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Spare Parts Express Service

Phone: +49 89 4129 - 12465
Fax: +49 89 4129 - 13306

E-mail:werner.breidling@rsd.rohde-schwarz.com

In case of urgent spare parts requirements for this Rohde &
Schwarz unit, please contact our spare parls express
service.

Qutside business hours, please leave Us a message or
send a fax or e-mail. We shall cortact you promptly.

1007.9016
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Certitied Quality System

SO 200I

"~ DQS REG. NO 1954-04

Sehr geehrter Kunde,

Sie haben sich fir den Kouf eines
Rohde & Schwarz-Produktes ent-
schieden. Hiermit erhalten Sie ein
nach modernsten Fertigungsme-
thoden hergestelltes Produkt. Es
wurde nach den Regein unseres
Qualitétsmanagemenisystems
entwickelt, gefertigt und geprift.
Das Rohde & Schwarz-Gualaéts-
managementsystem ist nach ISO
9007 zertifizier!.

Dear Customer,

You hove decided to buy a
Rohde & Schwarz product. You
are thus assured of receiving a
product that is monufoctured
using the most modern methods
available. This product was de-
veloped, manufactured  and

tested in compliance with our

quality management system stan-
dards.

The Rohde & Schwarz quality
managemeni system is certified
according to 150 9001,

Cher client,

Vous avez choisi d'acheter un
produit Rohde & Schweorz. Vous
disposez donc d'un produit fabri-
qué d'aprés les méthodes les plus
avancées. Le développement, lo
fabrication et les tests respectent
nos normes de gestion qualité,

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

ISO $001.
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Adressen/Addresses

FIRMENSITZ/HEADQUARTERS Telefon/Phone
Telefox
E-mai

ROHDE & SCHWARZ Gmbi & Co. KG
MihidortstraBe 15 - 81671 Minchen +4¢ 89 41 29-0

Postfach 801469 - 81614 Miinchen +49 BF 41 29. 12164
Internet: www.rohde-schwarz.com -

WERKE/PLANTS

ROHDE & SCHWARZ Messgeritebau GmbH +4% 83 3t 1080
Riedbachstrale 58 . 87700 Memmingen +49 83311081124
Postfach 14 52 - 87686 Memmingen -

ROHDE & SCHWARZ GmbH & Co. KG

Woerk Teisnach +49 99 23 8 57.0
Kaikenrieder Skafe 27 - 94244 Teisnach +49 99 23 B 5711 74
Pastfuch 11 49 . 94240 Teisnach -

ROHDE & SCHWARY GmbH & Co. KG - Werk Kéln +49 22 03 490
Graf-ZeppelinSirafe 18 . 51147 Kaln +49 22 03 49.57 3 08
Postfach 98 02 60 - 51130 Kéln -

TOCHTERUNTERNEMMEN / SUBSIDIARIES

ROHDE & SCHWARZ Vertriebs-GmbH +49 89 4129120 07
MihidorfstraBe 15 - 81671 Miachen +49 89 4129135 67
Postfach 8014469 - 81414 Minchen customersuppori@rohde-schwarz.com

ROHDE & SCHWARZ internotional GmbH +49 89 £4129-120 05
MihldorfstraBe 15 - 814671 Miinchen +49 B9 4129135 97
Pastfach 80 14 60 - 81614 Miinchen -

ROHDE & SCHWARZ Engineering and Sales GmbH  +49 89 4120.3137 11
MihldorfstraBe 15 - 81671 Miinchen +49 89 4129137 23
Posifach 80 14 29 - 81414 Miinchen -

RS BICK Mobilfunk GmbH
im landerfeld 7 - 31848 Bad Miinder
Postfach 20 62 - 31844 Bad Minder

+49 50 42 9 98.0
+49 50 42 9 98-105
rshick@rsbick.rohde-schworz.com

ROHDE 8 SCHWARZ FTK GmbH +49 306 58 91-122
WendenschlofsiraBe 148, Haus 28 +4% 30 45 350221
12557 Berlin -
SIT Gesellschaft fiir Systeme

+49 30 6 58 B4-2 22
+49 30 4 58 84-1 83
sitinfo@sit. rohde-schwarz.com

der Informationstechnik mbH
WendenschloBstralBe 148, Haus 28
12557 Berlin

Zweigniederiassungen der Rohde & Schwarz Yeririebs-GmbH/Branch offices
of Rohde & Schwarz Vertriebs-GmbH

Iweigniederiassung Berin
ErnstReuterPlatz 10 - 10587 Berlin
Postfach 100620 - 10564 Berlin

{+49 30} 34 79 480
{+49 30} 34 79 4848
customersuppori@rohdeschwarz.com

Zweigniederlassung Biro Bonn {(+49 2 28} 918 900
Josef-Wirmer-Strafie 1-3 - 33123 Bonn (+49 2 28) 25 50 87
Postfuch 140264 - 53057 Bonn customersuppori@rohde-schwarz.com

Zweigniederlassung Homburg {(+49 40} 63 29 000
Steilshooper Allee 47 - 22309 Hemburg {+49 40} 630 78 70
Postfach 602240 - 22232 Hamburg customersupport@rohde-schwarz.com

Zweigniederlassung Kéln [+49 22 03} 8070
Grof-ZeppelinStralle 18 - 51147 Kéln [+49 22 03} 807.50
Postfock 900149 - 51111 Kaln customersupport@rohde-schwarz.com

1449 61 02) 20 07.0
1+49 61 02} 80 00 40
customersupport@rchdeschwarz.com

Zweigniederkassung Mitte
SiemenssiraBe 20
43263 Newlsenburg

ZTweigniederkassung Minchen {+49 89] 41 86 95.0
MihldorfstraBe 15 - 81671 Miinchen {(+49 89} AC 47 64
Postfach 801449 . 81614 Minchen customersupport@rchde-schwarz.com

Zweigniedertassung Nirnberg
Donaustrafie 36
90451 Nirnberg

{+49 9 11) 64203.0
{+49 9 11} 6420333
customersuppori@rohde-schwarz.com

Zweigniederlassung Telekommuriketion
Siemensstrafle 20
63263 Nevlsenburg

(+49 61 02) 20 07.0
{+49 61 02) 200712
customersuppori@rohde-schwarz.com

ADRESSEN WELTWEIT/ADDRESSES WORLDWIDE

Algeria ROHDE & SCHWARZ Bureau d'Alger (2] 59 24 53
5 B, Place de Loperrine (2] 49 46 08
16035 Hydra-Alger -
Argentina Precisién Elecirénica SRL (1413311685
Av, Julio A, Roce 710 - Piso 6 {141 334 51 1
1067 Buenos Aires preelcr@satfink.com
Ausiralia ROHDE & SCHWARZ Sales {2) 8845 4100
[AUSTRALIA] Pry, Lad, {2 9738 3988
Unit 6, 2-8 South Street Service (2] 8845 4188
Rydalmere, N.S.W., 2116 {2) 9638 0832
sales@rsaus.rohde-schwarz.comn
service@rsaus, rohdeschwarz.com
Austria ROHDE & SCHWARZ-OSTERREICH (1160261 41
Ges. m. b. H. {11602 61 41-14
Sonnleithnergasse 20 office@rsoe.rohdeschwarz.com
1100 Wien
Arerboijon  ROHDE & SCHWARZ Azerbaijan 12933138
Ligison Cffice Baku 129303 14
Azerbuijon Avenve 35 -
370139 Baku
Baltic
Countries siche/see Denmark
Bangladesh  Business knternational Lid. {21881 06 53
Corporaticn Office {2) 882 82 @1
House No: 95/A, Block -'F' -
Rotd No: 4, Banani
Dhoka - 1213
Belgivm ROHDE & SCHWARZ BELGIUM NV, (2} 7215002
Excelsiorfoan 31 Bus 1 (217 2509 36
1930 Zaventem info@rsb.rohde-schwarz.com
Bolivia siehe auch/see also Argentina
RIBCO LTDA, {2) 328403
Av. Mariscal Sonia Cruz 1392 (2139 30 47
Ed. Camara Nacional gibatia@caoba.enteinet.bo
de Comercio
Piso 10, OL1010-1011
La Poz
Brazil ROHDE & SCHWARZ DO BRASIL LTDA,
Ay. Alfredo Egidio de (11156 41 1200
Souza Aranha, 177 (11356 41 7810

1° andor - Sante Amara
04726170 Sdo Paulo- SP
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Adressen/Addresses

Brumei

Bulgaria

Canada

Chile

Ching

Colombia

Casta Rica
Croafic

Republic of
Cyprus

Czech

Republic

Denmark

Ecucdor

Egypt

£l Salvador

Estonia

GKL Equipment PTE. Ud,
#1101 BP Tower

396, Alexandra Rood
Singapore 119954
Republic of Singapore

ROHDE & SCHWARZ
Representation Office Bulgaric
39, Fridtjof Nansen Blvd,
1000 Sotia

276 06 26
276 06 2%

gkleqpi@signet.com.sg

(2] 963 43 34
(2] 963 21 97

rahdebg@rsoe.com

Kommunikationstechnik/Communications Equipment:

ROHDE & SCHWARZ CANADA inc.
555 March Rd.
Kenata, Ondario K2K 2M5

Messtechnik/T & M Equipment:
TEKTRONIX CANADA, Inc.
3280 Langstaff Road, Unit
Concord, Ontaric L4K 586

DYMEQ Lda.
Avenida Larrain 6666
Santiago

ROMDE & SCHWARZ
Representative Office Beijing
Parkview Cenier, Room 602
No, 2 Jiangtai Rood,

Chao Yang District

Beifing 100016, P. R. Chinc

Ferrostaal de Colombia
Av, Eldorado Nro, 9703 Interior 2
Saniafé de Bogota, D.C.

sishe/see Mexico [EPSA}
siche/see Ausiria

HiNIS TELECAST LID.

Agiou Thoma 18

Ktk

iornaca 7550

ROMDE & SCHWARZ - Prahg, s.r.o.

Pod Kastany 3
160 00 Praha 6

ROHDE & SCHWARZ DANMARK A/S

Ejby Industrivej 40
2600 Glostrep

REPRESENTACIONES
MANFRED WEINZIERL
Guanguiltagua 72 (39-93}
Urbanizacién Jardines del Batdn
Quito

U.AS. Universal Advanced Sysiems
31 Manshiet B Bakry $t., Heliopofis
11341 Cairo

siche/see Mexico [EPSA]

ROHDE & SCHWARZ DANMARK A/S

Estonian Branch Office
Narvamnt. 13
10151 Talling

(613) 592 80 00
(613] 592 80 09

(418] 747 50 00
(905) 760 72 41

{2) 277 50 50
{2) 227 87 75

dymeg@enieichile.net

{10} 64 31 28 28
{10) 64 37 98 88

(1} 41577 00
(1] 413 18 06

me_fsc@multiphone.net.co

14} 42 51 78
14} 42 46 21

(2 24 32 20 14
12 24 31 70 43

rohdecz@rsoe.com

4£3 43 6699
43 4377 44

RSDK@past] tele.dk

(2} 25 22 51
{2} 25 22 51

mweinzieri@accessinter.net

[20%) 455 67 44
{202] 256 17 40
vas@intouch,com

{6) 1431 20
{6) 14 31 21

Finleend

France

Ghana

Greece

Guatemala

Honduras

Hong Kong

Hungary

feedancd
India

Indonesia

fran

COrbis Oy
P.C.B.15
Q0421 Helsinki

ROHDE & SCHWARZ FRANCE
immeuble "le Newlon™

.11, rue jeanne Braconaier
92366 MeudontaForét Cédex

Niederlassung/ Subsidiary Rennes:
ROHDE & SCHWARZ FRANCE
Sigma 1

Rue du Bignon

35135 Chantepie

Niederlassung/Subsidiary Toulouse:

ROHDE & SCHWARZ FRANCE
Technopare 3

B.P.501

314674 tabége Cédex
Bijros/Offices:

Aix-en-Provence

Lyen

Nancy

KOP Engineering Lid.

£.O. Box 11012

3rd Floor Akal House, Osu
Accro

MERCURY SA.
4, lovkianou Sir.
10675 Athens

siehe/see Mexico [EPSA)
siche/see Mexico {EPSA]

Schmidt & Co, {HK] tad.
2/F North Somerset House
Taikoo Place

§79 King's Road
Quarry Bay, Hong Kong

ROHDE & SCHWARZ
Budopesti freda

Etele ut. 68

1115 Budapest

siehe/see Denmark

RORDE & SCHWARZ

Ingic: Pvt. itd.

244, Okhla industriol Estate
Phase - i

New Dethi 110 020

P.T. REKANUSA SOLUSI
Menara Rajawali,

24th floor

)l Mega Kuniagon Lot # 5.1
Kawasan Mega Kuningan
lakarta 12950

ROHDE & SCHWARZ RAN
Liaison Office - Reg. N” RFC 1947
Dr. Beheschty Ave., Pukistan Ave,,
12th Strget N° 1

Tehran 15317

(€147 88 30
(%153 1604
info@orbis.fi

(1} 41 36 10 00
(1} 41 36 11 10

(2} 99 51 97 00
(2 99 4191 31

(51 61 39 10 69
(5} 61 3999 10

(4
(4
(4
(4
(3
3

94 07 39 94
9407 55 11
78298810
78299471
83 54 51 29
835539 51

211779913
[21) 22 47 69

(117229213
(1] 721 51 98
mercury@hol.gr

25070333
28 27 56 56

frankwong@shi schmidigroup.com

{1) 203 02 82
{1) 203 02 82

rohdebu@rsoe.com

{11) 683 74 84

rsindiad@vsnl.com

121} 57616 02
{21} 576 16 04

(21) 8 73 02 82
(21 8 73 02 83
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Adressen/Addresses

ireland

Ttaly

Japon

Jordan

Kazakhstan

Kenyc

Kerea

Kuwait

Latvia

Lebanon

Lischtenstein

Hithuania

Luxembourg

Malaysia

Malia

siehe/see Great Britain

ROHDE & SCHWARZ IFALIA S.p.a. {6) 41 59 81
Via Tiburting 1182 {6] 41 598270
00156 Roma -
Centro Direzionale Lombardo 219570 41
Vi Rome 108 {2) 953027 72
20060 Cassina de” Pecchi {Ml]

ADVANTEST Corporation (3 334275582
RS Sales Department (353227270

Shinjuku-NS Building, 4-1
Nishi-Shinjuku
Tokyo 163-08, Japan

yoshimy@inst.advantest.co.jp

Middle East Development {6) 465 96 71
¢/o Jordan Crown Engineering & Trading Co. (6] 465 96 72
P.O. Box 830414

Amman, 11183

ROMDE & SCHWARZ Karakhstan 3272635555
Ligison Office Almaty 32724634633
Pl. Respubliki 15 -
480013 Almaty

Excel Enterprises Limited [2) 55 80 88
Punga Road [2) 54 46 79
P.O. Box 42 788

Nairobi

Hara Technica Corp. (21514 45 46
Seoul Kangnam, P.O. Box 1458 {21 514 45 49

Young Dong Bidg. 4F hanateco@unitel .co.kr

63-16 MNonhyunDong, Kang NomKu

Seoul

Group Five Trading & Contracting Co. 244 91 72
PO, Box 26645 244 95 28
Scfat 13127

State of Kuywait

Rehde & Schwarz Danmark A/S (7] 5023 55
tatviar Branch Office 7 50 23 60

Merkela iela 21-301 rsdk@rsdk. rohdeschwarz.com

1050 Riga

Rohde & Schwarz International
tigison Office Riyadh

PO Box 361

¢/o Haiji Abduliah Alireza & Co.
Riyadh 11411 ~ KSA

(1) 465 64 28 Exi. 303
(1] 465 64 28 Ext. 229

siche/see Switzerand

Rohde & Schwarz Donmark A/S 227 46 62
tithuanian Cffice 222 46 42
iukiskiv 5-228

2600 Vilnius

sishe/see Belgium

DAGANG TEKNIK SON. BHD.
Ne. @, Jalan 58 4D/2

Taman People’s Park

47301 Petaling Joya
Selangor Darul Ehsan

{3] 7035503/7035568
(3} 703 3439
danik@m.net.my

[TEC - Internotional Technology Lkd. 37 4300
B'Kara Road 37 43 53
San Gwann itec@keyworld.net

Mepal

Netheriands

MNew Zealond

Nicoragua

Nigeric

Norway

Pakistan

Parama

Papua-
New Guinea

Pery

Veririeb Kommunikationstechnik/
Sales of Communications Equipment:

ELECTROUNGENIERIA de Precisidn [5) 559 7677
S.A, [EPSA] {51575 33 81
Uxmal 520 epsa@compuserve.com
Colonia Vertiz Norvarie

03600 Mexico DF

Veririeb Messtechnik/Sales of T&BM Eguipment:

Tektronix 5.A. de C.V. (5} 666 63 33
Periférico Sur 5000, 8° Piso 51 666 63 36
Col. Insurgentes Cuicuilco

Del. Cayoacdn

04530 Mexico, DWF,

Abishek Trade links (P} Lid. {12569 30
P.O.B. 9700 11)242573
Kathmandu Durbar@hotel. mos.com.np
ROHDE & SCHWARZ {30) 600 17 00
NEDERLAND BV, {30) 600 17 99
Perkinsbaan 1 Rob.DenHartog@rsn.rohde-schworz.com
3439 ND Nieuwegein

Nichecom {4) 232 32 33
Level 1 Tawa Flazo {4) 232 32 30

210 Main Rd / P.O.B. 56045 ISDIN {4) 237 30 10
Tawa, Wellington robin.hodgson@nichecom.co.nz

siche/see Mexico (EPSA]

Ferrostaal {Nigeric} Lid. {1) 262 00 40
27/29 Adeyemo Alksiic Skreef {1262 00 64
P.O. Box 72021

Victoria kskand

Lagos

ROHDE & SCHWARZ NQRGE 2317 22 50
Dstensigveien 36, P.O.B. 103 BRYN 2317 2269
0611 Oslo -
T&M Equipment and Broadcasting:

Mustafa & Jawad Science & industry Co. Lid. 6C 2009
P.O. Box 3340 &0 70 66
Post Code 112

Ruwi

Sulianate of Oman

TelcoMNet Communications & {51126 3072
Enginesring 5126321

213/D, Ordnance Road
Rowalpindi-Pakistan-d6000

nc@meganet.com,pk

siehe auch/see also Mexico (EPSA}

ELECTRONICQO BALBOA S.A. 614 93 64
Av. Bl Paicdl, Edif. El Dorado 2361820
Urb, Los Angeles pdubois@ebsc.com
Panama City

siche/see Australia

siehe quch/see also Argenting

BMP INGENIEROS S.A, {11225 40 30
Av. José Gdivez Barrenechea 645 {114751513

Urb, Corpac - San Borie
Lima 41

wmelgarsjo@bmp.com.pe
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Adressen/Addresses

Philippines

Poland

Portugal

Romania

Russion
Federation

Saudi
Arabio

Singopore

Slovak
Republic

Sloveniv

South Africa

Spain

Sri Lanka

Sudean

Sweden

MARCOM ladustrial Equipment, Inc.

