = no insertion EXT = msgrt;on

. = logiclevei 0

= logicievel 1
Line 18 = binary 00 0001 0010 ;‘i:f/;g el g' nary 000000 1110
Bit VBO/VB1 =0 -
Setting of DIL switches: Setting of DiL switches:

00 00

Line number

Test signal

00 00

$351 Line number

0000 1110
H 350

Test signal

}} 5380

2016.4049.02
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3.3 Remote Control

A controller (eg PCA2 or

‘. PCAS) can be connected to
the SGPF via the I[EC-625/
IEEE-488 bus to make it fully
system-compatible.

IEC/IEEE Bus

As standard, the SGPF is fitted with a 24-contact
{EC-625/IEEE-488 connector on the rear. The inter-
face complies with IEC standard 625-1 as well as
with |EEE standards 488.1 and 488.2 which wili
also be taken over by IEC. IEEE 488.2 specifies, for
instance, data transmission formats and commaon
commands.

IFC  NDAC NRED DAV ECI DI04
SRQ \ 00 3
ATN \\\ // D10 2

SH'ELD —— L]

LOGIC

GND DIO S
GND (1 1) DIO 6
GND {10}

D07

GND(8} GND{8) GND{7} GND{(6) REN D08

Fig.3-4
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Contact assignment of IEC-625/
{EEE-488-bus connector

The standardized interface includes three groups
of bus lines:

1. Databuswith8linesDIO 1toDIO 8
Data transmission is bit parallel and byte
serial, the characters being transmitted in the
I1SO 7-bit code (ASCH code).

DIO 1 represents the least significant and
DIO 8 the most significant bit.

2016.4049.02 3.1

Control bus with 5 lines
The control bus is used to manage the
information flow:

ATN (attention)

becomes active low during transmission of
addresses, common or addressed commands
to the devices on the bus.

REN {(remote enable)
for switching the device to the remote state.

SRQ (service request)
asserting SRQ enables a device to send a
service request to the controller.

IFC (interface clear)
is activated by the controlier to place the
|EC/AEEE-bus interfaces of the devices into a
defined initial state.

EOQ! (end or identify)
identifies the end of data transmission and is
used in paralie! poll.

Handshake bus with 3 lines
This bus controls data transmission timing.

NRFD (not ready for data)

in the active low state signals to the
talker/controlier that one of the devices on
the bus is not ready to accept data.

DAV (data valid)

is activated by the talker/controller shortly
after a new data byte has been put on the
data bus.

NDAC (not data accepted)
is kept active low by the bus device until the
device has accepted the data on the bus.

E-10
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For further information, eg data transmission
timing, see IEC standard 625-1.

According to IEC 625-1, devices which can be
remote-controlled via the [ECAEEE bus may be
provided with different interface functions. See
Table 3-5 for SGPF interface functions.

Table 3-5 Interface functions

fl;::;'g;‘ Interface function

SH1 Source handshake, complete
capability

AH1 Acceptor handshake, complete
capability

L4 Listener, complete capability,
unaddress if MTA

76 Talker, complete capability, capability
to answer serial poll, unaddress if
MLA

SR1 Service request, complete capability

PPO Parallel poll, no capability

DT0 Device trigger, no capability

RL1 Remote/local function, complete
capability

bC1 Device clear, complete capability

Co Controller, no capability

2016.4049.02

3.12

3.3.1  Setting the Device Address

The device address is set to "08" in the factory,
but it can be changed with the aid of the rear
address switch. On power up, the address.is read
into a non-volatile memory.

X A4 A3 A2 Al A0

24 23 22 2v 20

{factory setting)

Note: Inthe upper position, the switch is set for

logic 1.

The address is the decimal equivalent of bits A0 to
A4 of the talk or listen address. This format is also
used in the IEC/IEEE-bus commands from the
controlier.

If switch X is in position 1 and if link X101 on the
processor board is in.position 2-3, the front-panel
controls are disabled and the signal amplitude is
set to 0 dB. When the genlock option is fitted,
only test signals with 0-dB level will thus be
inserted into the program signal,

E-10
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3.3.2 Local-to-Remote State

Transition

After switching on, the device is in the local state
(manuat controt).

If the SGPF is addressed by the controller as a
listener (in R&S controllers with BASIC commands
IECOUT or IECLAD), it changes to the remote state
(remote control) and also remains in this state
after data transmission.

The front-panel LED REM lights up to
,:“ indicate this state.

There are two ways to return to the focal state:

» The controller sends the addressed command
GTL (go tolocal).

» Press any front-panel key. The controller can
disable manual return to the local state by
sending the universal command LLO (local
lockout).

Remote-to-local or local-to-remote state transi-
tion will not affect the other settings on the
device.

3.3.3 Interface Messages
interface messages (as specified in IEC625-1/
|EEE 488) are sent to the SGPF via the data lines,

the ATN line being active (low).

Universal Commands

Universal commands are encoded in the range 10

Table 3-6 Universal commands for SGPF

BASIC
Com- | command .
mand in R&S Function
controllers
DCL {ECDCL  ]Sets the command
(Device processing software to a
Clear) defined initial state. No
change of device setup.

LLO IECLLO  [Front-panel controls
{Locat disabled
Lockout)
SPE |IECSPE * |Ready for serial poll
(Serial
Poll
Enable)
SPD [ECSPD * {End.of serial poll
(Serial
Poll
Disable)

* The BASIC command "IECSPL address, status",
which includes the commands "1ECSPE" and
“IECSPD", also reads the status of the
addressed device and stores it in the integer
variable "status".

Addressed Commands

The addressed commands are encoded in the
range 00 through OF hex, 0 through 15 decimal
(see Table 3-8). They only affect devices addressed
as a listener (using the BASIC command "{ECLAD
address™).

through 1F hex, 16 through 31 decimal (see Table Table 3-7 Addressed commands for SGPF
3-8}). They affect all devices on the bus without
any addressing being required. BASIC
Com- command Function
mand in R&S
controllers
SDC [ECSDC  [interrupts processing of
{Selected received commands and
Device sets the command
Clear) processing software to a
defined initial status. No
change of device setup.
GTL(Go IECGTL JActivates the local state
To Local) (manual control).
2016.4049.02 3.13 E-10
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Table 3-8 ASCH /SO and {EC code chart

2016.4049.02

Decimal

interface message
ASCil character

3.14

Code for control characters
(addressed / universal commands)

Control characters Numbers and Upper case Lower case
symbols
0 |NUL 16 | DLE 32/ splas ] o fes @] 80 96 12| p
1 |soujerL] 17 toct o] 33 1 Jas | 1 fes | A | 81 937 | a J113] g
2 | sTX 18 | DQ2 34 50 { 2 6 B | 82 98 | b |14 «
3 | ETX 19 | DC3 35 | # §51 1 3 67| ¢ | 83 99 | ¢ J11s| s
4 |eotispc) 20 ipcalpc) 36| $ 521 4 |68 | D | 84 00 d& s ot
5 [ENQ|PPC] 21 [NAK|PPU} 37 | % | 53¢ 5 |69 | E | 85 101 ] e 117 w
6 |ACK| 22 | SYN 38| & 54} 6 70| F |86 102 f 18] v
7 | BEL 23 | €18 39 “Isst 7 )76 87 wliwosl g el w
8 | BS | GET] 24 |CcAN | sPE ] 40 | ¢ s6 | 8 72| H | 88 1041 h 120 x
g | HT jT1cT] 25 | Em |spD ] 41 Yy bs7 1 9 j73 0 0 89 05 i f12t) y
10 | LF 26 | suB 42 y * 1 s8 74 | 1 | %0 1061 j 1221 z
11| ovr 27 | ESC 30 + pse} s 1 k]9 107 k 123
12 | FF 28 | FS 48 1 , teo| ( 76 L ] o2 1081 t }12a] |
13 | CR 29 1 GS 45 - 61 = 77 i m | 93 w091 m 1251 }
14 | sQ 30 | RS 46 62 1 » ] 781 N | oa 110 n j126| -
15 | sI 31§ us a7 | /7 }e3j2/ } 9] 0] 9 111 o }127 | DEL
UNL
Addressed Universal Listen addresses Talk addresses Secondary
commands commands addresses and
commands
8 | BS |GET
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3.3.4 Device-dependent Messages

Device-dependent messages (in accordance with
IEC 625-1) are transmitted an the data lines, with
the ATN line being high, ie not active. The ASCil
code (I1SO 7-bit code) is used for transmission (see
Table 3-8).

As can be seen from Table 3-9, device-dependent

messages may be classified under two different
aspects:

Table 3-9  Classification of device-dependent

messages
Direction of transmission
Type of message
to SGPF from SGPF
Common commands | see Table | see Table
(inline with IEEE 3-10 3-11
488.2)
Device-specific see Table | see Table
commands 3-12 3-13
{depending on
device
characteristics)

In the following text, device messages received by
the SGPF are referred to as "commands”.

2016.4049.02
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Common Commands and
Queries

3.3.4.1

The commands and queries are listed in Tables
3-10 and 3-11 and concern: :

» commands referring to the service request
function and the relevant status and enable
registers,

» commands for device identification,
commands for internal device setups,

» commands for pollinginternal device
settings.

The headers of these commands consist of “*"
followed by three fetters.

Examples:
8 is assumed to be the device address (IEC-625/
IEEE-488 bus) = factory setting.
1. Basicsetting
IECOUT8, "*RST”

2. Clearing the event status register
IECOUT8, "*CLS”

3. Switchover to message without header
IECOUTS8, “"*HDR 0"

E-10
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Table3-10 Common commands received by the SGPF
Nume-
Com- | rical Description
mand | value, P
range
*RST ---  |Reset
» Places the device in the default state: SIGNAL 1; VITS 1; HFREQUENT off; AMPL
CAL; bounce time 2 s; EXT off; SCUH phase 0°; bypass off
» Switches to messages with header (same as command *HDR1)
» Clearsthe operation complete function
This command does not change the IEC/IEEE interface status, the selected IEC/IEEE-
bus address nor the registers of the service request function.
*PSC 0 Power On Status Clear
or 1 if 1:  The service request enable register {SRE) and the event status enable register
(ESE) are cleared on power-on.
if0:  The contents of the above registers are retained even if the device is switched
on and off. This allows the SGPF to assert a service request on power-on.
*HDR 0 Header
or 1 If1:  All device-dependent messages from the SGPF to the controlier are sent with
header (not the replies to common commands).
if0: Device-dependent messages are sent without header.
Setto 1 also with command *RST.
*0OPC ---  |Operation Complete
Sets bit 0 (operation complete) in the event status register if all preceding commands
have been processed and executed (see section 3.3.8}.
*CLS ---  |Clear Status
Clears the event status register (ESR). The enable registers of the service request
function (ESE and SRE) remain unchanged.
*ESE 0to |EventStatus Enable
255 The event status enable register is set to the defined value which is interpreted as a
decimal number (see section 3.3.7).
*SRE 0to |Service Request Enable
255 The service request enable register is set to the defined value which is interpreted as
a decimal number (see section 3.3.7).
*WAI --- |Wait To Continue
Interrupts command processing until all previous commands have been executed
(see section 3.3.8).

2016.4049.02
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3.3.42 Common Queries
Table 3-11 Common queries
Output message,
Query data value Description
Digits | Range
*IDN? 25 |alpha- |ldentification Query ,
NUMENC | rhe following identification text is sent in reply to the *IDN? query via

the IEC/IEEE bus:
"ROHDE & SCHWARZ,SGPF,0,1.00"
ROHDE & SCHWARZ = manufacturer
SGPF =model
0 = reserved forserial number {not used with SGPF)
1.00 = firmware level (for example)

*OPT? 1 alpha- | Optionidentification Query

NUMENC | gends information on built-in options via the IEC/IEEE bus.

0: No option builtin.

*pSC? 1 Oor1 Power-On Status Clear Query
For readout of the device's power-on-status-clear flag; see *PSCin Table
3-10.

*HDR? 1 Oor1 Header Query
For readout of header flag status; see *HDR in Table 3-10.

*oPC? 1 1 Operation Complete Query
The ASCllcharacter. 1 is placed into the output buffer and bit 4 (MAV) in
the status byte is set if all previous commands have been processed and
executed {see section 3.3.8).

*ESR? | 1to3 | 0to 255 |EventStatusRegister Query
The contents of the event status register are output in decimal form, the
register being cleared afterwards.

*ESE? 1to3 | 0to 255 | EventStatus Enable Query
The contents of the event status enable register are output in decimal
form.

*STB? 1to3 | 0to 255 |Read Status Byte Query
The contents of the status byte are output in decimal form.

*SRE? | 1to3 [0to255 | Service Request Enable Query
The contents of the service request enable register are output in
decimal form.
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Output message,

Query| datavalue Description
Digits | Range
*TST? i Oto7 SELF TEST QUERY
decimal | A hardware test of 3 parameters (ROM error, buffer RAM check, V-pulse

check) is carried out in the device. The decimal equivalent of the 3-bit
test register is sent as follows: '

Decimal- | Registerbit| Error

equivalent | number |[number Error found
2i11}0
0 01010 No error
1 01041 1 Error of clock generator
(V interrupt missing)
2 01110 2 ROM error
4 110160 3 Upon power up, no valid setting

could be found in the buffer RAM,
e.g. ifthe lithium battery is flat
(for exchange see 4.2.1)

Errors 1.and 2

Errorstand 3

Errors2 and 3

~lniviiw
R SR A O
il | ot | €]
ot | ] |

Errors1,2and 3

Note that a result is obtained only after completion of the test which
takes about 3 5. Set timeout of IECIEEE-bus controller accordingly.

*LRN? |max. 68

aipha-
numeric

LEARN QUERY

The SGPF sends a string consisting of the individual setting commands
with parameters which represent the current device status. if this string
is buffered and réeturned to the SGPF unchanged after several operations
have been carried out on the device, the SGPF is placed in the state prior
to the query (except for flags and common command registers).

The *LRN? query should always be sent as a single query message;
otherwise, the response messages cannot be separated.

2016.4049.02
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3.3.43  Device-specific Setting

Commands

All SGPF functions that can be selected using the
front-panel controls can alsa be. set via the
IEC/IEEE bus. Setting commands and front-panel
entries have the same effect.

Table 3-12 shows the setting commands and
Table 3-13 the queries with the corresponding

The headers are identical or similar to the corres-
ponding key label.so that easy-to-read (self-
documenting) programs are obtained.

The headers may be truncated by omitting
characters at the end (eg St instead of SIGNAL).
The shortest form possible is printed in bold in

messages sent by the SGPF. the tables.
Table3-12  Device-specific setting commands
Per-
Header Parameter | missible DEFAU LT Meaning
. units
units
SIGNAL <n> n:0to 30 == = Front-panel signals(see section 3.1)
0 50% grey pedestal
1to 10 signals top
11t0 20 signals centre
21to0 30 signals bottom
<n> <unit> n: 1to 10 A, B C -—- Direct selection of front-panel
signals, eg: SIGNAL 3B = signal 13
{A = top, B = centre, C = bottom)
VITS <n> n:1to8 - - Selection of the 8 different test fine
blocks, eg.
VITS 3 = testline block 3
AMPLITUDE CALIBRATED |--- - - |Example:
AMPLITUDE C = position CAL
AMPLITUDE VARIABLE |- -~ --- Example:
AMPLITUDE V = position VAR
Setting via front-panel
potentiometer
AMPLITUDE 0.496t0 1.416 \'} v Setting by internal D/A converter.
<n> <unit> 496 to 1416 mv Indication by CAL and VAR LEDs.
-6.09 t0 3.02 dB Setting in 4-mV steps, eg:
49.6to 141.6 PCT AMPLITUDE 52 PCT
= 52% amplitude
BOUNCETIME 0.08 to 16.000 S S Changing the bounce signal period;
80 to 16000 ms setting in steps of 80 ms
SC_H_PHASE -360to +360 DEG SC/H phase shift;
-6.283 to RAD setting in steps of 0.088°
+6.283
BYPASS 1) Oto1 0: device not bypassed
ON 1: device bypassed
OFF

1) The command is only applicable if the Genlock Option SG.F-Z2 (order no. 2016.6964.02)
and the Junction Panel with bypass SG.F-Z (order no. 2016.1679.02) are fitted.