MCC P.O.Box 2307

61 Mezzanine Suite, Veraida |
Condominium 20 Amorsolo St
Legaspi Village

Makati City/Philippines 3117

ROHDE & SCHWARZ
Qddzial w Polsce

ul. Stawki 2, Piekro 28
00-193 Warszowa

TELERUS

Sistemas de Telecomunicag8es, S.A.
Rua General Ferreira Martins, lole 6,2.°B
telerus@mail telepac.pt

1495 Algés

ROHDE & SCHWARZ
Representation Office Bucharest
Uranus 98

Bloc U8, scara 2, etaj 5, ap. 36
76102 Bucuresti

ROHDE & SCHWARZ
Representative Office Moscow
Kazachy per. 7

102017 Moscow

Rohde & Schwarz Licison Office
¢/o Haji Abdulleh Alireza Co. id.
P.O.B. 361

Riyadh 11411

Vertrieb/Sales:

INFOTEL TECHNOLOGIES LID.
19 Tai Seng Drive

Kinergy Building # 06-00
Singapore 535222

Service:

Rohde & Schwarz

Support Centre Asia Pie. Lid,
t Kaki Bukit View
#04-05/07 Techview
Singapore 415941

Specialne systemy a softwore, o.s.
Swreic ul
84104 Bratistave

ROHDE & SCHWARZ
Representation Ljubljana
Koprska 92

1000 Ljubljana

Protec Dato Systems (Pry} ird
Communications & Measurement
Divisian

Private Bag X19

Bramley 2018

28132931
{2 8 17 05 07

(22) 840 64 90
(22] 860 64 99
rohdepl@rsoe.com

[21) 412 35 90
[21) 412 36 0O

(13 410 68 46
(1) 41120 13
rohdero@rsoe.com

1095) 234 49 62
1095} 234 49 63

rohderus@rsoe.com

{1} 465 64 28
(1} 465 07 82

287 68 22
284 95 55

generai@infotel.com.sg

846 37 10
846 00 29

rssca@mbox4.singnet.com.sg

7} 65 42 25 29
[7} 65 42 07 8
3s@indernet.sk

(6T} 123 46 51
(613123 46 11
rohdesi@rsae, com

(1) 786 36 47
(11} 786 58 91

Colin Forbes@protea,co.za

ROHDE & SCHWARZ ESPANA (2113341070
Salceds, 11 (P11 729 0506
28034 Madrid rema@rsd. rohde-schwarz.com
LANKA AVIONICS (1) 956678
658/1/1, Negomba Rocd (3) 95 83 1}
Mattumagalo -
Ragama

SolarMan Co. Lid. {11147 31 08
P.C.Box 11 545 {11}78 1725
Karthourn

ROHDE& SCHWARZ SVERIGE AB {8} 605 19 00
Elygfdlisgatan 15 {8} 605 19 BO

Switzerland

Syria

Tanzania

Taiwan

Thailand

Turkey

Ukraine

United
Arab
Emirates

United
Kingdom

Uruguay

12830 Skarpntick

Roschi Rohde & Schwarz AG
Papiermilklestrasse 145, Postfach
3063 ifigen

Electro Scieniific Office
Baghdad Street

Dawara Clinicai Lab. Building
P.OB. 8162

Damascus

Security Systerns (T} Lid.
P.O, Box 7512

Dar Es Sclaom

Lancer Communication Ceo., LTD.
16F, No. 30, Pei-Ping Fast Road
Taipei

info@rss.rohde-schwarz,com

319221522
{31) 921 81 01

(11) 231 59 74
(11)231 88 75

(22} 2 76 00 37
(22} 276 02 93

[2) 23 91 1002
{2} 23 9582 83

rosa.ho@lancercomm.com.tw

Vertrieb Kommunikationsiechnik/Sales Communications

Equipment:
TPP Operation Co., Lid.

(2) 880 93 45

41/5 MoobanTarines Boromrajchonnee Rd. (2] 880 93 47

Talingchan, Bangkok 10170

Vertrieh Messtechnik/Sales T & M Equipment;

Schmidt Scientific {Yhailand) bid.

212 Government Housing Bank Bldg.

Tower I, 19th Floor, Rama 9 Rd.,

Huaykwang, Bangkapi, Bangkok 10320

ROHDE & SCHWARZ
Ligison Office istanbul
Bagdad Cad. 191/3, Ard.
81030 Selamicesmelstanbul

ROHDE & SCHWARZ
Representative COffice Kiev
ul. Patrisa Loumoumba, 4
252043 Kiev

(2) 643 13 309
(2) 643 13 40

(216} 385 19 17
(216) 385 1918

rsturk@superoaline.com

(044) 268 66 55
(044} 268 B3 b4

rohdeukr@rsoe.com

Service-Center Hjr den Mitileren Osten/
Service Center for the Middle East:

ROHDE & SCHWARZ Emirates L.L.C. (23 631 20 40
POR. 31158 (21 631 30 40
Abu Dhobi -
ROHDE & SCHWARZ (2} 63 35 670
Laison Office Middle East |2) 63 35 671
P.O. Box 211 56

Abuy Dhabi -
Vertrieh/Soles:

ROMDE 8 SCHWARY tigison Office Dubai (4} 39 44 829
P.QO.B. 53726 (4} 39 44 794
Dubai -
R&S BICK Mobile Communication

P.O.B. 17456 141813675
JAFZ, LOB 04028 (41813676
Dubai -
ROHDE & SCHWARZ UK itd. (12 52)81 1377

Ancells Business Park (12 52)81 14 47
Fleet, Hampshire GU 13 8UZ -

siehe auch/see also Argentina
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USA

Venezuela

Vietnom

Yugostavia

AEROMARINE $.A. (2) 400 3% 62
Cerro Largo 1497 2] 401 B85 97
11200 Monievideo aeromor@adinet.com.uy

Kommunikationstechnik/Communicaiions Equipment:

RCHDE & SCHWARZ, inc. (301} 459 88 00
4425 Nicole Drive (301} 459 28 10
lanham, MD 20706 -

Messtechnik/T & M Equipment:

TEKTRONIX Inc. {800} 835 9433 Ext. 6630
P.O.B. 500, M/S 50216 (800} 835 7732
Beaverion, OR $7076 -

EQUILAB TELECOM C.A. (2] 34 46 26
Centro Seguros La Paz {2) 239 52 05
Piso 6, Local E-61 r_ramire@eaquilabtelecom.com.ve

Ava, Francisco de Mirando
Boletta, Caracas 1070

Milbiary customers only:

REPRESENTACIONES BOPIC S.A. (2) 985 21 29
Av. Diega Cisneros [2) 98539 94
Centro Empresarial Los Ruices incotr@cantv.net
Of. 119, ler piso

tos Ruices

Carocas

Schmid Yieinam Co., lid. [41 834 61 84
8/F, Schmidt Tower, Hanai {4) 834 61 88

infera. Technology Cenire synhn@schmidt group.com
Cau Giay, Tu Liem, IPCG Box 89

Hanoi

see/siehe Ausiria

Nicht avfgefGhrie Linder/Couniries not listed:

ROHDE & SCHWARZ INTERNATHONAL GmbH

F.OB. 80 14 69

81614 Minchen / Germany

Please fax o +49 89 41 29 136 62
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FSU

Manuals

Contents of Manuals for Spectrum Analyzer FSU

Service Manual - Instrument

The service manual - instrument informs on how to check compliance with rated specifications, on
instrument function, repair, troubleshooting and fault elimination. It contains ail information reguired
for repairing the FSU by the replacement of modules.

The service manual comptrises four chapters and an annex (chapter 5} containing the FSU circuit docu-
mentation:

Chapter 1 provides all the information necessary to check ESU for compliance with rated
specifications. The required test equipment is included, too.

Chapter 2 describes the manual adjustment of the calibration source and of the frequency
accuracy as well as the automatic adjustment of individual modute data following
module replacement,

Chapter 3 describes the design of FSU as well as simple measures for repair and fault
diagnaosis, in particular, the replacement of modules.

Chapter 4 containg information on the extension and modification of FSU by installing
instrument software and retrofitting options.

Chapter 5 describes the shipping of the instrument and ordering of spare parts and contains
spare paris lists and exploded views of FSU.

Operating Manual

In the operating manual for FSU you will find information about the technical specifications of FSL,
the controls and connectors on the front and rear panel, necessary steps for putting the instrument
into operation, the basic operating concept, manual and remote control.

For introduction typical measurement tasks are explained in detait using the functions of the user in-
terface and program examples.

The operating manual further provides hints on  preventive maintenance and fauk
diagnosis by means of warnings and error messages output by the unit.

1129.9055.82 0.1 E-1
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Service and Repair FSU

Service and Repair

Please contact your Rohde & Schwarz support center or our spare parts express service if you need
service or repair of your equipment or to order spare pars and modules.

The list of the Rohde & Schwarz representatives and the address of our spare parts express service are
provided at the beginning of this service manual.

We require the following information in order fo answer your inquiry fast and correctly and to decide
whether the warranty still applies for your instrument:

= Instrument model

« Serial number

e Firmware version

s Detailed error description in case of repair

¢ Contact pariner for checkbacks

Rohde & Schwarz offers the foliowing calibrations:
« Calibration on R&S-type test systems. The calibration documentation meets the requirements of
the quality management system {SO 8000.

¢ Calibration at an R&S calibration center approved by the German Calibration Service {DKD).
The calibration documentation consists of the DKD calibration certificate.

Refer to Chapier 5 for a detailed description on shipping of the instrument and ordering of spare parts.

1129,9055.82 0.2 E-1
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FSU Contents - Performance Test

Contents - Chapter 1 "Performance Test"

1 Performance Test....cccueeen. e ANan RSN R LA RN E RS RELERE R ERRR SR 1.1
TEST INSIMUCHIONS .uiiiiissincamimnrssiasmcrsusassssssssersnsssnsrssrs s s sas s s ars e adsrea e ss s AR b YA YRS H SR ALY Ra g e RO EP S KRR e mmr 1.1
Measuring Equipment and ACCESSOTIES .cuuiiismimssnmcasssmsssmsirs s srsssssss s s sserssssssssass 1.1
Performance TeSt FOU .. c i iresniranensesssnesssssmseasemssssussases soessssssnssams samssassasns ians s samessnmsessessess 1.3

Checking the Reference Frequency ACCUIACY ....c..covvevrirnrrs ittt e rasass s e se e s nns s 1.3
CheCKing IMUNtY 10 INIEIEIBNCE ...ttt bbb e e ree e e e a e s 1.3
15 IF Image Frequentcy REJECHON ..ot eene et e aneaeans 1.4

2" IF Image Frequency REJECHON . .....cc.c.cieireeuiticeri et resseissens et e nnen s 1.4

3 F Image Frequency REJECHOM ...ttt s es sttt ea et st 1.4

1 I REIBCHION «.vvvevevceeeseeriemae et ssssesseesssss e svass v rseaeae s asses b et esens et saeseanseseereses e eneereesenee 1.5

2T I REIECHOM. ...cvee vt ettt et bt e e e st ae bbb ee b s s e s s s eesnber s et e ns e s an s i 1.5
Checking NON-INEArIOS. . ... .o e et e s s e 1.8
Third-Order INErcept POIME......cocc it aensrs o re s i e ss et re s saens e s no s s sranens 1.8
Second-Order Harmonic DISIOTHOM ........c.ooiivii et e s ss bt e s st ers s 1.7
Chacking IF FIHBIS. ..o e s b e e nn s 1.8
Checking the bandwidth switching level accuracy ..o v 1.8
ChecKing BanaWIh ..o bbb nn e 1.9
Checking the Shape FactOr. ...t e aeae s nnares 1.9
Chetking NOISE DISI Y ..ottt et e et br s £ e sart b b eb e s e aavr e e satesbe b eaens e et baasbnaanrasban 1.10
Checking the Level accuracy and the Frequency BesSpONnse ... e 1.11
Checking the Display LINGaNEY ... et cnc s e an s s rnrnin e n e e e 1.14
Checking the RF AHENUBLOL ...oo.o et eai et s et st e b b et e b v beb bbb e b trabbanbsbes e 1.15
Checking the Beference Level Switching (IF-Gain).......coo i 1.18
Checking 1he Phase NOISE ...........coi e e et s e sa e e e er e s e s e niaern e arsrarban 118
Checking the Return Loss atthe BF INput ... e 1.20
Performance Test Report FSU . uumummimmmmmssisitssismanimmsssnssess s sesssessnssssensmsvasssssnsssrmss sons vamssnses 1.23
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FSU

Measuring Equipment

1 Performance Test

Test Instructions

= The rated specifications of the analyzer are tested after a warm-up time of at least 15 minutes and overall
calibration. Only in this case can the compliance with the guaranteed daia be ensured. Starting of overall
adjustment: [CAL : CAL TOTAL)

« |f nothing else specified, all measurements will be done with external reference frequency.

¢« Values given in the following sections are net guaranteed. Only the technical specifications of the data

sheet are hinding.

« The values given in the datasheet are the guaranteed limits. Due o measurement errors these limits
must be exiended by the tolerance of the measuring equipment used in this performance test.

+ Inputs for settings during measurements are shown as following:

[«<KEY>]
[<SOFTKEY>]
[<nn unit>]

Press a key on the front panel, eg [SPAN]
Press a softkey, eg [MARKER -> PEAK]

Enter a value and terminate by entering the unit, eg [12 kHz]
Successive entries are separated by [1], eg. [ BW : RES BW MANUAL : 3 kMz ]

Measuring Equipment and Accessories

ftem | Type of Specifications recommended Equipment R&S Order Use
equipment recommended No.
1 Frequency counter| accuracy < 1x10%, Advantest R5361B Frequency Accuracy of
frequency range up to 10 MHz with option 23 Reference Oscillator
2 Signal generator 1 MHz - 13 GHz SMPO2 1035.5005.02 | imraunity to Interference
Third-Order Intercept
Frequency Response
3 Signal genarator 1 MHz - 3.6 GHz SMHU 0835.8011.52 | Calibration Source 128 MHz
. i 2nd-Crder Harmonic Dist.
Phase nolse at 640 Miz: Third-Crder Intercept
IF Filters
< =100 ¢Be/Hz @ 100 Hz Frequency Response
< -115 dBc/Hz @ 1 kHz Display Linearity
<« 127 dBc/Hz @ 10 kHz RE Attenuator
<-130 dBe/Hz @ 100 khiz Reference Level Switching
< -142 dBe/Hz @ tMHz Phase Noise
4 Signai generator FSi8: 3.6GHz108 GHz SMPO2 1035.5005.02 § Third-Order intercept
5 3-dB coupler FSLU3: 10 MHz10 3.6 GHz Third-Order intercept
{power combiner) § FSU8: 10MHzio 8 GHz
8 6-dB divider FSU 3: 10 MHz o 3.6 GHz Freguency Response
{power splitier) FSU 8: 10 MHz 10 8 GHz
7 50-€) terminaiion Return loss > 20 dB Noise Display
FSU3: to 3.8 GHz RNA 0272.4510.50
FSU 8 to 8 GHz RNA QR72.4510,50
8 Powar meter NAVD 0857.8008.02 | Frequency Response
& Power sensor 1 MHz 10 3 GHz NAV-Z4 0828.3618.02 | Frequency Response
RSS £ 0.8%
Meter noise 5 20 pW
1129.9055.82 1.1 E-1
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Measuring Equipment

FsU

Item

Type of
equipment

Specifications recommended

Equipment
recommended

R&S Order
No.