2016.4049.02
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Per-
Header Parameter | missible DEFAULT Meaning
. units
units
HFREQUENT Oto1 Switching line-repetitive mode on
ON and off.
OFrF The associated LED blinks to
indicate this mode.
EXTERNAL Oto 1 Switching on and off of sweep
ON signal applied to the EXT VITS input
OFr for superposition on a 50% grey
pedestal ( = Signal # 0).

Examples:
{(The IEC/IEEE-bus address of SGPF is assumed to be 8).

IECOUT 8, "SIG 4; AM 780 mv"

IECOUT 8, "SIG 5C; AMPL VAR"®

IECOUT 8, "AMPL 1.345" Or IECOUT 8, "AM 1.345V" Or IECOUT 8, "AM 1345 mv"
IECOUT 8, "BOU 4.04" Or IECOUT 8, "Bounce 4040 ms”

IECOUT 8, "HFREQU 0" or TECOUT 8, "HFREQU OFF

3.3.4.4 Device-specific Queries

The shortest form possible is printed in bold in the table.

Table3-13  Device-specific queries
Message sent by SGPF in talk mode
Query Parameter or number format

Header in default units
SIGNAL? SIGNAL 0 to 30
VITS? VITS 1t08
AMPLITUDE? AMPLITUDE CALIBRATED VARIABLE

0.496 to 1.416

BOUNCETIME? BOUNCETIME 0.08 to 16.00
HFREQUENT? HFREQUENT 0to1
SC_H_PHASE? SC_H_PHASE -179.92 to 180.00
BYPASS? BYPASS 0to1
EXTERNAL? EXTERNAL 0to1
Examples:

10 IECTERM 10 (talkerdelimiter "LF")
20 IECOUT 8, "*HDR 1; Sig?; Ampl?"

30 IECIN 8, AS

40 PRINT A$ yields the following output (example): SIGNAL 25; AMPLITUDE CALIBRATED

2016.4049.02
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3.3.5 Syntax of Setting Commands and
Queries
(Controller-to-Device Messages)

Fig. 3-5 shows the syntax of a command line
{program message). Each message must be
terminated by one of the following delimiters:
® Newline = NL{ASCli code 10 decimal)
® End (EOI line active) together with

» thelast character of the command line or

» thesemicolon{;)or

» an ASClI character with the code 0 through

32 decimal

Since a carriage return (ASCH code 13 decimal) is
permissible as a filler without effect in front of
the delimiter, the combination CR + NL can be
used as well.

Command line

All Rohde & Schwarz |EC/IEEE-bus controllers send
astandard delimiter accepted by the device.

A command line may also take up more than one
line on the screen of the controller as it is only
terminated by the delimiter. Most IEC/IEEE-bus
controllers automatically add the delimiter to the
useful text.

A command line may contain several. commands
{program message units} that must be separated
from each other by a semicolon (;).

()

;(SP)I Numerical

—(SP) L[ Unit

RPN

value
—[ ! Header i(S"P)l—

Alphanumeric parameters

- Yisp)

Delimiter

?

Numerical value L—] r——-——-I
{(Number) {.) — (Number)

{(*-)

(E) (+) r——-]
(SP) L—{ H {SP) }— (Number)
(e) T

(Number)

}: Mantissa

> Exponent '%

SP: Any character with the ASCll code 0 through 9 and 11 through 32 decimal, in particular the space

character.

Fig. 3-5 Syntax diagram of a command line

*RST; SIGNAL 26; AMPLO.65V <CR><LF>

|

Line feed
Carriage return

SIG?; AMPL? <LF>

2016.4049.02
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A command may consist of the following
elements:
® Header and question mark

e.g. SIGNAL?

When receiving such a combination, the SGPF

makes the requested data available in an

output buffer to enable their transmission via

the IEC/IEEE bus as soon as the SGPF has been

addressed as the talker.

Note: The question mark is placed directly
after the header.

® Header and numerical value
e.g. AMPL 61.3E-2

Header and numerical value{s) must be separa-
ted by at least one space (ASCll code 32 deci-
mal). In the case of device-specific commands,
the numerical value may be followed by a unit.

Lower case and upper case are both permissible
as they are equivalent. Units can thus be written
in their usual form (e.g. dB) instead of in upper
case (e.g. DB) which is also permissible.

Additional spaces may be inserted at the
following positions:

» before the header,

» between header and numerical value,

» before and after the semicolon (;),

» before the delimiter.

Headers of device-specific commands

The headers are identical or similar to the key
jabelling. This yields easy-to-read (self-documen-
ting) programs.

By omitting certain characters, the headers may
be truncated (e.g.: S or Si instead of signal). The
shortest form possible is given in bold in Tables
3-12to0 3-13.

2016.4049.02
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Numerical values

Only decimal numbers and the foliowing
notations are permissible:

® \With or withoutsign
eqg. 5 +5,-5

e With or without decimal point, the position of
the decimal point being freely selectable
e.qg. 1.234,-100.5, .327

® With or without exponent to the base of 10,
“E" or "e" defining the exponent
eq. 451, 451E-3, +4.5%e-2

® The exponent may be used with or without
sign, a space being permitted instead of the
sign '
e.q.

® Mantissa and exponent may be preceded by
zeros
e.g.

® The mantissa may consist of a maximum of 40
digits without leading zeros. The length of the
exponent is limited to 2 digits. If this length is
exceeded in the case of ne.g.ative exponents,
the number is rounded off to zero; with posi-
tive exponents overflow occurs. If the length
of the mantissa is exceeded, decimal places are
truncated whereas too many places before the
decimal point result in an overflow.

1.5E+ 3, 1.5E-3, 1.5E3

+0001.5,-01.5€-03

Note: The exponent alone (e.g. E-3) must
not be used; the correct format is
1E-3.

Unit

in the case of device-dependent setting

commands, a unit may be appended directly to
the numerical value (e.g. 1.38, also permissible
1.38E3MV). . The permissible units are listed in
Table 3-12. The units may also be abbreviated
and written in lower-case or upper-case letters. if
no unit is specified, the default unit will apply.
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3.3.6 Syntax of Messages sent by
SGPF in Talk Mode

(Device-to-Controller Messages)

The SGPF sends messages via the IEC/IEEE bus if:

1. it has been requested by one or more queries
{messages followed by a question mark)
within a single command line to make data
available in the output buffer,

2. setting bit 4 (MAV = message available) in the
status byte indicates that the requested data
are available in the output buffer (see also
section 3.3.7), and if

3. it has been addressed as a talker (BASIC
command "{ECIN address, string variable™).

it should be noted that the command line with
the queries is sent immediately before the talk
address. If another command line is sent in
between, the output buffer is cleared.

if the SGPF is addressed as a talker immediately
after a gquery without due consideration of
point2) above, the bus handshake will be
inhibited until the requested data are available
{eg with query *TST? approx. 3s).

The syntax of the messages sent by the SGPF is

shown in Fig. 3-6. It is similar to that of the
commands the SGPF receives.

2016.4049.02
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® NL (ASCll code 10 decimal) together with End
(ECI line active) is used as the delimiter.

® Using the command “"*HDRO" or "*HDR1", itis
possible to select whether only numerical
values (*HDRO} or the header plus numerical
values (*HDR1) are to be sent.

The setting "header plus numerical values” is also
selected by
» the command *RST (reset).

The transmission of headers plus numerical
values allows messages sent by the SGPF to be
returned unchanged as commands. Any setting
entered via the keyboard can thus be read out,
stored in the controller and repeated later on via
the IEC/IEEE bus.

e |f the SGPF receives several queries, it also
returns several messages in a single line; these
messages are separated from each other by a
semicolon.

e Header and numerical values are always
separated by a space.

® Headers only consist of upper case letters and
the character *.

® Fig. 3-6 shows the syntax of the numerical
values. Only decimal numbers are sent. As
regards the exact format of the numerical
values for each specific message, see Tables
3-11and 3-13.

& The messages sent by the SGPF do not include
any units. In the case of physical quantities, the
numerical values are referred to the default
units listed in Table 3-12.
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Program examples:

{For the IEC/IEEE-bus controller PCAS, 8 being assumed as the [EC/IEEE-bus address of SGPF)

Example 1: Self-test

10
20
30
40

IECTIME 5000 . ..................
IECTERM 10 ... ... i
IECOUT 8, "*TST?" ... ... .......
IECIN 8,ST§ .. ... ...

PRINT "Selbsttest SGPF: ";ST$

Timeout = 55; test takes about 3 s
Input delimiter: NL

Triggering of test function

Talker addressing and data reading

Example 2: Identification; data available signalled by service request

10
20
30

100
110
120
130
140
150
160

IECTERM 10 ... o oiut.
ON SRQ GOSUB 100 ............
IECOUT 8, "*SRE 16; *IbBN?" Caa

REM  SERVICE REQUEST RQUTINE

IECSPL B,S8% i

IF (S% AND 16) = 0 THEN GOTO 150

IECIN 8,IDS ... i

PRINT "Identifikation:”; ID$
ON SRQ GOSUB 100
RETURN

2016.4049.02
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Input delimiter: NL
Upon service request-go to line 100
SRQ by MAV bit and identification query

Serial poll
Service request from SGPF?
If so, talker addressing

E-10
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Output queue
)
Y Numerical :
O Header  (SP) Delimiter
value \
— Alphanumeric parameters
ASCH text Delimiter

Numerical value

{+) r—————‘
— }r- {(Number) t——r {) ="(Number) —r

)

SP: Space (ASCli code 32 decimal)

ASCii-text: Response to queries *IDN? and *OPT? (see Table 3-11)

Fig.3-6 Syntax diagram of messages sent by SGPF

Example with header:
SIGNAL 22; AMPLITUDE CALIBRATED; BOUNCETIME 4.00 (LF+END)

Exampie without header:
22; CALIBRATED; 4.00 (LF+END)

2016.4049.02 3.25
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3.3.7 Service Request (according to
IEEE 488.2) and Status Registers

SGPF Remote Control

The figure below shows the status registers and  In line with |EEE 488.2, the status byte (STB) and
how they are linked together.

Bit number

Weighting

Bit number

Weighting

Bit number

Weighting

Bit number

Weighting

its enable register (SRE), which are also used with
older devices, are supplemented by the event
status register {ESR) and the associated event
status enable register (ESE).

Power On

User Request

Command Error

Execution Error

Device-dependent Error
Query Error

Request Control
l {—‘ Operation Complete

Fig.3-7 Statusregisters

2016.4049.02

Event Status
7 6 5 4 3 2 1 0 Register
128 | 64 | 32 | 16 8 4 2 1 ::zz? ,
value
| | | I | | | |
AND AND AND AND AND AND AND AND
l t I I ‘ ! l l Event Status
7 6 5 4 3 2 1 0 Enable
*ESE?
128 64 32 16 8 4 2 1
*ESE value
] \d / i A l
oo (OR) -
notempty
Output buffer
RQS l
MSS | ESB | MAV
7 6 5 4 3 2 1 0 Status Byte
*STB?
128 64 32 16 8 4 2 1 *STB value
| l l [ | | l
AND AND AND AND AND AND AND
l | I l { l i Service Request
S *
SRE?
4
128 \I, 32 16 8 2 1 *SRE value
T
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Table3-14  Description of event status register
Bit
number Description
7 Power on
This bit is set when the SGPF is switched on or when the power returns after an AC
supply failure.
6 User request

This bit is set if a key has been pressed on the SGPF.

If the enable registers are set accordingly, a service request will be triggered. This

function proves useful for test setups which require both manual operation and

IEC/IEEE-bus control.

5 Command error

This bit is set if one of the following errors is detected during the analysis of the

commands received:

® general syntax error

¢ illegal unit of measurement

o illegal header

4 Execution error
This bit is set if one of the parameters is outside of the legal input range when the
commands received are executed.

3 Not used in the SGPF

2 Query error

This bit is set

e ifthe controller tries to read data from the SGPF without having issued a query,

e if data available in the SGPF output buffer have not been read out and if a new
command is sent to the SGPF instead. in this case, the output buffer will be
cleared.

1 Request control
Not used in the SGPF
0 Operation complete

This bit is set in response to the command *OPC if all preceding commands have
been executed.
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In the event status register (ESR), a bit is set to 1
when specific events occur (eg error, operation
complete message); see Fig. 3-7.

These bits remain set unti! they are reset. by
reading the event status register (by means of
*ESR?) or by the following conditions:

® the command *CLS

® switching on the AC supply voltage
(however, the power-on bit is then set)

With the event status enable register {ESE) the
user can determine which bits in the event status
register should set the event summary bit ESB
(bit 5 of the status byte), which in turn may pro-
duce a service request. The summary bit is only
set if at least one bit in the ESR and the
corresponding bit in the ESE are set to 1. The
summary bit is automatically reset if above
condition is no longer met, eg if the bits in the
ESR have been reset by reading the event status
register or if the contents of the event status
enabie register (ESE) have been modified.

The event status enable register is written to with
the command "*ESE value” ("value” being the
contents in decimal) and can be read with the
.query *ESE2. This enable register is cleared upon
power on when the power-on-status-ciear flag is
1 (*PSC1).

The ESE register cannot be changed by other
commands or interface messages (DCL, SDC).

Note that the bits of the status registers are
numbered from 0 to 7 in accordance with
IEEE 488.2, but that the bus data lines are
designated DIO1 to DIO8.

With the service request enable register (SRE) the
user can determine if a 0-to-1 transition of the
MAYV or ESB bit is to set the RQS bit of the status
byte and if activation of the SRQ line is to cause a
service request to be sent to the controller. As
every bit in the service request enable register is

assigned a corresponding bit in the status byte,
the following configurations or combinations are
possibie:

Con- | BitNo.
tentsof | (0to 7)
SRE setin Effect
{dec.) SRE

0 -- No service request

16 4 Service request if the MAV
bit is set (message in output
buffer)

32 5 Service request if the ESB bit
is set (at least 1 bit in the
event status register is set
and not masked)

48 4+5 |Service request in the two
cases mentioned above

The service request enable register (SRE) is
written to with the command “*SRE value”
("value" being the contents in decimal) and can
be read with the query *SRE?. This register is set
to 0 upon power-on when the power-on-status-
clear flag is 1; this inhibits the service request
function of the SGPF. The SRE register cannot be
changed: by other commands or interface
messages (DCL, SDC).

Several devices may simulitaneously issue a service
request, the open-collector drivers acting as an
OR function on the SRQ line. To identify the
device that issued the service request, the
controller has to read the status bytes of the
devices. A set RQS bit (bit 6/DIO 7) shows that the
device is sending a service request.

Bit No. Bus line Acronym Description
(0to7)
4 DIO 5 MAV Message available
Shows that a message is available in the output buffer
to be read out.
The bitis 0 if the output buffer is empty.
5 DIO6 ESB Summary bit of event status register
DIO7 RQS Request service (read by serial poll)
MSS Master summary status (read by *STB?)
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The SGPF status byte can be read in the following
ways:

] By the query *STB?

MSS {(master summary status) is transferred in this
case as bit 6. MSS is 1 if at least one bit in the
status byte and the corresponding bit in the
service request enable register (SRE) are set.

The contents of the status byte, including the
MSS bit, are output in decimal. However, it is not
possible to recognize in this way whether the
MAV bit is set. Reading does not change the
status byte nor does it clear any service reguest.

. By a serial poll

{With R&S controllers: IECSPL address, status)

The contents are transferred in the form of a
binary byte. RQS (request service) is sent as bit 6.
RQS is set if the addressed device has caused the
service request. Then the RQS bit is reset te 0 and
the service request is inactive; the remaining bits
of the status byte are not changed. RQS is also
cleared if MSS is cleared, eg by clearing the
service request enable register (SRE).