Use

16

Power sensor

RSS referred 1o indicated Power:
1 MHz t0 1 GHz 15%
1GHz 1o 7 GHz 2%

7 (GHz to 8 GHz <3.5%

FSU 3
FSU 8:

10 MHz 10 3.6 GHz
10 MHz to 8 GHz

NRV-Z4
NRV-Z4

0828.3218.02

Freguency Response

11

Step attenuator

variable atienuatich

0 dB to 100 dB, 1-dB steps
attenuation accuracy

<0.1dB {t =5 MHz)

RSP

0831.3515.02

Reference Level Switching
Display linearity
RF Attenuator

12

Attenuaior (2 x}

fixed attenuation 10 dB
FSLi3: 10MHzto 3.6 GHz
FSUS8: 10MHzto8 GHz

DNF
DNF

0272.4210.50
0272.4210.50

Third-Order intercept

13

Lowpass

cut-off frequency:

28 MHz, 107 MHz, 262 MHz, 840
MHz, 1000 MHz,

1700 MMz

2".Order Harmone Dist.

14

VEWR-Bridge

FSU 3 :
FSU 8:

10 MHz t0 3,6 GHz
10 MHz t0 7 GHz

ZRC

Wiltron 87A50
with adapter
34ANBO,
Open/Short
22NF50

1039.9482.55

VYEWR

1} The lowpass fitars improve the harmonics suporession of the test signal. If the harmonics suppression at the signal generator output is afready large enough, no filters are required

for the frequency ranges concemed {see section "Checking Imunity 1o Interference” for harmonics suppression required)

1129.8055.82
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FSU

Performance Test Report

Performance Test FSU

Checking the Reference Frequency Accuracy

Test equipment:

Test setup:

FSU seftings:

Measurement;

Note:

Frequency counter {Section "Measurement Equipment”, item 1):
accuracy < 1x10°
frequency ranae up to 10 MHz

» connect frequency counter to 10-MHz reference output of the FSU
{rear panel)

- [SETUP : REFERENCE INT / EXT]
¥ toggle fo internal reference (INT)

3 measure frequency with frequency counter

nominal frequency:
model without option FSU-B4 ... 10 MHz £ 1 Hz
.. model with option FSU-B4 ... 10 MHz +0.3Hz

The frequency of the reference oscillator can be adjusfed by means of a
service function (see chapter "Adjustment”)

Checking Imunity to Interference

Test equipment:

Test setup:

Signal generator settings:

FSU settings:

1129.9055.82

Signal generator (Section "Measurement Equipment”, item 2):

frequency range FSU 3: 10 MMz to 13 GHz
FSU 8: 10 MHz to 13 GHz
maximu levsl =0 dBm

> connect RF output of the signal generator to RE input.

Level: adjust the output level of signal generator for an RF-Input level
of ¢ dBm

- [ PRESET ]

-[ AMPT : RF ATTEN MANUAL : 0 dB ]
- [ AMPT : REF LEVEL : -30 dBm |

- [ SPAN : 100 kHz ]

-[BW : RES BW MANUAL : 3 kHz |

1.3 E-1
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Performance Test Report FSU

1% IF Image Frequency Rejection

Additional signal generator - frequency fin + 9256.8 MiHz
settings:
Additional FSU settings: -[FREQ : CENTER : {fin} ]

See table of performance test report for values of fi,

Measurement: » Set marker to peak of signal
[MKR = : PEAK ]

Evaluation: The image frequency rejection is the difference between the output

ievel of the signal generator and the ievel reading of marker 1 {Lg):
Image frequency rejection = 0dBm - Ly

2" |F Image Frequency Rejection

Additional signal generator - frequency fin + 808.8 MHz
settings:
Additional FSU settings: -[FREQ : CENTER : {fin} ]

See table of performance test report for values of fi,.

Measurement: » Set marker to peak of signal
[ MKR = : PEAK ]
Evaluation: The image frequency rejection is the difference between the output

ievel of the signal generator and the level reading of marker 1 {Lgs):
Image frequency rejection = 0dBm ~ Lgis

3" IF Image Frequency Rejection

Additional signal generator - frequency fin + 40.8 MHz
settings:
Additional FSU settings: - FREQ : CENTER : {fjn} ]

See table of performance fest report for values of i,

Measurement: > Set marker to peak of signal
[ MKR = : PEAK ]

Evaluation: The image frequency rejection is the difference between the output

level of the signal generator and the level reading of marker 1 {Lgs):
tmage frequency rejection = 0dBm — Ly

1129.90565.82 1.4 E-1
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FSU | Performance Test Report

1*' IF Rejection

Additionat  signal  generator - frequency 4628.4 MHz
settings:
Additionaf FSU settings: -] FREG : CENTER : {fi} ]

See tabie of performance test report for values of .

Measurement: » Set marker to peak of signal
-{MKR = : PEAK ]

Evaluation: The IF rejection is the difference between the output level of the signal
generator and the level reading of marker 1 {Lgie):

IF rejection = 0dBm — Lgg

2" IF Rejection

Additional  signal  generator - frequency 404.4 MHz
settings:
Additional FSU settings: -[ FREQ: CENTER : {ii;} ]

See table of performance test report for values of f;,.

Measurement; ¥ Set marker 10 peak of signal
-[MKR = : PEAK]

Evaluation: The IF rejection is the difference between the output level of the signal
generator and the level reading of marker 1 {Lgsh:

IF rejection = 0dBm - Lgig

1129.9065.82 15 E-1
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Performance Test Report FSU

Checking Non-linearities

Third-Order Intercept Point

Test eguipment: - 2 signal generators
FSU 3: Section "Measurement Equipment”, item 2 and 3
F5U 8 Section "Measurement Equipment”, item 2, 3, 4
frequency range:
FSU 3: 10 MHz to 3.6 GHz
FSU 8: 10 MHz to 8 GHz
Maximum level =0 dBm

- 2 attenuators (Section "Measurement Equipment”, item 12}

attenuation aprr = 10 0B
frequency range
FSU 3: 10 MHz t0 3.6 GHz
FSU 8: 10 MHz 10 8 GHz

- 3-dB coupler (Section "Measurement Equipment”, item 5)
frequency range
FsSU 3 10 MHz to 3.6 GHz
FSU 8: 10 MHz t0 8 GHz
decoupling > 12 dB

Test setup: » Connect RF oufputs of the signal generators via 10-dB attenuators to
the inputs of the 3-dB coupier

» Connect cutput of the 3-dB coupler to BF input of the FSU.

Signal generator settings: - frequency: generator 1 for = fin — 5O kHz
{both generators) generator 2 foo = fir + 50 kHz

See table of performance test report for values of fi,

% Adiust the output level of signal generators for an input level at the
FSU of -10 dBm.

» Switch off the ALC of the generators to reduce the interference
between the generators

FSU settings: - PRESET ]

-1 AMPT : RF ATTEN MANUAL : 0dB ]
-[AMPT :0 dBm ]

- [ SPAN : 500 kHz ]

- BW : RES BW MANUAL : 3 kHz ]

- FREQ : CENTER : {§.} ]

See table of performance test report for values of fiy
Measurement » [MKRFCTN:TOl]

Evaluation: The third order intercept point (T.C.l} referred to the input signat is
displayed in the marker field by the reading [TO1}.

1129.8055.82 1.6 E-1
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FSU

Performance Test Report

Second-Order Harmonic Distortion

Test equipment:

Test setup:

Nofe:

Signal generator settings:

FSU settings:

Measurement:

Measurement:

Evaluation:

1129.9055.82

- Signal generator (Section "Measurement Equipment”, itermn 3}

frequency range:

FSU3/8: 9 kHz to 1.8 GHz
Recommended harmonic suppression:
f <100 MHz . >35 dBe¢
100 MHz < f <1 GHz: >45 dBc
f >1GHz: >35 dBc

In order to improve the harmonic suppression of the generator it is
recommended to insert a lowpass filter with a suitable cut-off frequency
{Section "Measurement Equipment”, item 13) after the generator.

» connect BF output of signal generator to the input of the lowpass

» connect the output of the lowpass to the RF input of the FSU

If the harmgnic suppression of the signal generator is sufficient, the
lowpass can be left out.
The RF output of the generator can be connected direcily to the RF input
of the FSU in this case.

- level:.0 dBm
- frequency: fin

see table of performance test report for values of i,

- | PRESET ]
- [ AMPT : RF ATTEN MANUAL : 0dB ]
-[AMPT : 0 dBm ]

-[ SPAN : 3 kHz ]

-[BW : RES BW MANUAL : 1 kHz ]
-[FREQ : CENTER : { fin }]

See table of performance test report for values of f;,

¥ set marker to peak of signal
- [ MKR = : PEAK]

The level of the input signal Ly is displayed by the marker reading for
marker 1.

» set center frequency of the FSU to the frequency of the 2nd harmonic
-[ FREQ : CENTER : {2 x f,.} |

» set marker {0 peak of the 2nd harmonic
- [ MKR =3 : PEAK ]

The level of the harmonic signal Ly is displayed by the marker
reading for marker 1.

The second order harmonic distortion can be calculated as
IPKZ/CEBm = ( L-IN - LKE ) + L.[N

1.7 E-1
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Performance Test Report FSU

Checking IF Filters

Test equipment: Signal generator (Section "Measurement Equipment”, item 3):
frequency 128 MHz
level =0 dBm
Test setup: ¥ connect RF output of the signal generator to the RF input of the FSU.

Checking the bandwidth switching level accuracy

Reference measurement (RBW 10 kHz)

Signal generator settings: - frequency: 128 MHz
- level:-30 dBm

FSU settings: - [ PRESET ]

- AMPT :-30 dBm ]

- [ AMPT : BRF ATTEN MANUAL :10dB ]

- FREQ : CENTER : 128 MHz |

- [ SPAN : 5 kHz |

-[ TRACE : DETECTOR : RMS ]

- | BW : RBW MANUAL : 10 : kHz |

Reference measurement: » Set marker to peak of signal

- MKR = : PEAK ]

» Set reference 1o peak of signal
- I MKR : REFERENCE FIXED ]

Checking the level accuracy

FSU settings: - SPAN :{0.5 x HBW]} |
- [ BW : RBW MANUAL : {RBW} : ENTER]

Note: To check the FFT- filter, the resolution bandwidth has to be set manually to
FFT-Mode.
[ BW : BW MODE : FFT ]
Measurement. » set marker to peak of signal
- {MKR = : PEAK ]
Evaluation: The level difference is dispiayed in the marker field by the reading

‘Delta {T1 FXD] {xxx} dB".

1129.9055.82 1.8 E-1
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FSU

Performance Test Report

Checking Bandwidth

Signal generator seitings:

FSU settings:

Note:

Measurement:

- frequency: 128 Mz
- level:-10 dBm

- [ PRESET]
-[ AMPT : RF ATTEN MANUAL : 10 dB ]

- AMPT : 0 dBm |

- [ FREQ : CENTER : 128 MHz ]

- BW : COUPLING RATIO : SPAN/RBW MANUAL : 3 : ENTER ]

¥ Determine 3-dB-Bandwith
-IMKR FCTN : N DB DOWN :3dB ]
-[ SPAN : {3 x RBW! ]

See table of performance test report for values of RBW.

To check the filters > 3 MHz, the resolution bandwidth has to be set
manually to X MHz. All other bandwidths will be set automatically by
changing the span.

- [ BW . RES BW MANUAL : X MHz ], with X = 5, 10, 20 or 50 MHz

-[MKR = : PEAK ]
The 3-dB bandwidth is displayed by the reading 'BW {bandwidth}".

Checking the Shape Factor

Note: To check the shape factor the values of the 3 dB bandwith will be needed. Please check before this

measurement.

Signal generator settings:

FSU settings:

Note:

Measurement:

Evaluation:

1129.9055 82

- frequency: 128 MHz
- level:0 dBm

- [ PRESET |
-[ AMPT : RF ATTEN MANUAL : 10 dB ]

-[ AMPT :0 dBm }

-[ FREQ : CENTER : 128 MHz |

- [ BW : COUPLING RATIO : SPAN/RBW MANUAL : 20 ENTER |
-[ BW : COUPLING RATIO : RBW/VBW NOISE [10] }

-[MKR FCTN : N DB DOWN : 60 dB ]

- [ SPAN : {20 x RBW} |

See table of performance iest report for values of RBW.

To check the filters > 3 MHz, the resolution bandwidth has to be set
manually to X MHz. All other bandwidths will be set autornatically by
changing the span.

- [BW:RES BW MANUAL : X MHz ], with X =5, 10, 20 or 50 MHz

- | MKR = : PEAK ]
The 60 dB bandwidth is displayed by the reading "'BW {bandwidth}".

The shape tactor is calculated by BW (60dB) / BW (3dB).

1.9 E-1



https://www.manualsplus.com/

Performance Test Report FSU

Checking Noise Display

Test equipment: 50-02 termination (Section "Measurement Equipment”, itern 7)
frequency range FSU 3: to 3.6 GHz
FSU 8: to 8 GHz
Test setup: » terminate the RF input of the FSU with 50 Q
FSU settings: Measurement for f,< 1 kHz:
-| PRESET }
- [ AMPT : RF ATTEN MANUAL : 0dB]

- [ SPAN : 10 Hz ]

- BW : BW MODE : FFT]

- BW : RES BW MANUAL : 10 Hz |

-[ TRACE 1 : AVERAGE]

-[ TRACE 1 : SWEEP COUNT : 30 ENTER |
- [ AMPT : {ReflLev} ]

-[FREQ : CENTER : #;} ]

Measurement for f,>1 kHz:

- PRESET ]

-[ AMPT . RF ATTEN MANUAL : 0dB ]
-[SPAN : 0 Hz ]

-[ BW : RES BW MANUAL : 1 kHz ]
- [ BW : SWEEP TIME MANUAL : 50 ms |

~-{ TRACE 1 AVERAGE ]

-I TRACE 1 : SWEEP COLUINT : 30 ENTER ]
- { AMPT : {Reflev} ]

-{FREQ : CENTER : {t;} ]

- MEAS : Time Dom Power : Mean |

See table below for values of ReflLev.
See table of performance test report for vatues of f,.

Measurement: Set the marker to the center frequency for the value below or equal 1 kHz,
read out the mean marker for frequencies above 1 kHz.

Evaluation: The noise level is displayed by the level reading of marker 1.
Frequency < 10kHz | < 100kHz < TMHz < 1OMHz > t0kz
Reflev -1¢dBm | -20 ¢Bm -30 dBm -60 dBm -60 dBm

1129.9055.82 1.10 E-1
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FSU Performance Test Report

Checking the Level accuracy and the Frequency Response

Test equipment; - Signal generator :
FSU 3: Section "Measurement Equipment”, item 3
FSU 8: Section "Measurement Equipment”, item 3 and 4
frequency range FSU 3: tc 3.6 GHz
FSU 8: tc 8 GHz
maximum tevel =0dBm

- power meter (Section "Measurement £quipment”, item 8}

- power sensor :
FSU 3: Section "Measurement £quipment”, item &
FSU 8/13/30: Section "Measurement Equipment”, item ¢ and 10

frequency range FSU 3: to 3.6 GHz
FSU 8: to 8 GHz
maximum power P, 2 100 gW
RSS referred to indicated power 1MHz o1 GHz ........... <€15%
1GHzto 7 GHZ .o £2%
7GHzto8GHz ............ <35%

impedance Z =50 Q
- 6-dB divider {Section "Measurement Equipment", item 6)
freguency range FSU 3: 10 3.6 GHz
FStl g: t0 8 GHz

level imbalance’) 1 MHz to 3.6 GHz <0.1dB
36GHzto 8 GHz £0.2dB

')  a power splitter with higher level imbalance is used correction
of the measured frequency response is recommended.

1129.9055.82 1.11 E-1



https://www.manualsplus.com/
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Determining the level accuracy at 128 MHz

L.