Program example

The status byte is cleared:

® By *CLS at the beginning of a command
line.
At the beginning of a command line the output
buffer (and thus the MAV bit} is cleared. *CLS
clears the event status register (and thus the ESB
bit). This causes the MSS and the RQS bits as well
as the service request to be cleared.
® By responding to the entries in the status
byte:
With the MAV bit set:
by reading the contents of the output
buffer JECIN address,A$)
With the ESB set:
by reading the event status register (*ESR?)

This also clears the MSS and RQS bits in the status
byte as well as the service request.

In this example, a service request is issued if an error is detected and subsequently identified from
the event status register. {The command set of the |EC/EEE-bus controller PCAS is used; the

|IEC/IEEE-bus address of SGPF is assumed to be 8).

10 IECTERM 10
20 ON SRQ GOSUB 100

30 IECOUT 8, "*CLS; *HDR 0; *ESE 60; *SRE 32"

100
110
120
130
140
150

REM
REM
REM
IECSPL 8, S%

IF {(S% AND 64) = 0 THEN GOTO 300
IECOUT 8,"*ESR?"
160 IECIN 8,ES

170 E% =VAL(ES$)

180 IF (E% AND 32) <>0 THEN PRINT
190 IF (E% AND 16) <>0 THEN PRINT
200 IF (E% AND 8) <>0 THEN PRINT
210 IF (E% AND 4) <>0 THEN PRINT
220 ON SRQ GOSUB 100

230 RETURN

240 REM

300 REM service request from another unit

SERVICE REQUEST ROUTINE

"QUERY ERROR"

380
330

ON SRQ GOSUB 100
RETURN

Note:

b Lo

"COMMAND ERROR"
"EXECUTION ERROR"
"DEVICE-DEPENDENT ERROR"

Input terminator: NL

For service request in the case
ofanerror

SRQ not from SGPF?
Read event status register

If the status byte is changed during the execution of the SRQ routine and if there is still a

condition for a service request, the SRQ line goes active again. The result may be that after
executing the SRQ routine the controller again detects a SRQ.
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3.3.8 Timing of Command Execution

and Synchronization

Commands received by the SGPF are first stored
in an input buffer which can hold a maximum of
255 characters. After the delimiter has been recei-
ved, the commands are executed in the sequence
in which they have been sent. During this time,
the IEC/IEEE bus may be used for communication
with other devices.

Note:

Command lines exceeding the input buffer
capacity result in errors.

Commands *OPC and *OPC? (operation
complete) are used for signalling back the time
when the execution of the commands received
has been terminated and the output signal of the
SGPF has settled to the new values.

*OPC sets bit 0 in the event status register so that
a service request can be triggered when ali pre-
ceding commands have been executed.

Program example

*OPC? places the message "1" in the output
buffer and sets bit 4 (MAV) in the status byte if all
preceding commands have been executed.

This synchronization method is recommended if
another device requiring the settied signal of the
SGPF is to be requested to start a measurement
via the [EC/IEEE bus.

After *WA| the SGPF delays the execution of new
commands until all preceding commands have
been completely executed. This prevents the
execution of commands to overlap.

3.3.9 Error Handling

All errors detected by the SGPF in connection
with |[EC/IEEE-bus control are signalled by setting
a bit (bit 2, 4 or 5) in the event status register {see
Table 3-14). These bits remain set until the event
status register is read out or cleared by means of
command *CLS. This complies with |EEE 488.2
and permits issuing a service request and pro-
gram-controlled error evaluation.

{The command set of the IEC/IEEE-bus controtier PCAS is used; the IEC/IEEE-bus address of the SGPF is

assumed to be 8).

This program shows a simple synchronization method. Query *OPC? generates a message as soon as
all preceding commands have been executed and the SGPF output signal has settled. Since this
message is to be read into line 30, the bus handshake is stopped until the message is available and the

SGPF output signal has settled.

10 IECTERM 10
20 IECOUT 8, "SIG 12; AMPL 0.65; *QP(C?"
30 IECIN 8,A$: REM A$ no longer used

40 REM From now on, signal 12 is available at the SGPF output
50 REM with an amplitude of 0.65 V. Since the signal of the

60 REM SGPF is only changed if the full field changes and since
70 REM the output amplitude requires a certain time for

80 REM settling, it may take up to about 120 ms before the OPC

90 REM message is output in line 30.

2016.4049.02
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SGPF Remote Control

The table below holds the various commands and events causing a reset of individual device functions.

Table 3-15 Resetting device functions

Event Switching on operating voltage DCL, Com-
{Device Clear) mands
Power On Status Clear | CAL/VAR key 3DC
Effect Flag pressed? (Selected *RST | *CLS
= masTerpeser | Device Clear)
0 1

Basic device setup - -- yes - yes --
Clearing event status yes yes yes -- yes yes
register ESR

Clearing ESE and SRE -- yes yes - - -~
registers

Clearing output buffer yes yes yes yes -- 3)
Clearing service request yes N yes 2) 2) 3)
Messages from SGPF with -- -- yes -- yes -~
header

Resetting command yes yes yes yes -- --
processing and clearing

input buffer

Yes, but "service request on pawer on" possible.
2) Yes, if only caused by a message in the output buffer.

3} Yes, if *CLS is sent at the beginning of a command line.
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4 Maintenance

The SGPF requires no regular maintenance.
Note: This chapter describes troubleshooting at
the module level. For troubleshooting at
a deeper level, we recomment the Service
Manual with the order number:
2016.4149.24.

4.1 General Information

4.1.1

It is recommended that a soft, lint-free duster or a
brush be used for cleaning on the outside. For
heavier soiling, meths or mild detergents may be
used. Do not use any nitro thinners, acetone, etc.
since these solvents may damage the front-panel
labelling or plastic partstkeys).

Cleaning

4.1.2

The instrument can be stored at temperatures
between -40 and + 70°C.

The instrument should be protected against dust
if itis stored for a prolonged period.

Storage

4.1.3 Opening and Closing the

Instrument

» Switch off the instrument and disconnect the
power plug.

» Disconnect all other cables.

» Unscrew the two supporting feet from the rear
panel {2 screws each).

» Use a small screwdriver to lift off the upper
cover. To do this, insert the screwdriver in the
recess on the side near the supporting feet.

» If necessary, unscrew the shielding plate from
the process controller (rear PC board) or from
the generator {front PC board).

2016.4049.02

To close the instrument, proceed in reverse order.
When sliding on:the cover, make:sure that it fits
tightly in the frame. When screwing down the
feet, press the cover to the instrument untif it locks
in position.

4.1.4 Replacing the Lithium Battery
The SGPF has a RAM which is backed up by a
lithium battery. The service life of this battery
depends on how the instrument is used (eg after
long storage at high temperatures). The battery
should be replaced from time to time (about once
in three years) by one of the same type. To open
the instrument, proceed as described in section
4.1.3 and replace the battery properly {(solder fugs
and use cable ties for fastening).

The battery used in the instrument
is a high-power lithium cell. It must
% not beshort-circuited or recharged
% under any circumstances. Do not

CAUTION:

A, - open used cells and handle them as
HAZARDOUS WASTE.

4.2 Checking the Crystal
Oscillator

The crystal oscillator of the generator is subject to
aging. To maintain the accuracy of 4x10-6, the
oscillator should be checked once a year and
readjusted, if required. For measuring the clock
frequency of 15 MHz refer to section 4.3.2.
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4.3

Checking the main performance data of the SGPF
is described in the following. After replacing
components, readjustment may be necessary for
which the following instruments-are required:

»  Video Noise Meter UPSF 2
> TV Digital Oscilloscope ODF

> Video Timing Analyzer TIF

» Frequency counter

> 200-kHz highpass filter 75Q

> RMS Voltmeter URE 2
4.3.1 Signal Amplitude

(see Fig. 4-1)

The signal amplitude is measured with the aid of
the Video Noise Meter UPSF 2. The SGPF signal is
applied to the rear test input of the UPSF 2. The
test signal CCIR 17 is selected on the generator.
The reference bar measurement of the UPSF 2
atlows the amplitude to be measured in a line of
the picture {eg line 30). The first sampling point
must be set to 17 ps and the second to 37 ps. At
the UPSF 2 monitor output, the following signal
should now be in the line selected:

I 1L

Checking the Rated Specifications

Readout on the UPSF 2 is: 700 mV 4 mV.

If the SGPF is set to VAR, the setting range of the

signal amplitude can be checked. It is between
347 mV and 992 mV.

The signal amplitude measurement is repeated
for the second generator output. The TV Digital
Oscilloscope ODF or the Video Timing Analyzer
TIF can also be used for these measurements.

432 Clock Frequency
The SGPF clock frequency can be measured
indirectly based on the line frequency of the
compaosite sync {output X7, rear panel) in the line-
repetitive mode.

15625 *0.0625 Hz

However, the clock frequency can also be
measured directly. To this effect, remove the
panelling and the shielding cover of the gene-
rator board and measure at pin 1 of D300.
The clock frequency is:

15 MHz t 60 Hz

Generator signal
i |
i ODF |
1 TIF I
T
Fig. 4-1 Test setup for measuring signal amplitude
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433 Signal Waveform

(see Fig. 4-2)

SGPF Signal generation is purely digital, ie the
signal is stored in the form of samples and
converted to analog form by means of a D/A
converter. A fault in the digital generation may
affect all signals. A ramp signa! is best for
checking the performance of the generator, since
it runs through all steps of the D/A converter. An
oscilloscope triggered by the H sync pulse of the
CCVS is used for checking.

The signal is checked for quality. The ramp rises
by 3 mV approximately every 200 ns. Apart from
a small ripple caused by the glitches of the D/A
converter, the signal should rise monotonically.

The quality of the ramp signal can also be
checked by measuring the S/N ratio using the
UPSF 2. The test setup in section 4.3.1 is required,
the signal being applied via an external 200-kHz
highpass filter (UPSF2-Z); see Fig. 4-2.

2016.4049.02

A full-field S/N ratio measurement should yield
the following result (referred to 0.7 V of UPSF 2):
=70 dB, rms, weighted, 0.2 t0 5 MHz

Highpass
.- filter
200 kHz
UPSF2-Z
347.5176.02

CQvs

Sync

Fig. 4-2 Test setup for measuring S/N ratio
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Waveforms of TV Generator PAL SGPF

Overview

Signal description foliows the order in which the front-panel keys are arranged.

Direct signal selection
Key Text top Text centre Text bottom
No. LED top LED bottom both LEDs Page
(a) (b) (9
1 TEST PATTERN VTR SIGNAL CROSSHATCH 721073
2 COLOUR BARS COMB SIGNAL RED FIELD 7.4
3 CCIR17 UKITS 1 PULSE + BAR 7.5
4 CCIR 18/1 CCIR 1872 MULTIPULSE 7.6
5 CCIR 330/4 CCIR330/5 MOD RAMP 7.7
6 CCIR331/1 CCIR 33172 UKITS 2 7.8
7 15kHz 250 kHz 50Hz 7.9
8 H SWEEP SIN X/X CORING 7.10t0 7.11
9 V STAIRCASE STAIRCASE RAMP 7.12
10 BLACK BURST 100 % WHITE BOUNCE 7.13

50% grey pedestal (signal #0): Selectable by pressing keys CAL/VAR and 10 together
(indicated by upper LEDs 8 and 10)

2016.4049.02

7.1




SGPF Annex

Test Signal 1a TEST PATTERN

Description:

This universal test pattern is internationally used for testing TV receivers. it comprises a number of
signal elements which permit virtually all distortions of a receiver, for instance, to be assessed at at
glance. As an option, the FuBK test pattern can be implemented as well.

Uses:
No. Designation Aspects checked
1 |Border Picture size, deflection, effect of bianking, synchronization
2 |Crosshatch, circle Convergence, linearity, beam deflection, focussing and
geometrical distortion
3 |AntiPAL +V, £ U Group delay errors in the PAL decoder,
no delay errors = areas colouriess
4 |R-Y,G-YandB-Y Colour decoding
4a 1B-Y = 0, ¢y = 270°
4b {B-Y = 0, ¢sc = 90°
4c 1G-Y = 0, b5 = 326°
4d |G-Y =0, ¢ = 146°
4e {R-Y =0, ¢, = 180°
4f |R-Y =0, gsc = 0°
5 |Black window and pluge Streaking, rounding, brightness
{no text) adjustment of monitors
6 |Whitewindow withnegative- |Reflection, groupdelay
going 2T pulse
7 }250 kHz squarewave Overshoot
8 |Colourbars Colour characteristics
9 | Centre marker Picture centering
10 |Multiburst Resolution (0.8 MHz, 1.8 MHz, 2.8 MHz, 3.8 MHz, 4.8 MHz)
11 |6-step staircase Linearity, brightness and contrast
12 |Black window with positive- Reflection, group delay

going 27 pulse (no text)

13 | Yeliow-red-yellow Chrominance-to-luminance delay differences

- T
white Tyellow yan |green magenta red | biue | black
- i i
S75% f 0%
4a / ' E
[ ‘x
H % el sow o orexoi) t0e%

et

b;;¢ ‘, black ] : t

T
] } TMHZ | 2MHz | 3MHZ 2,43 MHz i
2,8 MMz % = '

i 3 g
"',oqs] 20% | 40% " 6o% | s0% 100%° af - "
o hY B
- l . - : ; vy
3 4@« B +U “

Cepyeew [ Lyeliow

“‘O_RMHZ 18MHz | T8 l3gpmz i gmMHz | ¢
Y

| g +=

Universal test pattern FuBK test pattern

Signal 1a TESTPATTERN
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Test Signal 1b VTR SIGNAL

Description:

At the beginning of the picture, the test line region is repeated three times at a spacing of 16 lines. The
remaining picture area consists in half of the CCIR 330 signal, in half of the EBU ¢olour bar 10070/75/0.

Uses:

The signal is used as the reference leader for manual or automatic adjustment of video tape recorders
{according to CCIR Rec. 469-3). With the test lines being repeated three times, each video head can be
examined separately using a test line analyzer

Test lines repeated three times
Luminance 21
bar pulse Starrcase
CCIR330
white {yellow | cyan | green | mag. | red | blue | black Colour bars

Signal tb VTR SIGNAL

Test Signal 1c CROSSHATCH
Description:

The signal consists of 18 vertical and 14 horizontal lines (universal test pattern) or
19 vertical and 15 horizontal lines (FuBK test pattern).

The vertical lines are produced by 2T pulses at 100% amplitude, whereas the horizontal lines are all-
white lines at 100% amplitude, (1 all-white line per field).

Uses:

This signal permits convergence errors and geometrical distortion of TV receivers and monitors to be
assessed. in the case of convergence errors, the lines are no longer white but run into the three primary
colours RGB. In the case of geometrical distortion, the squares do not have the same size over the
whole screen and are not guadratic.

1 A

Horizontal lines: one all-white line

Vertical lines: 19(18) x 2T pulse

T
£eceidi

T

Eaus

Signal 1¢  CROSSHATCH
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Test Signal 2a COLOUR BARS

Description:

According to CCIR and EBU specifications, the colour bars exhibit 100% luminance amplitude and 75%
colour saturation.

Uses:

The colour bars are the standard signal for testing and adjusting phase and level of a CCVS. Especially
colour coding during signal generation can be checked rapidly and easily on a vectorscope.

Test Signal 2b COMB SIGNAL

Description:

This signal consists of a white window (100% amplitude), a pluge signal (2% amplitude), a 27 pulse
and a modulated 20T pulse with 100% amplitude each. The signal elements are arranged on a black
background (0% amplitude).

Uses:

The built-in window makes field-repetitive tilts (50 Hz) and line-repetitive tilts (15 kHz) directly visible
on the monitor. The same holds for reflection and echos.
This signal is furthermore used for adjusting the brightness of monitors.

Test Signal 2¢ RED FIELD

Description:

Amplitude, phase and rise time of the red field are the same as those of the red bar in the 100/0/75/0
colour bar signal (test signal 2a).

Uses:

The red-field signal is particularly suited for assessing and measuring unwanted amplitude and phase
noise of the colour subcarrier, such as it occurs especially with VTRs.