Test setup: » comnect power sensor {item 8) to the power meter and execute
function "ZERQO” when there is no signal applied to the power sensor

» connect power sensor to RF output of signal generator

Signal generator setlings: - frequency 128 MHz
- level -30 dBm
Measurement: » determine output power of the signal generator with the power meter

» connect RF output of the signal generator to RF input of the FSU

F5U settings: - | PRESET]

{ AMIPT - RF ATTEN MANUAL : 10 dB |
[ AMPT : -30 dBm ]

-{ SPAN : 30 kHz |
{
[
[

5

BW : RES BW MANUAL : 10 kHz ]
TRACE : DETECTOR : RMS ]
FREQ : CENTER : 128 MHz }

» set marker to peak of signal
- [MKR = :PEAK]

Evaluation: The difference between the signal levels measured with the power meter
and the FSU {evel reading of marker 1} reflects the absolute level
accuracy of the FSU. It can be calculated as:

Level accuracyoemm: = Lrsy - i—powermaler

1128.90556.82 1.12 B-1
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Checking the frequency response

Test setup:

Signal generator settings:

FSU settings:

Reference measurement:

Measurement

Signal generator settings:

Power meter setlings:

FSU settings:

Evaluation:

1129.9055.82

» connect BF output of the signal generator to input of the divider

v

connect output 1 of the divider to the power sensor / power meter

» connect output 2 of the divider to RF input of the FSU
- level 0 dBm

- frequency 128 MMz

- [ PRESET ]

-[ AMPT : RF ATTEN MANUAL : 10dB ]

- [ AMPT : 0dBm ]

- SPAN : 100 kHz ]

- BW : RES BW MANUAL : 10 kHz |
-[ TRACE : DETECTOR : RMS |
-{FREQ: CENTER : 128 MHz ]

> Determine signal level Loswermeter -

> set marker to peak of signal
-[MKR = : PEAK]]

The signal level Leg is displayed by the level reading of marker 1.

RefEZBMHZ = i--FSU - Lpowermeter

- frequency frasp

see table of performance test report for values of figgy
Determine signal level Lowermetsr . O achive higher accuracy it is
Recommended to compensate the frequency respense of the power
Sensor.
- [ FREQ : CENTER : {fyresp} ]

see table of performance test report for values of fiegp

» - set marker to peak of signal
-[MKR = : PEAK ]

The signal leve! Lgg, is displayed by the level reading of marker 1.

The frequency respense can be caiculated as:

Frequency response = LFSU - E-—pm».rermezer - Hefaaa MHz
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Checking the Display Linearity

Test equipment: - Signal generator (Section "Measurement Equipment”, item 3)
frequency 5MHz ¥
maximum ievel = 10 dBm

- step attenuator {Section "Measurement Equiprment”, item 11)

frequency 5 MHz "V
attenuation 010 100 dB in 1 dB steps
atienuation accuracy = 0.1dB

Test sefup: » connect RF output of the signal generator to RF input of the

step attenuator
» connect RF output of the step attenuator to RF input of the FSU

Signal generator settings: - frequency 5 MHz "
- level +10 dBm

Step attenuator settings: Atteration 20 dB

FSU settings: - [ PRESET }
- [ AMPT ; BF ATTEN MANUAL : 10dB ]
-[ AMPT : 0 dBm ]
- [ FREQ :CENTER : 5 MHz |
-[SPAN :0 Hz ]
-[ TRACE : DETECTOR : RMS ]

1.Measurement:
-[ BW : RES BW MANUAL : 500 Hz ]

2.Measurement:
- [ BW : RES BW MANUAL : 300 kHz ]

3. Measurement:
-{ BW : RES BW MANUAL : 20 MH2z |

Reference measurement: » set marker to peak of signal

-[MKR = : PEAK ]

» set reference to peak of signal
- [ MKR : REFERENCE FIXED }

Measurement
Step attenuator seltings: Attenuation {aars}
See table of performance test report for values of aayT.
Evaluation: The difference between the level of the input signal of the FSU and the

reference {about 10 dB below the reference level) is displayed in the
marker field by the reading "Belta [T1 FXD]".

Y A frequency between 5 Mz and 1 GHz may be used. It is recommended to use correction valuss for the
uncertainty of the attenuator.

1129.9055.82 1.14 E-1
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Checking the RF Attenuator

Test eguipment:

- Signal generator (Section "Measurement Equipment”, item 3)
frequency 128 MHz
maximum level 2=0dBm

- step attenuator {Section "Measurement Equipment”, item 11}

frequency 128 MHz
attenuation 010 80 dB in 5 dB steps
attenuation accuracy <0.1dB
Test setup: > connect RF output of the signal generator to RF input of the step
aftenuator
» connect RF output of the step attenuator to RF input of the FSU
Signal generator settings: - Freguency 128 MHz
- Level 0dBm
Step attenuator settings: Attenuation 70 dB

FSU setlings:

-[ PRESET ]
-[ FREQ : CENTER : 128 MHz |

-[ SPAN : 500 Hz |

-[ BW : RES BW MANUAL : 1 kHz ]

-[ TRACE : DETECTOR : RMS

-[ BW : VIDEO BW MANUAL : 100 Hz |
-[ AMPT : RF ATTEN MANUAL : 10 dB ]
-[ AMPT : -30 dBm ]

Reference measurement: »* set marker to peak of signal

Measurement

-[ MKR = : PEAK |

» set reference to peak of signal
- [ MKR : REFERENCE FIXED ]

Step attenuator settings: Attenuation { 80dB - apgy }

FSU settings:

Evaluation:

See table below for values of asrr.

-[ AMPT : RF ATTEN MANUAL :{ arsy; } ]
- [ AMPT : {-40dBm + arey } dBm |
-[MKR = : PEAK ]

see table below for values of arpgy . 2 a7 and reference level.
The difference between the level of the input signal of the FSU and the

reference (at 10 dB RF-Attenuation) is displayed in the marker field by the
reading ‘Delta {T1 FXD}".

aaTT

80dB 75 dB 70dB 60 dB 40 dB

Brsu

0dB 5dB 10dB 20dB 40 dB

reference level

-40 dBm -35 dBm -30 dBm -20 dBm 0 dBm

1129.8055.82
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Checking the Reference Level Switching (IF-Gain)

Test principle: The IF gain of the FSU can be switched from 0 1o 50 dB by changing the
reference level at fixed RF attenuation. To prevent the IF gain accuracys
to be mixed up with the log amplifier accuracy it is determined by
comparison using an external precision aftenuator.

Test equipment: - Signal generator (Section "Measurement Eguipment”, item 3)
frequency 5 MHz
maximum level z-10dBm

- step attenuator (Section "Measurement Equipment”, item 11)

frequency § MHz
attenuation G to 80 dB in 1 dB steps
attenuation accuracy <0.1dB
Test seiup: ¥ connect RF output of the signal generator to RF input of the step
attenuator

> connect RF output of the step attenuator to RF input of the FSU

Signal generator settings: - frequency 5 MMz
- level -10 dBm
Step attenuator settings: Attenuation 20dB

FSU settings: - [ PRESET ]

- [ FREQ : CENTER : 5 MHz |

-[SPAN: 2 kHz |

- BW : RES BW MANUAL : 1 kHz |

- [ BW : VIDEC BW MANUAL : 100 Hz ]

- [ TRACE : DETECTOR : RMS ]

- [ AMPT : RF ATTEN MANUAL : 10dB |
-1

AMPT : -10 dBm ]

Reference measurement: » set marker fo peak of signal
- | MKR = : PEAK]]

» set reference o peak of signal
-[ MKR : REFERENCE FIXED ]

1129.9055.82 1.16 E-1
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Measurement

Step attenuator settings:

FSU settings:

Evaluation:

10-dB gain steps:

Attenuation {aarr}

See iable below for values of asrr.

- [ AMPT : {reference levei} dBm }
see table below for values of reference level.
- | MKR = : PEAK ]

The difference between the level of the input signal of the FSU and the
reference (at 10 dB IF-Gain) is displayed in the marker field by the
reading ‘Delta [T1 FXD]".

aATT 10 dB

20¢B 30 dB 40 dB 50 dB3 60 4B

reference ievel 0 dBm

-10 dBm 20 dBm -30dBm { -40dBm | -50dBm

1-dB gain steps:

aaTy 20 dB

21 ¢B 22 dB 23 dB 24 dB 25 4B 26 d8 27 di 28 dB 29 dB

reference level -10 dBm

-11dBm | -12dBm | -13dBm | -14dBm | -15dBm | -16dBm | -17 dBm | -18 dBm | -19 dBm

1129.9055 .82
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Checking the Phase Noise

Test equipment: Signal generator (Section "Measurement Equipment”, item 3)
frequency 640 MHz
level z0dBm

Phase Noise at 840 MHz: < -100 dBc/Hz @ 100 Hz
<-115dBe/Hz @ 1 kHz
< -127 dBe/Hz @ 10 kHz
< -130 dBec/Hz @ 100 kHz
< -142 dBe/Hz @ 1MHz

Test setup: » connect RF output of the signal generator to RF input of the FSU
Signal generator settings: -frequency 640 MHz
- level 0dBm
Fineadjust the frequency of the generator so that the FSU shows exactly
640 MHz .
FSU settings: PRESET |

-1

- [ FREQ : CENTER : 640 MHz ]

- [ AMPT : 0 dBm ]

- [ AMPT : RF ATTEN MANUAL : 10 dB }

- [ 8PAN : {span} ]

depending on offset, see table beiow for values of span.

-~ [ BW : COUPLING RATIO : RBW/VBW NOISE[10] ]
- [ BW : RBW MANUAL : {RBW] |

depending on offset, see table below for values of HBW.

- TRACE 1 : AVERAGE ]
- | SWEEP : SWEEP COUNT : 20 : ENTER ]

¥ gctivate phase noise marker
- [MKR FCTN: PHASE NOISE |

- [ FREQ : CENTER : {640 MHz + offset} ]

see table below for values of offset.
- [ AMPT : {reference level} ]

depending on otfset, see table below for values of reference level.
- { AMPT ; RF ATTEN MANUAL : {8 ¢} |

depending on offset, see table below for values of a gy .

1128.8055.82 1.18 E-1
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» set Phase Noise Marker
[ MKR : MARKER 2 : {offset} ]

see table below for values of offsat.

Note: Please make sure not to measure on a spurious signal.

Evaluation: The Phase Noise is displayed in the marker field by the reading
‘Delta 2 [T1 PHNT.
Phase noise measurement settings
Offset Span RBW Reference Level arsy
100 Hz 20 Hz 30 Hz 0 dBm 104dB
1 kHz 200 Hz 100 Hz 0 dBm 10 dB
10 khz 2 kHz 300 Hz 0 dBm 104dB
100 kHz 10 kHz 3 kHz -10 dBm 0] =
1 MHz 100 kiz 30 kHz -30 dBm 0dB
Note: To obtain a precise measurement of the phase noise at high offsets the level! used at the FSU

input is 10 to 30 dB higher than ihe reference level. To reduce the measurement time the phase
noise is measured with a small span around the frequency offset. This prevents the FSU from

being overfoaded.

1129.9055.82
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Checking the Return Loss at the RF Input

Test equipment: FSU3/FSU8:
- Signal generator (Section "Measurement Equipment®, item 2}
frequency range FSU 3: 10 MHz bis 3,6 GHz
FSU 8 10 MHz bis 8 GHz
level range =-10 dBm

- power meter (Section "Measurement Equipment”, item 8)

- power sensor
frequency range FSU 3: 10 MHz to 3,6 GHz
FSUs 10 MHz to 7 GHz

- SWR-bridge (Section "Measurement Eqguipment”, item t4)
frequency range FSU 3: 10 MHz to 3,6 GHz
FsU 8 10 MHz to 7 GHz

Test setup: FSU3/FSU8&:
SWR
Signat _ Bridge Power
generator sensor Power meter
Test Port
RF input
Signal generator settings: - level -10 dBrm
- frequency fin}

See performance test report for values of f.
- [INPUT : RF ATTEN MANUAL 10 dB ]

Calibration: FSU3/FsU 8:

Use total reflection (OPEN or SHORT) at the test port of the SWR bridge
as a reference:

Remove cable from RF input of the FSE and connect precision shert or
open to the cable. Determine reflected power with the power meter and
store measured level LRef as reference. Repeat this procedure for
every measurement over the whole frequency range.

1129.9055.82 1.20 E-1
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Measurement:

1129.9055.82

FSU3/F3U8:
Conneact the RF input of the FSE 1o the test port of the SWR bridge.
Measure reflecied power L, with the power meter. The return loss a, of

the RF input of the FSE can be calculated as:

a = Lper— L.
The VSWR can be calculated as:

100055 4

= 100988 1

1.21 E-1
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Table 1-1 Performance Test report

ROHDE & SCHWARZ Performance Test Heport Spectrum Anatyzer FSU Version 27-Jul-00

Model {FSU-3/ 8):
Crder number: 1128.9003.
Serial number:

Tast person:

Date:

Sign:

Characteristic Included in Min, value Actual value Max. value Unit Tolerance
Frequency accuracy Page 1.3

Reference oscillator

Modet wio Opt. B4 9.999889 10.000001 Mz
Model with Cpt. B4 98099997 | 10.0000003 | MHz
image frequency Page 1.4

rejection, 18t IF, i,

11 MHz 90 - dB
100 MHz 90 - dB
1701 MHz 90 - dB
3001 Mhz 90 R . dB
irnage frequency Page 1.4

rejection 2nd IF, f,,

FSU3/8:

100 MHz 80 - dB
FSU 8:

3700 Mz 70 o - dB
5060 MHz 70 - - dB
7989 MHz 70 R . dB

1120.9055.82 1.23 E-1
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Characieristic Inciuded in Min. value Actual vaiue Max. value Unit Tolerance

image frequency Page 1.4

rejection 3ra IF, f,

FSU3/8:

100 MHz 80 - " - dB

FSU 8:

4500 MHz 70 - dB

1st IF rejection Page 1.5

fin

11 MHz a0 - diB

100 MHz ao - aB

1701 Miz £le} o - dB

2990 MHz [ o - dB

2™ IF rejection Page 1.5

fin

FSU 3/8:

100 MHz 90 DB

FsU3/8:

4500 MHz 70 IR dB

3rd-order Page 1.6

intercept point, fp

FSU3/8:

28 MHz 17 - dBm

1068 MHz 17 - dBm

281 MHz 17 e - dBm

540 MHz 20 o - dBm

1000 Mkz 20 - dBm

1700 MHz 20 - dBm

250G MHz 20 i dBm

3580 MHz 20 — - dBm

FSU 8 :

4001 MHz 18 4Bm

5001 MHz 18 e - dBm

7998 MHz 18 - dBm
1129.9055.82 1.24 E-1



https://www.manualsplus.com/

FSU Performance Test Report
Characteristic included in Min. value Actual value Max. value Unit Tolerance
2™_order harmonic Page 1.7
distortion, fin:

FSU 3/8:

28 MHz 35 o - dBm

108 MHz 35 - dBm

261 MHz 45 e - dBm

64C MHz 45 . - dBm

1000 MHz 45 - - dBm

1700 MHz 35 — - dBm

IF bandwidth switch. Page 1.8

level accuracy

100 Hz -0.1 +0.1 dB

1 kHz -0.1 +0.1 B

10 kHz - reference -

100 kHz .1 | . +0.1 B

300 kHz -0.2 - +0.2 dB

1 MHz -0.2 +0.2 dB

3 MHz -0.2 +0.2 B

10 MHz -0.2 e +0.2 dB

20 MHz -0.5 o +0.5 dB

FFT Bandwidih Page 1.8

tevel accuracy

100 Hz -0.2 _ +.2 fo12}

300 Hz -0.2 +0.2 B

1 kHz -0.2 +0.2 dB

3 kHz 02 | o +0.2 dB

IF bandwidth Page 1.9

Bandwidth:

100 Hz a7 103 Mz

1 kHz 970 1030 Hz

10 kHz 8.7 _ 10.3 kHz

100 kHz a7 o 103 kMz

300 kHz 270 330 kHz

1 MHz 800 1100 kHz

3 MHz 27 R 3.3 MMz

10 MHz 7 o 11 MHz

20 MHz 14 22 MHz

50 Mz 35 55 MHz
1129.9055.82 1.25 E-1
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Characteristic Included in Min. value Actual value Max. vaiue Unit Tolerance

IF Bandwidths Page 1.9

Shape facior:

100 Hz - I 6 -

1 kHz - 8 -

10 kHz - —— 8 -

100 kHz I ] -

300 kHz 12 -

1 Mz 12 -

3 MHz i, 12 -

tomHz v - . 7 -

Noise Display Page 1.10

Treige:

20 Hz - -80 dBm

80 Hz - ~100 dBm

900 Hz - - -110 dBm

Noise Display Page 1.10

FSU 3/8: fosise

normalized to 10Hz:

9 kHz . R -120 dBm

95 kHz - i -120 dBm

9989 kHz - -13¢ dBm

9.99 MHz - -145 dBm

19.99 MHz - -145 dBm

49.98 MHz . -145 dBm

99.89 MHz - —— -145 dBm

199.9 MHz - I -145 dBm

459.9 MHz - -145 dBm

999.9 MHz - -145 dBm

149S MHz - T -145 dBm

1699 MHz L -145 dBm

2498 MHz - e -143 dBm

2598 MHz - -143 dBm

3599 MHz - -142 dBm
1129.9055.82 1.26 E-1
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Characteristic inciuded in Min. vatue Actual value Max. value Unit Toterance
Noise Display Fage 1.10
FSU 8: fnaisel

normalized to 10Hz:

3999 MHz - e -142 dBm
4499 MHz - -142 dBm
499G MMz - ~142 dBm
5499 MHz - e -142 dBm
5998 MHz - -142 dBm
6498 MHz - 142 dBm
6999 MHz - o -142 dBm
7498 MHz - R -142 dBm
7998 MHz - -i42 dBm
Level accuracy Page 1.11

at 128 MHz. -30dBm -0.2 +0.2 dB

Frequency response Page 1.11
RF Atftenuation 10 dB
DC coupling

FSU 3 /8 feso

1 MHz -0.5 +0.5 dB
10 MHz -0.3 +0.3 dB
50 MHz -0.3 R +0.3 dB
100 Mz -0.3 . +0.3 dB
200 MHz -0.3 +0.3 dB
300 MHz -0.3 +0.3 daB
400 MHz -0.3 R +0.3 dB
500 MHz -0.3 e +0.3 dB
600 MHz -0.3 ‘ +0.3 daB
700 MHz -0.3 +0.3 dB
800 MHz -0.3 +3.3 dB
900 Mz -0.3 ——— +0.3 dB
1000 MHz -0.3 +0.3 aB
1500 MHz -0.3 +0.3 daB
2000 Miz -0.3 +3.3 dB
2500 MHz -0.3 e +0.3 aB
3000 MHz 0.3 . +0.3 4B
3509 MHz -0.3 +0.3 ¢

1129.8065.82 1.27 E-1
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Characteristic included in Min. value Actual vaiue Max. vaive Unit Tolerance

Frequency response Page 1.11

RF Attenuation 10 d3

DC couptling

FSU 8: fresp

3610 MHz -2 e +2 dB

4000 MHz -2 +2 dB

4500 MHz -2 +2 dB

5000 MHz -2 I +2 dB

5500 MHz -2 . +2 daB

6000 Mz -2 +2 dB

6500 MHz -2 +2 daB

8590 MHz -2 +2 daB

7990 Mz -2 —_— +2 aB

Frequency response Page 1.11

RF Attenuation 10 dB

AC coupling

frresp

10 MHz -0.3 I +0.3 daB

50 MHz -0.3 +0.3 aB

100 MHz 0.3 +0.3 daB

200 MHz -0.3 +0.3 dB

500 MHz 0.3 R +0.3 dB

1000 Mriz 03 i . +0.3 dB

1500 MEz -0.3 +0.3 dB

2000 MHz -0.3 +0.3 dB

2500 MHz -0.3 +0.3 dB

3000 MHz -0.3 +0.3 dB

3589 MHz -0.3 I +0.3 dB
1129.90556.82 1.28 E-1
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Characteristic inciuded in Min. vaiue Actual value Max. vaive Unit Tolerance
Frequency response Page 1.11

RF Atteruation 5 dB

DC coupling

frresp

16 MHz -0.3 +3.3 dB
50 MHz -0.3 e +0.3 dB
100 MHz -0.3 +0.3 dB
200 MHz -0.3 +0.3 ds
500 Mz -0.3 R » +0.3 d3
1000 MHz -0.3 +0.3 dB
1500 MHz -0.3 +0.3 dB
2000 MHz -0.3 +0.3 dB
2500 MHz -0.3 R +0.3 dB
3000 Mz -0.3 N +0.3 dB
3599 MHz -0.3 +0.3 dB

Frequency response Page 1.11
RF Attenuation 20 dB

DC coupling

frresp

10 Mhz 0.3 R +0.3 dB
50 MHz 0.3 +0.3 dB
100 MHz -0.3 +0.3 aB
200 MHz -0.3 +0.3 daB
500 MHz 03 +0.3 dB
1000 MHz -0.3 e +0.3 dB
1500 MHz -0.3 +0.3 dBs
2000 MHz -0.3 +0.3 dB
2500 MHz -0.3 R +0.3 dB
3000 MHz .3 i +0.3 dB
3599 MHz -0.3 +0.3 dB
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Characteristic Included in Min. value Actual value Max. value Unit Tolerance
Frequency response Page 1.11
RF Attenuation 40 dB
DC coupling
resp
10 MHz -0.3 . +0.3 dB
50 MHz -0.3 +0.3 dB
100 MHz -0.3 +0.3 dB
200 MHz -0.3 R +0.3 d3
500 MHz -0.3 —— +0.3 d8
1000 MHz -0.3 +0.3 dB
1500 MHz -0.3 +0.3 a8
2000 MHz -0.3 I +0.3 d8
2500 Mz -3 +3.3 ds
3000 MHz -0.3 - +0.3 a8
3599 MHz -0.3 +0.3 dB
Display linearity Page 1.14
RBW 500 Hz
aaty .
10dB 9.9 101 dB
15dB 4.9 - 5.1 dB
20dB - Referenz - "
25 dB 5.1 -4.9 dB
30dB - 101 -8.9 dB
35dB -15.1 -14.9 ds8
40 dB -20.1 -19.9 daB
45 dB -25.1 R -24.8 dB
50 dB -30.1 -29.9 di
55 dB -38.1 -34.8 dB
80 dB -40.1 -39.9 dB
85 dB -45.1 - -44.9 daB
70 dB -50.1 i -49.6 dB
75dB -55.1 - -54.9 dB
80 dB -60.1 -59.9 dB
85 dB -65.3 -64.7 dB
90 dB -70.3 . -69.7 dB
95 dB 753 | . 747 dB
100 dB -80.3 -79.7 dB
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Characteristic Included in Min. value Actual value Max. value Unit Tolerance
Cisplay linearity Page 1.14

RBW 300 kHz

dart !

10dB S.8 0.2 dB
t5dB 48 | 52 dB
20 dB - Referanz - -
25 dB -5.2 -4.8 dB
30dB -10.2 R . -8.8 cB
35 dB -15.2 -14.8 dB
40 dB -20.2 -19.8 dB
45 dB -25.2 -24.8 dB
50 dB -30.2 R -29.8 daB
55 dB -35.2 . -34.8 B
60 dB -40.2 -39.8 dB
85 dB -455 -44.5 dB
70 dB -50.5 I -49.5 dB
75 dB 555 0 _ -54.5 dB
80 dB -80.5 -58.5 dB
Display linsarity Page 1.14

RBW 20 MHz

SATT ¢

10 dB 8.5 10.5 dB
15 dB 4.5 R 55 dB
20 dB - Referenz - -
25 dB -85 -4.5 dB
30dB -10.5 -9.5 dB
35dB -155 R -14.5 a8
40 dB -20.5 e 185 ds
45 dB -25.5 . -24.5 a8
50dB -30.5 -29.5 dB
55 dB -35.5 - -34.5 dB
80 dB 405 - -38.5 dB
65 dB -48.5 . -44.5 dB
70 dB -50.5 -48.5 dB
Aftenuator accuracy Page 1.15

AATT L

0dB 68 | - -10.2 dB
5dB -4.8 P 5.2 d8
10 dB - reference - -
20 dB +838 +10.2 B
40 dB +28.8 R +30.2 aB
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Characteristic included in Min. value Actual value Max. vaiue Unit Tolerance

Referance isvel Page 1.16

switching accuracy

Reference lavel

0 dBm +9,85 +10,15 dB

-10 dBm reference - -

-20 dBm -10.15 e 8,85 dB

-30 dBm -20.15 -19,85 dB

-40 dBm -30.15 -29,85 d8

-80 dBm 4G5 o -39,85 dB8

-11 dBm -1.15 -0,85 de

-12 dBm -2.15 -1,85 dB

-13 dBm -3.15 -2,85 dB

-14 dBm -4.15 R -3,85 dB

-15 dBm -5.15 i -4,85 dB

-16 dBm -6.15 i -5,85 daB

-17 dBm -7.15 -B,85 dB

-18 dBm -8.15 -7,85 dB

-19 dBm -9.15 . -8,85 dB

Phase noise Page 1.18

Offset frequency:

100 Hz - R -80 dBc (1Hz}

1 kHz - i -112 dBc (1Hz)

10 kHz - —— -120 dBc (1Hz)

100 kHz - — -120 dBe (1Hz)

1 MHz - -138 dBe (1Hz)
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Characteristic included in Min. value Actual value Max. value Unit Tolerance
Heturn Loss Page 1.20

AF input

RF At 10 dB/ DC

fin

FSU 3 /FSL 8:

10 MHz t4 o - daB
250 MHz 14 - B
500 MHz 14 ) - daB
750 MHz 14 I - dB
1000 MHz 14 i - daB
1250 MHz 14 - dB
1500 Mz 14 - @B
1750 MHz 14 e - aB
2000 MHz 14 S - aB
2250 MHz 14 —— - aB
2500 MHz 14 . . daB
2750 MHz 14 ‘ - dB
3000 MHz 14 P - dB
3250 MHz 14 - aB
3500 MMz 14 o - aB
FSU 8:

3750 MHz 9,5 SR - a8
4000 MHz 9,5 e - dB
4250 MHz 9,5 . - ¢@B
4500 Mz 9,5 R - dB
4750 MHz 9,5 J— — - aB
5000 MHz 9,5 e - 4B
5500 MHz 8,5 A - aB
6000 MHz 9,5 o - dB
6500 MMz 9.5 e - dB
7000 MHz 9.5 S - dB
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FSU Service Menu

2 Adjustment

The following chapter describes the adjustment of the reference sources as well as the software-
controlled adjustment of individual module data following module replacement.
The FSU permits the foliowing manual adjustments:

« Adjustment of the 10 MHz reference oscillator which determines the frequency accuracy of the FSU
« Adjustment of the 128 MHz calibration source which determines the level accuracy of the FSU

The adjustment permits o maintain and restore the data integrity of the instrument.
Manual adjustmenis must be performed at an ambient temperature between +20 °C and +30 °C after
the instrument has warmed up.

After the adjustment and an internal total calibration has been performed, the FSU is ready for use and
offers full data integrity.

Service Menu

The service functions for adjusting the boards are only useable after the entry of a password to prevent
impairment of instrument functionality by unintended data changes.

SETUF menu:

T The SERVICE softkey opens a submenu for selection of the
. SERVICE

o ANRUT service function

INFUT

. SELFTEST

|CAL SIGNAL
. POWER
. SAVE

. EASEWORD
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Service Menu FSU

Entering the Password

SETUP SERVICE submenu:
[ ENTER | The ENTER PASSWORD softkey allows the entry of a password.
PASSWORD |

The FSU contains a variety of service functions which, if incorrectly used,
can impair the functionality of the analyzer. These functions are normally not
accessible and are only usabie after the entry of a password.

The password permits change of data which must be modified for calibration
or repair of the instrument (for example reference frequency adjustment,
level adjustment, general board data}. The password is “894129",

IECAEEE-bus command; SYST:PASS "<Password>"

Adjustment Functions

Caution:

The re-alignment should be carried out by qualified personnel since any change
considerably influences the measurement accuracy of the instrument. This is the
reason why the softkeys REF FREQUENCY, CAL SIGNAL POWER and SAVE
CHANGES can only be accessed after entering a passwaord,

SETUP SERVICE submenu.

The REF FREQUENCY softkey opens the data input for the adjustment of the
reference frequency. Values can be seiected between 0 and 255 (without
option FSU-B4 OCXO) or between 0 to 4095 {with option FSU-B4 OXCO;.
They modify the setting of the associated D/A converter. The setting is first
stored in the volatiie memory. The SAVE CHANGES softkey is used 10 store it
permanently in the nonvolatile memory.

IEC/EEE-bus command: SENS:RCSC:INT:TUN 155

The CAL SIGNAL POWER sofikey opens the data input for the adjustment of
the currently set level of the calibration signal {0 dBm or -30 dBm, compare
INPUT CAL softkey). Values can be selected between 0 and 255. They modify
the setting of the associated D/A converter. The setting is first stored in the
volatile memory. The SAVE CHANGES softkey is used to store it permanently
in the nonvolatile memory.

IEC/IEEE-bus command: -

The SAVE CHANGES softkey stores the modifications in the nonvolatile
memory of the instrument. Since these modifications considerably influence
the measurement aceuracy of the instrument, confirmation by the user is
requested before storing.

IECNEEE-bus command: SENS:ROSC: INT:TUN: SAV
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Manual Adjustment

in the following, the measuring instruments and auxiliary means required for the manual adjustment of
the FSU, the appropriate preparations of the instrument as well as the individual adjustments will be
explained.

Test Instructions

s The adiustment of the analyzer must be done after a warm-up time of at least 30 minutes and overall
calibration. Only in this case can the compliance with the guaranteed data be ensured.

e [nputs for setting the FSU during measurements are shown as following:

[<KEY>] Press a key on the front panel, eg [SPAN]
[«SOFTKEY>] Press a softkey, eg [MARKER -> PEAK]
[<nn unit>] Enter a value and terminate by entering the unit, eg [12 kHz]

Successive entries are separated by ], eg. [ BW : RES BW MANUAL : 3 kHz ]

Measuring Equipment and Accessories

Table 2-1 Measuring Equipment and Accessories for manual adjustment of the FSU
em | Type of Specifications recommended | Equipment R&S Order Use
equipment recommended | No.
1 Frequency rror < 1x10°, Advantest Frequency Accuracy of
counter frequency range up fo 10 MHz | R53618B Reference Oscillator

with opfion 23

2 Signal generator | frequency range fo 1 GHz: SMHU 0835.8011.52 | Catibration Source 128 MHz
Freguency Accuracy of
output level -10 dBm Reference Oscillator
3 Power meter NRVD 0857.8008.02 | Calibration Source 128 MHz
4 Power sensor 1 MHz to 3.6 GHz NRV-Z4 0828.3618.02 | Calibration Source 128 MHz
R85 <0.8%
Meter noise < 20 pW
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Manual Adjustment FSU

Adjusting the level measurement accuracy

Test equipment: - Signal generator {Section "Measurement Equipment”, item 2):
frequency 128 MHz
level -30 dBm

- power meter {Section "Measurement Equipment”, item 3)
- power sensor {Section "Measurement Equipment”, item 4)

frequency 128 MHz
maximum power Poax 2 1 pW
meter noise <20 pW

RSS < 0.8% referred to indicated power
impedance Z = 50 £

Power meter settings: » connect power sensor to power meter and carry out function
"ZERO” when no signal is appiied to the power sensor.

» connect power sensor {6 BF output of signal generator.

Signal generator settings: - frequency 128 MHz
- level —30 dBm = 0.05 dB

> use power meter for exact level adjustment.

Test setup: » connect RF output of the signal generator to RF input of the FSU

Overall calibration of FSU: - | PRESET |
-[ CAL : CAL TOTAL }

FSU settings: -[FREQ : CENTER : 128 MHz ]

[ SPAN : 15 kHz ]
[ BW : RES BW MANUAL : 10 kHz |

- [ BW : VID BW MANUAL : 1 kHz |
{
{
[

r

- [ TRACE : DETEKTOR : RMS ]
AMPT : REF LEVEL : -20 dBm |
- [ AMPT : RF ATTEN MANUAL : 10 dB ]

Reference measurement > set marker to peak of signal

- | MKR SEARCH : PEAK ]

> set refarence to peak of signal
- - MKR : REFERENCE FIXED |

¥ switch internal reference generator to BF input
- [ SETUP : SERVICE : INPUT CAL ]

¥ set marker {0 peak of signal
-[ MKR = : PEAK]]

Adjustment: The reading "Delta [T1 FXD}" displays the difference between the
output fevel of the signal generator and the level of the calibration
source.
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Manual Adjustment

FSU settings:

Store value in instrument

Note:

1129.9055.82

Caution:

The following re-alignment changes the leve! of the internal calibration
source. Since this adjustment influences the flevel measurement
accuracy of the FSU, it is strongly recommended to perform this
adjustment only if the level is not within the tolerance. .

- [ SETUP : SERVICE : ENTER PASSWORD : 894129 ENTER |
- [ SETUP : SERVICE : CAL SIGNAL POWER |

#» The correction value for the calibration signal level will be displayed
in the data entry field. Change the value with the step keys or spin
wheel until the marker reading "‘Delta [TT FXD]  displays a value of
0+ 0,05dB.

-[ SETUP : SERVICE : SAVE CHANGES ]

» Confirm message on display with "YES™ . The correction values will
be stored in the non volatile memory of the boards.