The signal is also used for measuring intermodulation products of colour subcarrier and sound
subcarrier in system B/G {1.07-MHz moiré patterning)

21- Signal 2a

P T COLOUR BARS
Pluge +2%
L]

white 100% Signal 2b
COMB SIGNAL

RRR
Pluge +2%
L]

Signal 2¢

RED FIELD
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Test Signal 3a CCIR17

Description:

The line begins with a luminance bar which is followed by a 2T pulse, a modulated 20T pulse and a
5-step staircase.

Uses:

The setup of the signal complies with CCIR Recommendation 473-4. The signal is mostly used as a test
line for automatic measurement and monitoring of TV transmitters. The luminance bar furthermore
serves as the amplitude reference for automatic level control. The CCIR 17 signal allows the following
distortions to be measured:

Luminance bar: level errors, line-repetitive tilt, overshoot and rounding

2T pulse: amplitude errors, pulse distortion and reflection
20T pulse: amplitude and group delay between luminance and chrominance

Staircase: Luminanice non-linearity

Test Signal 3b UKITS1

Description:

This insertion test signal contains a luminance bar followed by a 27T pulse, a modulated 107 pulse and a
5-step staircase with superimposed chrominance subcarrier. The signal is in line with standard
specifications in Great Britain.

Uses:

The signal allows the same errors to be measured as the insertion test signals CCIR 17 and 330.

Test Signal 3¢ PULSE + BAR

Description:

The signal contains the modulated 10T pulse, the 2T pulse and the 15-kHz squarewave in one line. All
pulses are generated with 100% amplitude.

Uses:

As the pulses directly follow one another, frequency-dependent amplitude errors such as streaking, sag
and tilt, and reflection can be easily assessed on an oscilloscope.

The distortion of the 10T puise furthermore allows luminance-to-chrominance intermodulation and
group delay errors to be determined.

Signal3a CCIR17 Signal 3b UKITS 1 Signal 3¢  PULSE + BAR
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Test Signal 4a CCIR 18/1
Test Signal 4b CCiR 18/2

Description:
The CCIR 18 multiburst signal is generated in two versions:

Test signal 4a

According to CCIR Rec. 473-4 with a squarewave reference pulse and 6 sinewave bursts of 0.5 MHz,
1.0MHz, 2.0 MHz, 4 0 MHz, 48 MHz and 5.8 MHz (420 mVy, at 50% luminance).

Test signal 4b

According to the specifications of the German PTT with a 0.2-MHz reference signal and 4 sinewave

bursts of 0.5 MHz, 1.5 MHz, 3.0 MHz and 4.43 MHz (420 mV,p at 50% luminance).
Uses:

The multiburst signal allows amplitude/frequency response distortions tc be assessed. Therefore,. the
signal is also used as a test line in the automatic measurement and monitoring of TV transmitters.

Test Signal 4c MULTIPULSE

Description:

A luminance bar and a 27 pulse at 100% amplitude at the beginning of the line are followed by a
number of modulated sin2 pulses at 100% amplitude:

- 20T pulse modulated with 1 MHz
- 10T pulse modulated with 2 MHz, 3 MiHz, 4 MHz and 5 MHz

Uses:

The amplitudes of the modulated sin2 puises are referred to the luminance bar at the beginning of the
line to determine the amplitude/frequency response. Thus, the deviation from the nominal amplitude
can be determined for each frequency. To determine the group-delay/frequency response, the baseline
distortion of the individual pulses or the amplitudes of the sinewaves which are symmetrical about the
pulse centre are evaluated.

| il

| |

Signal 4a CCIR 18/1 Signal 4b CCIR 18/2 Signal 4¢ MULTIPULSE
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Test Signal 5a CCIR 330/4
Test Signal 5b CCIR 330/5

Description:

These insertion test signals resemble the CCiR 17 signal. The luminance bar and the 2T pulse are
followed by a 5-step staircase with superimposed colour subcarrier (280 mV). The colour subcarrier is
either superimposed on the first 4 steps {CCIR 300/4) or on all 5 steps {(CCIR 330/5).

Uses:

The staircase signal allows non-linear distortions in the colour subcarrier region to be determined
(differential gain and differential phase). By using the two signals alternately, it is possible to assess the
distortion caused by the top step. This furthermore permits to determine which part of the DUT
characteristic is used. The CCIR 330/5 signal complies with CCIR Rec. 473-4 and is used as a test line in the
automatic measurement and monitoring of TV transmitters.

Test Signal 5¢ MOD RAMP

Description:

A colour subcarrier with 200 mV, is superimposed on a sawtooth with 100% amplitude.

Uses:

The signal is used for measuring non-linear distortions in the colour subcarrier region (differential gain,
differential phase). '

Signal 5a CCIR 330/4 Signal 5b  CCIR 330/5 Signal 5¢  MOD RAMP
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Test Signal 6a CCIR331/1
Test Signal 6b CCIR 331/2

Description:

According to CCIR Rec. 473-4 the signal is generated in two versions:

Test Signal 6a

Two colour subcarrier bursts are superimposed on a 50% grey pedestal.
The first burst is multipedestal with 20%, 60% and 100% amplitude. The second burst has a constant
amplitude of 60%.

Test Signal 6b

Two single-pedestal colour subcarrier bursts are superimposed on a 50% grey pedestal.
The first burst is at full amplitude, whereas the second one is of 60% amplitude.

Uses:

These signals enable transmission errors in the colour subcarrier region to be determined. The CCIR
33171 signal is used for assessing simple amplitude errors as well as non-linear amplitude and phase
errors as a function of the colour subcarrier ampiitude. It furthermore allows luminance-to-
chrominance intermodulation to be determined, with system B/G also intermodulation between colour
subcarrier and sound subcarrier (1.07-MHz moiré patterning). The signal is used as a test line in the
automatic measurement and monitoring of TV transmission systems.

Test Signal 6¢ UKITS 2

Description:

The signal resembles the CCIR 331/2 signal. The full-amplitude colour subcarrier burst is superimposed
on a 50% grey pedestal, whereas the second colour subcarrier burst of 43% amplitude (300 mV,) is
superimposed on the black level.

Uses:

The signal is used as a test line in the automatic measurement and monitoring of TV transmitters. Itisin
line with standard specifications in Great Britain. it enables evaluation of the same parameters as the
CCIR 331 signal.

Signal 6a CCIR331/1 Signal 6b CCIR 331/2 Signal 6c UKITS 2
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Test Signal 7a 15-kHz Squarewave

Description:

A line-repetitive squarewave signal with an amplitude of 100% and a rise time of 200 ns is generated.

Uses:

The signal is used for measuring the gain and the pulse transmission response in the lower frequency
range, which is shown by line-repetitive sag and tilt.

Test Signal 7b 250-kHz Squarewave

Description:

This signal is a squarewave pulse train with a rise time of 200 ns and a frequency of 250 kHz.

Uses:

The signal is used for measuring the pulse transmission response in the medium frequency range, e.g.
overshoot and rounding.

Test Signal 7¢ 50-Hz Squarewave

Description:

The signal is a field-repetitive squarewave, which means that the upper half of the screen is black and
the iower one is white at 100% amplitude. '

Uses:

The'signal allows errors in the bottom frequency range of the video signal to be detected such as they
are caused by faulty clamping circuits. Such errors are displayed as field-repetitive sag and tilt or as
black-level discontinuities.

i |

f 20 ms ]

Signal 7a 15-kHz Squarewave Signal 7b 250-kHz Squarewave Signal 7¢  50-Hz Squarewave
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Test Signal 8a H SWEEP

Description:

With this signal the complete video-frequency range is swept over the length of one line from 5.5 MHz
at the start of the line through 0 Hz at midline to 5.5 MHz at the end of the line. The signal is produced
with an amplitude of 100%, exhibits constant frequency response over the entire frequency range at
high energy density and is superimposed on a 50% grey pedestal. It is generated with 0° phase (upper
half of the picture) and 90° phase (lower half of the picture).

Uses:

if the signal is evaluated in the time domain, the amplitude/frequency response and frequency-
dependent phase distortion are made visible. With a pure amplitude/frequency response, the sweep
envelope is distorted symmetrically about midline, whereas in the case of pure group-delay distortions
a non-symmetrical ripple of the sweep envelope with respect to midline is obtained. If both
amplitude/frequency response and group-delay distortions are present, the non-symmetrical ripple
and the envelope which is symmetrical about midline are superimposed.