The changed level of the calibration source will be used with the
following total calibration.

-{ CAL : TOTAL CALIBRATION ]
- CAL : CALIBRATION RESULTS |

3 Check the calibration resulis. The calibration must be performed
with the status 'PASSED'.
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Adjusting the frequency accuracy

Preparation: The measurement can be performed either with a signal generator at
connector RF INPUT (front of FSU} at 1 GHz or at connector EXT
REF OUT {rear of FSU) at 10 MHz using a frequency counter
For the adjustment, the FSU must be set to internal reference.

Note: The measurement at 1 GHz can be performed with a lower frequency
counter resolution in order to achieve a faster adjustment.

Preparations for adjustment with signal generator:

Test equipment: - Signal generator (Section "Measurement Equipment”, item 2.
" frequency 1000 MHz
level -20 dBm

frequency accuracy  <1x10°

If the frequency accuracy of the signal generator is not sufficient,
adjust the frequency with a frequency counter to the correct frequency
before the adjustment.

Test setup: » connect RF output of the signal generator to RF input of the FSU
FSU settings: - [ PRESET |

-[FREQ : CENTER : 1 GHz |

-[SPAN :0 Hz |

-[ BW : RES BW MANUAL : 30 kHz |

-[ AMPT : REF LEVEL : -20 dBm ]

[ AMPT : RF ATTEN MANUAL : 10 dB ]
- [ SETUP : REFERENGE INT / EXT ]

.

» toggie i internal reference (INT)

Note: Before the following measurement, the FSU must warm up for at least
30 minutes to heat the reference osciflator.

Measurement: N . .
> switch on marker frequency counting:

- I MKR : SIGNAL COUNT ]

.

» Set the necessary resolution:

Mode! without OCXO (Option B4) 1 GHz £ 100 Hz
- [MKR :NEXT : CNT RESOL 10 HZ]

Model with OCXO {Option B4) 1GHz £30 Hz
- [MKR : NEXT: CNT RESOL 1 HZ]
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Preparation for adjustment with frequency counter:

Test equipment: Frequency counter {Section "Measurement Equipment”, item 1}:
error < 1x10°
fraquency range up to 10 MHz

Test setup: » connect frequency counter to 10-MHz reference output of the FSU
{rear panel)

FSU settings: - [SETUP : REFERENCE INT / EXT |
» toggle to internal reference {INT)

frequency counter settings: » Set the necessary rasolution:
model without OCXO {option FSU-B4): 1Hz

mode! with OQCXO {option FSU-B4): 0.1 Hz

Note: Before the following measurement, the FSU must warm up aft least 30
minutes to heat the reference oszillator.

Measurement: » measure frequency with frequency counter;

nominal frequency:
model without OCXO {(option FSU-B4) ... 10MHz £ 1 Hz
model with OCXO (option FSU-B4) .. 10MHz £ 0.3 Hz

Adjustment:

Important Note !

The following adjustment changes the frequency of the intemnal
reference source. Since this adjustment influences the frequency
accuracy of the FSU, it is strongly recommended to perform this
adjustment only if the frequency is not within the tolerance.

FSU settings: - [ SETUP : SERVICE : ENTER PASSWORD : 894129 ENTER |
- [ SETUP : SERVICE : REF FREQUENCY ]

» The correction value for the reference frequency adjust will be
displayed in the data entry field. Change the value with the step
keys or spin wheel until the frequency counter reading or the
marker count reading displays a value within the tolerance.

Store value in instrument - { SETUP ; SERVICE : SAVE CHANGES ]

» Confirm message on display with "YES" . The correction values will
be stored in the non volatile memory of the boards.
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FSU Instrument Design and Function Description

3 Repair

This chapter describes the design of the FSU, simple measures for repair and troubleshooting and, in
particular, the replacement of modules. For troubleshooting and diagnosis, a selftest is available, which
permits to poll diagnostic vollages of the modules and indicate limit violations.

The firmware update and the installation of options are described in chapter 4 in this service manual.

Instrument Design and Function Description

A detailed schematic of the FSU design will be presented in the block diagrams below and in the

attachments (see also chapter 5).
The following functior: description of the instrument refers {o the block diagram.

Block diagram

see also chapter 5, drawings, for a detailed block circuit.

20.4 MHz
Attenuator 20.4 MHz or Video
i | P : |
0...8 GHz : i P AD converter | aPy
H Analog IF }
e : RF Converter -~ 100 kag og} OMHz ﬁl and ity Graphics
! ! | detector i i display |
. \ ! !
I L 38 i } !
G to 75 di} | 8GHz e |
5 dB steps | |
. |
N 8GiHz | ‘
’ Cenverter i | -
|
....................... J
fj‘ Power supply
| —
............................ m.w‘im]
|
Synthesizer l
Board |
TG p
ou_._tp_u[ Tracking
o generaior :
. 100 KHzto 3.6 GHz:

Fig. 3-1 Block diagramm
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Description of Block diagram

The FSU is a triple-conversion superhet receiver (double-conversion for receive frequencies >3.6 GHz)
for the frequency range 20 Hz to several GHz, depending on the instrument model. The signals are
processed by one RF board {two for models > 3.6 GHz}, one IF board, one signai detection board and a
controller comprising a Pentium industry PC, an VO interface and a graphic controler. The instrument
can be upgraded o meet future requirements by retrofitting options in the anaiog and digital sections.

The input signal is reduced in level by the afienuator and routed fo the BF modules depending on the
instrument type. In instruments with option B25 (electronic attenuator), this module follows in the signal
path. In 3.6 GHz-Models the attenuator is followed by the RF-Converter directly, in the high-frequency
models a diplexer is connected in between, The high-frequency signal component >3.6 GHMz is routed to
the microwave converter module foliowing the diplexer. The IF module is the same in all instrument
models, likewise the signal path through signal detection to the display.

The internal reference and calibration signals are generated in the freguency and level reference part on
the synthesizer board. Here the 128 MHz reference frequency is generated and made available to the
instrument as a reference frequency, and a level-contralled output signal is generated as an internal
level reference for instrument calibration.

A detailed description of the modules is given in the following.

Attenuator

The RF signal passes from the input connector via the input switch to the input attenuator, which can be
set from 0 to 75 dB in steps of 5 dB. The input signal is applied to the switch as well as a 128 MHz
signal which has a close-tolerance level of -30 dBm for calibration purposes or 0 dBm for the selftest of
the instrument. AC coupling can be set via an additional switch, the lower cut off frequency is app.

1 MHz.

&R INPUT R

e

Fig. 3-2 RF Attenuator

Electronic Attenuator (Option FSU-B25)

The Electronic attenuator is fitted in the RF signal pass directly behind the input attenuator. It consists of
different parts: an electronic attenuator, which can be switched from 0 to 30 dB in steps of 5 dB and an
switchable preampilifier to reduce the noise figure of the instrument.
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RF to IF Conversion for Frequencies < 3.6 GHz - Frontend

FSU-3 uses the RF converter for conversion to the 20.4 MHz IF. There is a symmetrical input mixer on
this board which converts the input signal to an intermediate irequency of app. 4.63 GHz. The
symmetric design reduces second order intermodutation .

The local osciliator in the frequency range 4.63 to 8.23 GHz is generated with a YIG tuned oscillator.
This oscillator is synchronized via several dividers to the signal from the synthesizer module {600 to 620
MHz). The output of the first mixer is amplified with two bipolar transistors to avoid 1/f noise. This
balanced signal is feed t0 a three stage filter with dielectric resonators. Flatness and group delay of the
filter are optimized for broadband vector analyses in a bandwidth of 3¢ MHz. The filter feeds a second
mixer, which converis the signal to the second IF of 404.4 MHz. The symmetric output is amplified with
two amplifiers to reduce intermodulation products. The signal from the two amplifiers are combined in a
transformer to an unbalanced signal. The symmetric design reduces the need of transformers in the
mixers and therefore reduces the conversion loss.

The 404.4 MHz signal can be filtered to a bandwidth of 10 or 20 MiHz with two filters with five stages
each. A bypass for a 50 MHz bandwidth (= 3dB bandwidth of the first IF Filter} can be selected also. The
signal is feed to a 31 dB step attenuator (1dB resolution) wh:ch reduces the signal level in the case of
broadband FFT mode. With 30 MHz FFT span the K2 of the 3" mixer causes spurious within the band.
Therefare the level has to be reduced before this mixer stage if high input levels are used (> -25dBm) .
The attenuator can be used also to take reference values of up to +5 dBm mixer level in phasencise or
spurious measurements with very high dynamic range.

Fast overload detectors are used with directional couplers 1o detect compression in the stages of the
first and second intermediate frequency. The bandwidth of this detectors is above 100 MHz, therefore
pulse signals can be detected correctly with a 100 MMz wide preselector. The output signal of the
detector on the first IF is also used with a fast logarithmic amplifier as a RF power trigger with about 60

dB dynamic range.
1st mixer 2nd mixer

o= %6 dB‘ and IF Filter 3rd mixer
REn ‘\é TIV Lot | rsouT
20 Hz..3.6 GHz [ ! o 20.4MHz
: | 0.30dB 3
] Lo e | B=10/20MHz, | Step1dB |
| g=11 dB g=16dB & Bypass W i
B3dB = 50 MHz 2nd IE in 2nd IF out
- 384 MHz
4628 to 4224 MHz

8226 MHz
Fig. 3-3 RF to IF Conversion for Frequencies < 3.6 GHz
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RF to IF Conversion for Frequencies > 3.6 GHz - MW Converter

The high frequency modeis of FSU {frequency range > 3.6 GHz) also comprise a microwave converter
board. From the attenuator output the input signals are feed to the microwave converter and split up in
the diplexer to frequencies below 3.6 GHz and above 3.6 GHz. Signais beiow 3.6 GHz are forwarded to
the RF converter like in the FSU 3. Signals in the range higher than 3.6 GHz are feed to the mixer via
the YIG filter for an intermediate frequency of 404.4 MHz. This output is connected to the RF converter,
where it is filtered and down converted to 20.4 MHz.

010 3.6 GHz
to RF-Converter

RF input Non 7 1 . IFoutput

. . o e N e [ e b 404.4 MH2Z
Oto 8 GHz - to RF-Converier

Diplexer  YIG filter

1.LO, P = -5 dBm
4628.4 to 7595.6 MHz

Fig. 3-4 RF to IF Conversion for Frequencies > 3.6 GHz

The first LO converts the input frequency directly to the 404.4 MHz IF. For this purpose the LO signal (4
{0 7.6 GHz) generated in the RF-converter is amplified to the required LO level.

The basic model is equipped with the necessary interfaces (IF input 404.4 MMz, LO output 4 to 7.6 GHz)
for extending the frequency range by simply adding a microwave converter.

IF Filter — Module

The RF converter is foliowed by the IF filter module :

My . i T o

20.4 MHz . fa 5 o d ] i H
from | O {‘B e e L Y - L |
RF Converter & S Step Gain | LogAmp
LC Filter ! 20 50 d8 LC Filter,
i K or Bypass (N
J "\\8 £ o) - toDetector
» f"(_/ T g g Board
XTAL Fitter
I.
Wide Band i
Step Gain i
{low distortion} |
404.4 MHz
trom
RF Convener - E
var. Amg Log Amp
404.4 MHz REBW >10M

Fig. 3-5 IF Filter

FSU offers resolution bandwidths fram 1 Hz to 20 MHz in steps of 1/2/3/5 and 50 MHz. The selection
filter at the 2nd IF of 404.4 MHz in the RF converter yields the 10, 20 and 50 MHz bandwidth.
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The tunable bandwidths 200 kMz to 5 MMz are at the 3rd iF {20.4 MHz) on the IF filter module. The
bandwidths 100 kHz to 5 MHz are provided by 5 LC circuits. Two stages are in front of the step gain
amplifier and three are after this amplifier due to a compromise between good noise figure and
overrange protection of the step gain amplifier.

The step gain can be set from -20 to 50 dB in 0.1 dB steps and is adjusted as a function of the reference
level and the input attenuation.

The LC filters are followed by a log detector to obtain the display dynamic range.

The module also comprises a limiting amplifier {in the log-amp} with a TTL output for the frequency
counter.

With 10 MHz of resolution bandwidth the LC filters are bypassed, the log amp is used in the same
mannet than with bandwidth between 200 kHz and 10 MHz,

For the digital resolution filters from 1 Hz to 100 kHz, the 20.4 MHz IF signal at the IF filter output is
routed to the A/D converier. With bandwidth below or equal 30 kHz a crystal filter in front of the step
gain is used to avoid over-steering of the step gain and the ADC. This filter can be tuned from about 2.5
to 70 kHz in bandwidth. With bandwidth 56 kHz and 100 kHz the two LC filters in front of the step gain
are set to about 300 kHz for the same reason.

An additional path without any filtering is used for the broadband vector analyses. The variable gain

amplifier is optimized for low distortion, as with a bandwidth of 30 MHz at 20.4 MHz center frequency
the harmonics of the IF are also present at the input of the ADC.

OCXO Reference (Option FSU-B4)

The FSU contains as an option FSU-B4 an oven controlled reference oscillator. This OCXO generates a
10 MHz signal which is routed to the IF-Filter board and used as reference signal.,

Processing of Measured Data - Detector Board

The chapters below explain the signal and data paths required for result processing in the various
operating modes:;

Sweap Confrol

AL

T o Magnitude
ZF / Video! A -D.DC 'Ll) DCON Controi
S ; > glglial 1 RAM
12 own  1Phase ~! Detestor —
. D Conver%eré ) Contraller Trigger
32 MHz Noise-Filter
V|degm> Detectors Fast

Counter < ) Measure |
' RAM

PCI interfaceg

A PCi Bus to Host
V7

Fig. 3-8 Processing of measured data
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Spectrum Analysis Using an RBW >100 kHz

in this mode only the analog resolution filters on the IF filter board are used. The signal appiied to the
A/D converter via the input {F/Video is therefore already a log video signal. The signal is continucusly
sampled at 32 MHz in the ADC and digitized.

The signal path is now directly routed to DCON.

In the DCON, the data are directly applied 10 the noise filter. The noise filter serves for limiting the video
bandwidth or for averaging the noise content. The signal path is routed to the detector logic where the
results are processed, ie peak max, peak min, sampie, average and RMS values as well as the number
of measured vaiues and quasi-peak values are determined.

With measurement data rates > 1 MHz, detector data have to be stored in the measurement RAM
because online processing is no longer possible at these high speeds. Upon completion of the sweep,
the sweep data are read by the host from the measurement RAM, processed and displayed.

Spectrum Analysis Using an RBW < 100 kHz

In this operating mode the resolution bandwidths are generated digital with the aid of the DDC (digital
down converter). This IC converts the input signal into the baseband using an NCO (numeric controlled
oscillator), and then filters the obtained 1/Q signa! via a HDF (high decimation filter) and a FiR (finite
impulse response) filter stage. At the end of the DDC processing chain, the 1/Q signal in the CORDIC
block is spiit up in magnitude and phase. For signal processing in the DDC, the IF signal from the IF
filter module directly represents the linear IF.

Further signal processing on the detector board is identical to that of operating mode RBW > 100 kHz.

FFT bandwidth

In FFT bandwith mode, the synthesizer is set to the desired frequency via the DCON which also
generates the tuning voltages for the analog hardware. The signal path is routed via ADC, Corr RAM
and DDC. The DDC first mixes the input IF into the baseband using an NCO, then the obtained 1/Q
signal is filtered in a HDF (high decimation filter) and FIR stage (finite impuise response). The 1/Q
output data are then stored by the DDC in the 1/Q RAM. With data logging completed the 1/Q data from
the 1/Q RAM are transferred to the host via DDC and PCI interface FPGA. The host then performs the
FFT for this sweep section.

Video Bandwidths (VBW)

The video filters of FSU can be adjusted between 1 Hz and 10 MHz in steps of 1/2/3/5. They are
designed as a digital lowpass filter for the video signal. The video bandwidth can either be coupled to
the resolution bandwidth (= defauli setting) or manually set to a fixed value.

Detectors

The FSU uses a detector for the positive peak (peak+) and one for the negative peak value {peak-). In
the sample mode, the video signal can also be directly sampled by the A/D converter without a peak
detector being required . Quasi-Peak, Average and RMS detectors are available in addition. The RMS
detector forms the rms value of the input signal for one point in the display during the measurement
time.
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FSU Instrument Design and Function Description

15! Local Oszillator- RF Converter

The 1° Local is a YIG Oscillator on the RF Converter. It is synchronized via a fractional N divider to the
synthesizer signal of 600...620 MHz or 20 ... 40 MHz. This signal can be set with very high resoiution in
steps of less than mHz. With 20 to 40 MHz a whole octave can be swept with one divider setiing.
Therefore this is used with fast sweep time over big spans. The other setting with app. 600 MHz is used
with spans below 200 MHz because of the betier phasenoise.

YiG Oszifiator
3.75- 825 GHz
e b ot
| Mixer
. ; LO Driver
l.ocp- ‘___/’ is0.-
filter Amp
600...620 MHz N 1 pPD | N,F FRN Divider
or 29...40 MMz —o [ stepsize 0.0625
from Synthesizer 1 !

Fig. 3-7 Synchronization 1% Local Oscillator

2" Local Oszillator- Synthesizer

The second local oscillator is a DRO {(dielectric resonator oscillator; on the Synthesizer board at 4224
MHz. It can be set also to a frequency offset of up to 10 MHz to avoid mixing-products with the first
local oscillator. The oscillator is synchronized to a harmonic of the 3™ LO directly or with the wanted
offset. This type of oscillator was used because of the excelient phasenoise performance.

3" Local Oszillator- Synthesizer

The third oscillator is a VGO with ceramic resonator, it is synchronized via a mixer to the third harmonic
of the crystal oscillator at 128 MHz

Reference Frequency 128 MHz — Synthesizer

This reference is generated on the synthesizer board and is synchronized fo the 10 Mz Reference. For
best phasencise performance a SC cut crystal is used as resonator. The oscillator is synchronized with
a bandwidth of app. 30 Mz 1o the 10 MHz Reference or 1o an external reference.

Harmonics of this signal are used for the synchronization of the 3™ local oscillator and the sweep
oscillator 600 ... 620 MHz. It is also used for the 128 MHz self alignment signal with a automatic level
controi. The level can be switched between 0 dBm and -30 dBm. The level ist acdjustable with an D/A-
Converter.

An 4:1 Divider is generating the 32 MHz Clock for the Detector Board ( A/D-Converter ).
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Instrument Design and Function Description FSU

Reference Frequency 10 MHz — Synthesizer

The reterence frequency is generated by an OCXO, the frequency is adjustable by an D/A-Converter. If
the input external reference is used, this OCXO is switched off and the external signal is used instead.

OCXO Reference {Option FSU-B4)

The FSU contains as an option FSU-B4 an oven controlled reference oscillator with extra low ageing
and improved phasennoise at 10 Hz offset. If the option is present this OCXO is used instead of the
OCXO on the synthesizer board. If an external reference is used both OCXO’s are switched off. The
heater of the B4 option stays on.

Sweep VCO - Synthesizer

The sweep VCO on the synthesizer board is used to synchronize the YIG oscillator on the RF converter,
A osciliator with ceramic rescnator at app. 600 MHz is used. This VCO can be controlled over quite a
small range of about 20 MHz for good phasenoise performance. A bigger tuning range would reduce the
quality factor of the resonator. The oscillator is mixed with a comb line of the 128 MHz crystal oscillator
to an IF between 20 and 40 MHz. Via this IF the VCO is synchronized to a digitally generated signai
from a fractional N divider. This signal can be tuned in steps of smaller than 1mHz in frequency. For fast
sweeps the output is switched fo the IF.

L{> | veo :

j—  600-620 MHz

low phasenoise
.  Sweep-

I
%; 1 . L1
700 iI . fast sweep

z

128MHz [—\ R PR ‘

comb signat

BP 640 MHz

PD <] <] = _|

40 .. 20 MHz

20...40 MHz
from FRN divider

Fig. 3-8 Sweep Synthesizer
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FSU Instrument Design and Function Description

Front Panel

The Front panel consists of an aluminum case panet {part of the FSU frame) and of an mounting plate
which accommodates the LCD, the backlight inverter, the keyboard mat with the membrane and the
spinwheel The case panel incorporates the front-module controller

LCD

The color LCD provides a visible output of any information, measurements etc. to the user. The
resolution of the LCD is 800 * 600 pixels {(SVGA).

The display incorporates a cold cathode tubes for the Hllumination. The high voltage reguired for this
purpose is generated in an extra DC/AC converier mounted next to the display on the mounting plate
and connected both to the display and the controller board via a cable.

Keyboard

The keyboard consisting of a keyboard mat and a membrane release a contact when the rubber key is
pressed. Two LEDs for the STANDBY/ON key {orange for STANDBY/green for ON) are also
accommodated on this membrane.

The key evaluation and LED control are effected via a film cable connector on the controller board. Like
the control of the two LEDs, it is controlled in a special microprocessor on the controller board by means
of a matrix technique, This microprocessor permits to store the status of the STANDBY/ON key when
switching off using the power switch.

Front module controlier

The front module controlier contains all the necessary components on a board such as processor,
mernory chips (SIMM modules), VO devices (ISA bus), lithium battery, IEC-bus controller (IEEE), two
serial interfaces (COM1/2), a parallel interface (LPT), LCD graphics controller, external VGA monitor
graphics interface (monitar) and an external keyboard connection {keyboard PS/2).

In addition, a floppy controller for an external floppy disk drive and an IDE hard disk controller are
integrated on the controller board.

Hard disk
The hard disk is screwed 1o the rear of the aluminium case panel and connected to the printed circuit
board via a ribbon cable.

Power Supply Module

The power supply module provides all currents necessary for the operation of the FSU. It can be
switched off by means of the power switch on the rear panel.

The power supply module is a primary clocked switching power supply with Power Factor Correction
(PFC) and Standby circuit (+12 V Standby).On the secondary side, it generates DC voltages {(+3.3 V;
+5.2V: 46 V; +8 V; +12 V; +12 VFAN; +12 V Standby; +28 V; -12 V).

The control signal STANDBY/ON centrolled by the front module controller (depending on the operating
key STANDBY/ON on the front of the instrument frame) activates the power supply. In standby
operation, it only supplies the 12V-standby volitage for the crystal oscillater and the LED STANDBY on
the frontpanel.

The secondary voltages are open-circuit-proof and short-circuit-proof with respect to ground and each
other.

An overtemperature protective circuit is additionally installed to prevent overheating. This status is taken
to the front module controller via a status signal (OT).

Fuses
Two fuses are also fitted in the power supply ag a means of fire protection.

Note: These fuses are not accessible to the user from outside and are only blown in the case of a
serious fault of the power supply {servicing required!).
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Instrument Design and Function Description FSU

Motherboard

The motherboard generates the —6V supply for the analog boards with an integrated DC/DC-Converter.
The Noise source control voltage (28V Noise Source) is also generated on this board.

All external supplies (Probe, Keyboard,...) are protected by polyswilches (current-dependent, self-
opening and closing fuses) or electronicly against external short circuit.

On the motherboard a circuit for temperature-dependent instrument fan control is alse implemented.

Probe / Keyboard

The probe / keyboard board is located at the front of the instrument frame and serves for supply and
connection of the connectors located at the front panel, the KEYBOARD (PS/2) and a PROBE POWER
connector. For connection with motherboard a ribbon cable is used.

Volume / Phones

The volume/phones board is located at the front of the instrument frame and is used to connect the
rotary encoder for the Volume setting of the AF-Demoduiator and the Headphones connector with the
motherboard.

For connection with the motherboard a ribbon cable is used.

1129.9065.82 3.10 E-1



https://www.manualsplus.com/

FSU

Module Replacement

Module Replacement

This section describes the service concept and contains the spare parts list and the basic documents for
the overalf FSU instrument. Replacement of modules is described in detail in Section 3 under "Moduie

Replacement”.
Nofte: The numbers indicated in brackets refer to the position in the list of mechanical parts in
Section 5.

These items correspond to the itern numbers in the ilfustrations on board replacement (see

also Section 5):

1129.9003 (FSU Basic Model, lis. 1-455),
1128.8032 (Dig. Basic Unit, Its. 500-750},
1093.4708 (Display Unit, Its. 800-950),
1129.6791 (Option FSU-B4, Its. 1110-1130) and
1129.7246 (Option FSP-B10. Pos. 1600-1630).

Note: The words 'left” and "right” in the manual always refer to the front view of the insirument.

Caution!

Wrist strap with corg

Euil;&ing ground
-

“Heel strap
<=~ Figor mat

1129.9055.82

1. Ground connection
of operationg; site

e Please note the safety instructions at the beginning of

this manual.

s Disconnect the instrument from the mains before

opening the case.

e Protect the replacement site against electrostatic

discharge to avoid damage of electronic components of
the modules.

The following two methods of ESD protection may be used
together or separately:

- Wrist strap with cord to ground connection

- Conductive floor mat and heel strap combination

«  Put the instrument on the front handles before loosing

the rear feet and the tube lo avoid damage of the
instrument.

When mounting the tube fake care not to damage or

pull off cables.
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Module Repiacement

FSU

Overview of the Modules

Tabte 3-1

Overview - moduie replacement

Modute

Required tests and adjustments afier replacement

Function tests and
system error correction

Adjustment

Other

Front module controller

SYSTEM MESSAGES/

DOS/BIOS update

SELFTEST/ CAL

Lithium battery SYSTEM MESSAGES/ Cold boot
SELFTEST /CAL

Harddisk SYSTEM MESSAGES/ Celd boet / FW update
SELFTEST 7 CAL

LCD / DC/AC-converter

Keyboard membrane or mat

Labeling panel

Floppy disk drive

Check of directories

Power supply

SYSTEM MESSAGES/
SELFTEST/ CAL

Fan

RE-Input connector

SELFTEST / CAL

Frequency response

Motherboard SYSTEM MESSAGES/ EEPROM ertry
SELFTEST / CAL

RF-Attenuator SYSTEM MESSAGES/ Frequency response
SELFTEST /CAL

Key probe and Vol./Phone

Voitage / keyboeard / velume

RF Converter

SYSTEM MESSAGES/

Frequency response

SELFTEST/CAL
Detectar SYSTEM MESSAGES/
SELFTEST / CAL
IF-filter SYSTEM MESSAGES/ Freguency accuracy/
SELFTEST/ CAL cal. source
MW-Converter SYSTEM MESSAGES/ Freguency accuracy/
SELFTEST/CAL frequency response

Synthesizer SYSTEM MESSAGES/
SELFTEST / CAL

QCXO FSU-B4 SYSTEM MESSAGES/ Freguency accuracy
SELFTEST / CAL

External Generator Control SYSTEM MESSAGES/

FSP-B10 SELFTEST / CAL

1128.9055.82
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FSU Module Replacement

Replacing the Front Module Controller AS0
{(see chapter 5, spare part list position (570} and sxplosion drawing 1129.9003, 1128.8032)

The front module controller is mounted behind the front panel.

Opening the Instrument and Removing the Front Panel

» Switch off the instrument and pull the mains piug.
» Unscrew the four screws (430) of the front handies on both sides and take off the front handles.

» Remove volume control knob (47} by pushing off the front hood and loosing the screw. Pull off the
labeting panel (270} towards the front.

Unscrew two countersunk screws (610) in the front frame each at the top and at the bottom.
Remove the frontpanel with keyboard and display {600, 620, 830, 640, 650, 660) to the front.

'

A7

Caution!
Note the connecting cables are stilf connected to the controlfer.

spinwheael.

Note:  When pulling off the connecting cables be careful with the cable connecting to the
keyboard. ft is a film cable which can only be disconnected after sliding up the lock of the
film cable plug.
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Module Replacement FSU

Removing the Front Module Controller

» Unscrew the ten combi screws of the front module controller board and take out the front module
controller as follows (see Fig. 3-9)

Note: The force to disconnect the controfler connectors of the motherboard are very high.
The pulling of the controller to the front side will be done with the help of the slits at the
bottom side of the mounting plate.
Please push the board with a flat, blunt tool carefully and step by step to the front.

Caution:

Don’t move the too! to deep in the slits and press only against the pc board |.
Pult out the board by preesing at alternate slits.
The board must not be bend!

Fig. 3-9 Removing the front module controlier
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FsSU Module Replacement

Installing the New Front Module Controller and Completing the Instruments

> Carefully plug the new front modute controlter {o the motherboard and fasten it using the ten combi
screws (590).

¥ Carefully insert the cable connectors to the controller board, taking care not to reverse the polarities.

» Remove jumper at JP28 (see Fig. 3-10).

Coniact side {fo cablej up - -

o
- ‘ ey o
e i . ' display
1 RAM-
; ‘ module
I CPU ‘
e i}
-— DC/AG Converter Remove jumper Comnectorfor

tfor display FSU 5 otary encoder
800 x 800} |

Fig. 3-10  Installing a new front module controller - position of connectors

¥ Plug the front panel track into the instrument and screw with four countersunk screws (6810) in the
front frame at the top and at the bottom.

Caution!
Make sure to route the cables properly

> Install the labeling panet (270).
» Push the 2 front handles {420} on the instrument and mount them with the 4 screws (430).

» Mount volume control krob (47} by fixing the screw and push on the front hood.

1129.8055.82 3.15 E-1
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Module Replacement FSU

Putting into Operation

»

A 4

Y v

A

\7

Connect the instrument 1o the mains and switch on the instrument power switch. The instrument is
now in stand-by mode.

insert a a floppy disk with DOS and BIOS-Update in the fioppy disk drive.

Switch ON the FSU and wait until the first Beep. Press Key “FILE”. The BIOS-Update starts.
During the programming of the flash eeprom the FSU must not be switched off.

Foliow the message indicated on the display, then switch off and on the FSU.

After starting the instrument check for system messages.
-[ SETUP : SYSTEM INFO : SYSTEM MESSAGES |

Start selfftest and check resulis:

- [ SETUP : SELFTEST ], then- [SELFTEST RESULT}
Start a total calibration and check the result:

- CAL : CALTOTAL], then{ CAL RESULTS ]

1129.9055.82 3.16 E-1
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FSU Module Replacement

Replacing the Lithium Battery on the Front Module controller
{see chapter 5, spare part list, part item (775) and explosion drawing 1729.9003 and 1129.9032)

The lithium battery is accommodated on the front module controller board behind the front panel.

Caution!
Lithium batteries must not be exposed to high femperatures or fire.
Keep away from children.

If the battery is repiaced improperly, there is danger of explosion. Only
replace the battery by R&S type (see spare part list, pos. 775}.

Lithium batteries are hazardous waste and must be disposed of in dedicated
containers.

Do not short-circuit the battery!

Opening the Instrument and Removing the Front Panel

v

Switch off the instrument and puli the mains piug.
Unscrew the four screws (430) of the front handies on both sides and take off the front handles.

A

Remove volume control knob (47) by pushing off the front hood and lposing the screw.

Pull off the labeling panel (270} towards the front.

Unscrew each two countersunk screws {610) in the front frame at the top and at the bottom.
Remove the frontpanel with keyboard and display (600, 620, 630, 640, 650, 660} to the front.

A A 4

Caution!
Note the connecting cabies are still connected to the controfler.

» Pull off the connecting cables to the LCD, DC/AC iliumination converter, keyboard membrane and
spinwheel.

Note:  When pulling off the connecting cables be careful with the cable connecting to the
keyboard. It is a film cable which can only be disconnected after sliding up the lock of the
film cable plug.

1129.9055.82 317 E-1
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Module Replacement FSU

Removing the Lithium Battery

¥ Unplug jumper JP12.

» Remove the mechanical lock (cable clamp). Carefully unsolder the negative terminal from the
soldering lug first using the soldering iron (medium temperature). Then unsolder the positive terminal
and take out the battery.

Note:  The lithium battery is of the type 3.4 V { & 15mm * 25mm } with soidering lug terminals
(R&S ordering number 0565.1687.00.)

Contact side (foil cable) up —---

e | l < P
R e i i : display
RAM- [ cahble

module

JP12 e

e DCAC Gonvarter Remove {umper | Connector for
ffor display FSU i otary encoder
800 x 800)

Fig. 3-11  Position of lithium battery and jumper 12 on the front modute controller

1129.9055.82 3.18 =



https://www.manualsplus.com/

FSU Module Replacement

Installing the New Battery and Completing the Instrument

> Shorten the connecting wires of the new battery to a right length and replace with the correct polarity.

Warning!
Do not short-circuit the battery!

» If necessary, replace the mechanical lock {cable clamp}. First solder the positive terminal to the PC
board, then the negative terminal.

» Plug jumper JP12 to position 1 and 2 {position before battery replacement) (see Fig. 3-11),

» Plug the front panet! track into the instrurnent and screw with four countersunk screws (610} in the
front frame at the top and at the bottom.

Caution!
Make sure to route the cables property

# Install the fabeling panel (270).
¥ Push the 2 front handles (420) on the instrument and mount them with the 4 screws (430).

» Mount volume control knob {47) by fixing the screw and push on the front hood, if existing.

Putting into Operation

» Connect the instrument to the mains and switch on the instrument power switch. The instrument is
now in stand-by mode.

> After the change of the battery a cold boot is necessary. Press the decimal point key while switching

on the instrument with the ON/STANDBY-Key, until the FSU is beeping.