As the H sweep is produced with 0° and 90° it is possible to display amplitude and phase response in
the frequency domain by means of a complex Fourier transform without the disturbing dips which are
due to the sync pulses.

Test Signal 8b SIN X/X

Description:

The sin x/x pulse is produced by applying an as ideal as possible spike (Dirac delta function) to a group-
delay-corrected fiiter. The spike thus produced features constant energy distribution over the entire
frequency range.

The sin x/x signal of the SGPF contains two of these pulses. The first pulse with positive polarity and an
amplitude of 560 mV is superimposed on a 140-mV grey pedestal, the second one with negative
polarity and an.amplitude of 560 mV on a 560-mV grey pedestal. The sin x/x signal is dimensioned for a
video bandwidth of 5 MHz.

Uses:

The sin x/x signal can be evaluated directly on a spectrum anaiyzer, for instance in order to determine
the frequency response of the DUT. To assess also the effect of non-linear distortion, the sin x/x pulse is
generated both with positive and with negative polarity. Non-linear distortions are present if two
different envelopes appear on the spectrum analyzer.

Moreover, the signal is a highly sensitive indicator for group-delay response which is shown on an
oscilloscope by the different amplitudes of preshoot and postshoot.

Tt |

|

(B}

upper haif of picture {(0° phase) lower half of picture (90° phase) entire line sin x/x pulse
Signal 8a H SWEEP Signal 8b SIN X/X
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SGPF Annex

Test Signal 8¢ CORING

Description:

The coring signal consists of three triangular pulses modulated with 1 MHz, 2 MHz and 3 MHz. Each of
the pulses has a width of 16 ps and an amplitude of 70 mV,, on a 50% grey pedestal.

Uses:

Coring circuits are used in cameras and video recorders and help to improve the S/N ratio. The coring
circuit eliminates high-frequency noise of low amplitude by "selective muting”. However, this may
impair the resolution of fine picture details. The coring signal is an important tool for adjusting and
checking the switch-off level of coring circuits.

Signal 8c CORING
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SGPF Annex

Test Signal 9a V STAIRCASE

Description:

With this signal the screen is subdivided into eleven horizontal bars that cover the entire screen width
and have a duration of 26 lines per field, which yields a vertical grey scale of constant step height. The
luminance bar is at full amplitude, the scaling amounts to 10%.

Uses:

The signal is used for checking the linearity in the region of the frequency deviation in FM systems
(e.g. videorecorders).

Test Signal 9b STAIRCASE

Description:

The staircase consists of 10 steps with 10% amplitude each, the maximum amplitude (white) thus
amounting to 100%.

Uses:

The signal enables the measurement of luminance non-linearity, e.g. using an oscilloscope with spike
filter connected upstream.

Test Signal 9¢ RAMP

Description:

The signal is a full-amplitude sawtooth which is positive-going over the active line length.

Uses:

Like the staircase signals, the sawtooth is used for checking luminance non-linearity. Furthermore, itis
used for measuring the noise voltage over the entire range between black and white or the quanti-
zation noise in A/D and D/A converter systems.

white 100%

Signal 9a V STAIRCASE Signal 9b STAIRCASE Signal 9¢ RAMP
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SGPF Annex

Test Signal 10a BLACK BURST

Description:

The signal furnishes the standard composite sync of a PAL CCVS without picture contents. The black
burst is furthermore generated with the correct PAL phase switching as weil as with a standard and
stable SC/H phase.

Uses:

The signal can be used as the reference cdlock for synchronizing other equipment. For use in studios and
in program follow-up, it is possible (like with all other signals) to insert a luminance bar into line 7 of
the first field of the PAL eight-field sequence for identification.

Test Signal 10b 100 % WHITE

Description:

The signal features 100% amplitude over the entire picture.

Uses:

The signal is used for noise voltage measurements at 100% white level as well as for setting the
maximum beam current of a TV receiver or monitor.

in FM systems, the signal is used for measuring the maximum frequency deviation.

Test Signal 10c =  BOUNCE

Description:

The APL (average picture level) is automatically switched over between 10% (= 10% luminance =
black}) and 90% (= 90% tuminance = white). The period can be set between 0.08 and 16 seconds via
the |EC-625/IEEE-488 bus.

Uses:

The sudden change of the APL is particularly useful for testing clamping circuits. Moreover, it is possible
to check the effect of the APL on other linear and non-linear distortions that can be measured in the
test lines.

0.08TO16s
’ black hite }

L

Signal 10a BLACK BURST Signal 10b 100 % WHITE Signal 10c  BOUNCE
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SG.F-Z

1 Characteristics -

11 Description

The Jjunction Panel with Bypass SG.F-Z
2016.1679.02 is designed for use in the TV Gene-
rators SGMF, SGSF, SGPF and SKDF. It contains a
bypass device providing delay equalization of the
program path with test signal insertion.

if one of the operating voltages in the generator
is not present, the passive bypass is activated via a
control line. For this purpose, jumper X170 of the
generator must be set to position 2-3.

In this position of the link, connector X7 of the
generators does not provide the sync signal but
the voitage for energizing the bypass relay. To
indicate this state, connector X7 should be
marked with the {abel “bypass”.

The Junction Panel is also suitable for rackmoun-
ting. in the case of an error it is thus possible to
remove the TV generator from the rack without
interrupting the program.

2016.1679.02

1.2 Specifications

input/outputs ......... 75 Q@ BNC

Returnifoss ............. 2 34dB upto 6 MHz

Crosstatk ... ..... . ... =66 d8
atcoloursubcarrier
260dBupto 6 MHz

Amplitudelfrequency response

ofdelayline ..... ... .. <0.1dBupto6MH2z
Delay  ............. 25ns £5ns
Temperaturerange ..... +5t0 +45°C

Order designation
Junction Pane! with Bypass SG.F-Z
2016.1679.02
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SG.F-Z

2 Connectors

S S

&

Fig. 2-1 Connectors

Item Engraving Function
1 471063 Hz Power canrector
2 Opening for protective ground link

A Attention: See manual of Generator,
section2.1.3

3 IEC 625 Connector for IEC 625/1EEE 488 bus
IEEE 488 bus

4 Programm Program output socket 75 Q

5 Programm Program input socket 75 Q

6 | Generator Generator output socket 75 Q

Cag
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SG.F-Z

3 Circuit Description

3.1 Bypass

In the bypass function, no voltage is applied to X7
(either because the generator is switched off or
due to incorrect operating voltage in the genera-
tor). Therefore, the program signal passes through
the delay line via the contacts 9 and 8 of relay
K103 and is then taken to the program output
socket X11 via the contacts 5 and 6 of relay K103.
in this case, the contacts 7and 1 of relays K101 and
K102 are open.

3.2 Normal Operation

A voltage of approx. +4.8V is available at X7. All
relay contacts are closed. The program signal is
taken to the test signal insertion circuit of the
generator via the contacts 9 and 10 of K103 and
via X6. With the test line added, the program
signal leaves the generator via X5 and is passed
on to the program output socket X11 via contacts
7 and & of K103. The relays K101 and K102
connect the input and output of the delay net-
work to ground in order to minimize crosstalk.

2016.1679.02

4 Checking the Rated
Specifications

4.1 Required Measuring

Equipment

Sweep assembly for amplitude /
frequency-response and group-

delay measurements LFM2
Power Supply NGT20
SWR bridge

4.2 Bypass Functions

Apply sweep signal to X10{11); X7 must be open.
Measure at X11(10):

Amplitude/frequency
response
Group delay

Terminate X11{10) with 75 Q.

Measurereturnioss at
X101y .. Oto6MHz=34d8B

Repeat the measurements at the connectors in
parentheses.

Oto6 MHz+0.1dB
QtobMHz *3ns

43 Normal Operation

Apply + 4.8V to the inner conductor of X7.
Terminate X6 and X5 with 75 Q.

Apply a sweep signal to X10 and measure at X11.

Crosstatk ......... .. ... .. Oto6MHz=60dB
443 MHz =266dB

Returnloss at X10 and X11 OtooMHz=34dB
1.3 E-4