After starting the instrument check for system messages:

- [SETUP : SYSTEM INFO : SYSTEM MESSAGES ]

» Start selfiest and check resulis:
- [ SEYUP : SERVICE : SELFTEST ], then [SELFTEST RESULT]

» Start a total calibration and check the result:
-[CAL : CAL TOTAL ], then [ CAL RESULTS]

Y
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Module Replacement FSU

Replacing the Harddisk A60

(see chapter 5, spare part list, item {710}, and explosion drawing 129.9003 und 1129.8032)

The hard disk is incorporated between the front module and the analog boards.
The spare part is already formaited for the FSU and contains the complete software.

Opening the Instrument and Removing the Harddisk

s

Y ¥V v Y

Switch off the instrument, pull the mains plug, unscrew the 4 rear-pane! feet (450) and push the tube
(410) backwards and take off.

Unscrew the 10 countersunk screws (260) at the top of the instrument and the 3 combi screws (250)
at the fan side, lift the cover at the top (240) of the instrument to the left side and take off.

Disconnect the ribbon cable (720) at the harddisk.
Unscrew the two countersunk screws {740} on the harddisk mounting plate (730).
Take the harddisk (710) completely with the harddisk mounting plate (730 out of the FSU.

Unscrew the four countersunk screws (750) remove the harddisk and mount a new harddisk to the
mounting plate {730}.

Installing the New Hard Disk and Putting into Operation

>

v

v

7

Fit the harddisk and the disk holder with two scraws (740) to the instrument

Note: Be careful with the lower cover plate locking in the concerning opening.

» Connect the ribbon cable {720) to the harddisk.

Note: Connect cable as drawing 1129.9032.

Put the top cover {24G) on the instrument and mount it with 10 countersunk screws (26C) and 3
combi screws (250).

Push the tube (410) on the instrument and mount the 4 rear-panel feet (450).

Connect the instrument to the mains and switch on the instrument power switch. The instrument is
now in stand-by mode.

After the change of the harddisk a cold boot is necessary. Press the decimal point key while
switching on the instrument with the ON/STANDBY-Key, until the FSU is beeping three times.

After starting the instrurment check for system messages:

-[ SETUP : SYSTEM INFO : SYSTEM MESSAGES |

Start selftest and check results:
-[ SETUP : SERVICE : SELFTEST |, then [SELFTEST RESULT]

Start a iotal calibration and check the result:
-[CAL : CALTOTAL], then { CAL RESULTS ]
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FSU Module Replacement

Replacing the LCD and/or DC/AC Converter in the Front Module

{see chapter 5, spare part list item (600), (871}, (921) and explosion drawing 1129.8003, 1129.9032,
1093.4708)

The LCD is accommodated on the mounting plate {ogether with the associated DC/AC converter. It is
connected to the front module controller via cables, which can also be replaced individually. For
reptacement proceed as follows:

Opening the Instrument and Removing the Front Module

Switch off the instrument and pull the mains plug.

Y

Unscrew the four screws (430) of the front handles on both sides and take off the front handles.
Remove volume control knob by pushing off the front hood and loosing the screw.

Pull off the tabeling panei (270) fowards the front.

Unscrew two countersunk screws (610) in the front frame each at the top and at the bottorn.
Remove the fronipanel with keyboard and display (600, 620, 630, 640, 650, 660) to the front.

Y ¥V V¥V VvV V¥

Caution!
Note the connecting cables are still connected to the controller

» Pull off the connecting cables to the LCD, DC/AC Hllumination converter, keyboard membrane and
spinwheel,

Note:  When pulling off the connecting cables be carseful with the cable connecting to the
keyboard. It is a film cable which can only be disconnected after sliding up the lock of the
film cable plug.

» Place the Front Module onto a clean surface.

Removing the DC/AC Converter

¥ Pull off the plug of the connecting cable to the DC/AC converter (871).

kS

» Unscrew the two screws (890) and remove the DC/AC-Converter (870) with the spacing pieces
{800).

Removing the LCD

» Remove display cable {945) after cutting thename plate (946).
#» Unscrew the four screws (930) &t the display (921) and remove the display.
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Module Replacement FSU

Installing the New LCD and/or DC/AC converter and Completing the Instrument

% Insert new LCD and/or DC/AC converter in the reverse order, connect all connecting cables in the
correct position and replace ail screws (drawing 1093.4708).

» After excange of the display (921)or display cable (945), affix new label (946) to protect iabel.

» Place the front panel with the keys on the top of the instrument, with the cables in the right direction
to the front modul controller.

> Carefully plug the cable connectors to the controller board without reversing the polarities and
repiace the mounting plate in the reverse order.

Contact side {foil cable) up - i

2 PIN
display
cable

CPU 3

JP12 e

' DG/AC Converler Remove jumper Connestor for

ggédi%%gy Fsu ‘ otary encoder
X H

Fig. 3-12  Position of connectors on front module controller

» Plug the front panel track into the instrument and screw with four countersunk screws {610) in the
front frame at the top and at the bottom.

Caution!
Make sure to route the cables properly.

Install the labeling panel (270).

Y v

Push the 2 front handles (420) on the instrument and mount them with the 4 screws (430).

Mount volume controf knob {47) by fixing the screw and push on the front hood, if existing.

Y v

Connect the instrument to the mains, switch on the instrument power switch and switch on the
instrument with the ON-Key
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FSU Module Replacement

Replacing the Keyboard Membrane or Mat on the Front Module
{see chapter 5, spare part list item (630} and (640}, and explosion drawing 1129.8003, 1129.9032)

The keyboard membrane is the contact film for the rubber keys (mat) behind the labeling pane! and the
keyboard irame. For replacement proceed as follows:

Opening the Instrument and Removing the Front Panel

Switch off the instrument and pull the mains plug.
Unscrew the four screws (430} of the front handies on both sides and fake off the front handles.

Remove volume control knob {47) by pushing off the front hood and loosing the screw

Y v ¥ ¥

Pull off the labeling panel (270) towards the front.

A\d

Unscrew each two countersunk screws (610) in the front frame at the top and at the bottom.

Remove the frontpanel with keyboard and display (600, 620, 630, 640, 650, 660} to the front and
rotate it to the top of the insirument.

v

Caution!
Note the connecting cables are still connected to the controfler .

» Pull off the connecting cables to the LCD, DC/AC illumination converter, keyboard membrane and
spinwheel,

Note:  When pulling off the connecting cables be careful with the cable connecting to the
keyboard, It is a film cable which can only be disconnected after sliding up the lock of the
film cable plug.

Removing the membrane

» Place the mounting plate onto the surface with the keyboard frame pointing upwards.
¥ Puil off the knob {650) of the spinwheel.
¥ Unscrew the 10 countersunk screws (660) and remove the keyboard frame (620).

v

The keyboard membrane (640) as well as the mat {(830) is now accessible.
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Module Replacement FSU

Installing the New membrane and Completing the Instrument

¥ Put the new mat {630) into the keyboard frame (620}.

Note: The pins of the mat must be pressed in the wholes at the keyboard frame.
> Locate the new keybecard membrane (640) on the back of the mat (630} .

Note: Push the foil cable of the membrane through the siit in the mounfing panel.
The membrane must be positioned to et the pins of the mat coms trough the holes in the
membrane.

» Locate the mounting plate with the digplay (600) onto the membrane (640} .

Note: The mounting plate must be positioned to let the pins of the mat come trough the holes in
the mounting plate (800).
» Press the front panel together, turn the keys o the top and screw ten countersunk screws {660) into
the keyboard frame.

» Place the front panel with the keys on the top of the instrument, with the cables in the right direction
1o the front modul controller.

» Carefully plug the cable connectors to the controiler board without reversing the polarities and
replace the mounting plaie in the reverse order.

Cantact side {foil cableyup ——

BAM-
module
CPU

Battery

JPS

e DO/AC Converter Remove jumper 1 Connector for
{for display FSU | otary encoder
800 x 600}

Fig. 3-13 Position of connectors on front module controller

> Plug the front panel track into the instrument and screw with four countersunk screws (610} in the
front frame at the top and at the bottom.

Caution!
Make sure to route the cables properly.

> Install the labeling panel (270).
» Push the 2 front handles (420) on the instrument and mount them with the 4 screws (430}.
> Mount volume control knob (47) by fixing the screw and push on the front hood, if existing.

¥ Connect the instrument 10 the mains, switch on the instrument power switch and switch on the
instrument with the ON-Key
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FsSU Module Replacement

Replacing the Labeling Panel on the Front Module
(see chapter 5, spare part list item (270/280), and explosion drawing 1129.9003)

The labeling panel is the outer front panel which carries the labefing of ail the parts on the front side of
the FSU. Every model has its own labeling panefl (270, 280, 290)

Switch off the instrument and pull the mains plug.
Unscrew the four screws {430} of the front handles cn both sides and take off the front handles.

Y v

Remove volume control knob (47) by pushing off the front hood and loosing the screw.

w

Pull off the labeling pane! (270) towards the front.
Install the New labeling panel and tighten all screws.

Complete the instrument.

YV ¥V v V¥

Connect the instrument to the mains, switch on the instrument power switch and swilch on the
instrument with the ON/STANDBY-Key
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Module Replacement FSU

Replacing the Floppy Disk Drive A30

{see chapfter 5, spare part list item {670), and explosion drawing 1129.9003, 1128.9032)

Opening the Instrument and Removing the Floppy Disk Drive

>

>

Switch off the instrument, pull the mains plug, unscrew the 4 rear-panel feet (450} and push the tube
{410) backwards and take off.

Unscrew the 10 countersunk screws (260) at the top of the instrument and the 3 combi screws (250)
at the fan side, lift the cover at the top {240} of the instrument to the left side and take off.

Remove 3 screws (700) at the fan side of the FSU and carefully puli out the Floppy Disk Drive (670)
with Floppy mounting plate {680) to the upper side.

Disconnect the cable {630 and 691) at the floppy disk drive .

install the New Floppy Disk Drive and Completing the Insirument

>

P

Unscrew the three combi screws (700) and remove the floopy disk from the mounting plate {680) and
mount & new disk drive (670) to the floppy mounting plate (680).

Connect the foil cable (630 and 691) to the disk drive.
insert the floppy mounting plate (680) and mount it 1o the fan side with 3 combi screws (700).
Note: Please mount the floppy disk drive in the middle of the front panel break out.

Put the top cover (240) on the instrument and mount it with 10 countersunk screws (260) and 3
combi screws (250).

Push the tube {410} an the instrument and mount the 4 rear-panel feet (450).

Connect the instrument to the mains, switch on the instrument power switch and switch on the
instrument with the ON/STANDBY-Key

Function Test

h ¥

Y

Instrument is booting and the firmware is starting.

Insert 3 %2 ” Disk with any files.

Press key ,FILE', then Scftkey File Manager and Edit Path'.
Enter "a " and " : " and confirm with "Enter’-key.

The file structure of the inserted disk must be displayed.
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FSU Module Replacement

Replacing the Power Supply A20

(see chapter 5, spare part list itern (550), and explosion drawing 1129.8032)

The power supply is fitted at the rear of the instrument frame of the FSU.

Removing the Power Supply

¥

kS

e

>

Switch off the instrument, pull the mains plug, unscrew the 4 rear-pane! feet (450} and push the tube
(410) backwards and take off.

Unscrew the ten screws (580) at the rear of the power supply.

Pull out the power supply approx. 20 mm towards the rear, slightly tilt towards the bottom and then
pulf out completely.

Installing the New Power Supply

»

A7

Install the New power supply in the reverse order.

Note:  Make sure that the 96-contact connector to the MOTHERBOARD locks in place correctly.
Push the tube (410} on the instrument and mount the 4 rear-panel feet (450).

Connect the instrument to the mains and switch on.

After starting the instrument check for system messages:

-[SETUP : SYSTEM INFO : SYSTEM MESSAGES ]

Start selftest and check results;
- [ SETUP : SERVICE : SELFTEST |, then [SELFTEST RESULT]

Start a tota! calibration and check the resuli:
-[CAL : CAL TOTAL], thern [ CAL RESULTS]
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Module Replacement FSU

Replacing the Fan

(see chapter 5, spare part list item (15), and explosion drawing 1129.8003)

The fan is fitted at the right side of the frame.

Opening the Instrument and Removing the Fan

o

Switch off the instrument, pull the mains plug, unscrew the 4 rear-panel feet {450} and push the tube
(410) backwards and take off.

Unscrew the 10 countersunk screws {260} at the top of the instrument and the 3 combi screws {250)
at the fan side, fift the cover at the top (240) of the instrurnent to the left side and take off,

Disconnect the fan cable at the motherboard connector X35 (FAN) .

Unscrew the four screws off the FAN (15) and remove the fan.

Installing the New Fan and Completing the Instrument

Y

Connect the fan cable at the motherboard connector X35 (FAN)

Insert the new fan and mount it to the frame with 4 pieces fan screws.

Note: Please note the direction of the airflow printed on the fan. The fan must blow the cold air
into the instrument.
Make sure to route the cables with enough space to the fan.
Put the top cover {240) on the instrument and mount it with 10 countersunk screws (260) and 3
combi screws (250).

Push the tube (410) on the instrument and mount the 4 rear-panel feet (450).

Connect the instrument to the mains, switch on the instrument power switch and swilch on the
instrument with the ON-Key
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FSU Module Replacement

Replacing the RF Input Connector (Cable W1)
(see chapter 5, spare part list itern (295), and explosion drawing 1129.9003)

The RF input connector is fitted at the right lower side of the front panel.
Depending on the frequency range two different models of the connector are available.

Opening the instrument and Removing the Cable W1

> Switch off the instrument, pull the mains plug, unscrew the 4 rear-panel feet (450) and push the tube
{410} backwards and take off.

Unscrew the four screws {430) of the front handles on both sides and take off the front handles.
Remove volume control knob {(47) by pushing off the front hood and loosing the screw.

Pult off the labeling panel (270) towards the front.

Y ¥V ¥V ¥

Remove three countersunk screws (70} at the frame and 1 countersunk screw (70} at the connector
mounting plate {60).

Unscrew the cable W1 (295) to 8 GHz at the RF attenuator (20).

Remove the connecior mounting plate (80) together with W1 and modules Probe/Key (50) and
Val./Phone Board (43} to the front.

A 4

Note: The modul Probe/Key (50 and Vol./Phone Board (43) are connected via a ribbon cable fo
the motherboard X80, X&1.

¥ Unscrew the four countersunk screws (350) and remove cable W1 together with mounting plate
(330).

Installing the New Cable and Completing the Instrument

» Put the mounting piate (330) onto the new cabilel W1 and mount the connector with four countersunk
screws (350}, move the mounting plate (60) back to the instrument and connect cable W1 to the
input of RF attenuator.

3 Screw three countersunk screws {70} to the instrument frame and one countersunk screw (70) to the
mounting plate (60).

Install the labeling panel (270).
Push the 2 front handles (420) on the instrument and mount them with the 4 screws (430).

Y YV ¥

Mount velume control knob (47} by fixing the screw and push on the front hood.

v

Push the tube {410) on the instrument and mount the 4 rear-panel feet (450).

A4

Connect the instrument to the mains, switch on the instrument power switch and switch on the
instrument with the ON/STANDBY-Key

> Start selftest and check results:
- [ SETUP ; SERVICE : SELFTEST ], then [SELFTEST RESULT}

» Start a total calibration and check the result:
-[ GAL : CAL TOTAL ], then [ CAL RESULTS ]
#» Check frequency response with chapter 1 and do a correction if necessary.
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Module Replacement FSU

Replacing the Motherboard A10

(see chapter 5, spare parts list item (510} and explosion drawing 1129.9003, 1129.9032)

The motherboard is fitted from the bottom side.

Opening the Instrument and Removing the Motherboard

>

A7

Y ¥V V ¥V ¥

A

Vf

v

Switch off the instrument, pull the mains plug, unscrew the 4 rear-panel feet (450) and push the tube
{410) backwards and take off.

Unscrew the 10 countersunk screws {260) at the top of the instrument and the three combi screws
(250) at the fan side, lift the cover at the top (240) of the instrument to the left side and take off.

Place the instrument on the left side frame and loosen all connecting cables to the boards.
Push out alt boards to the top side of the instrument.

Note: The boards can be moved up by pressing carefully from the downside through the
connector wholes in the motherboard against the boards.
Removing the power supply{550}.

Unscrew the  ten screws (560} at the rear of the power  supply.
Pul out the power supply approx. 20 mm towards the rear, slightly tilt towards the bottom and then
pull out completaty.

Unscrew the four screws {430) of the front handles on both sides and take off the front handles.
Remove volume conirot knob (47) by pushing off the front hood and loosing the screw.

Puil off the labeling panel (270) towards the front.

Unscrew each two countersunk screws (610) in the front frame at the top and at the bottom.

Remove the frontpanel with keyboard and display (600, 620, 630, 640, 650, 660} to the front and
rotate it to the top of the instrument.

Caution:
Note the connecting cables are still connected to the controller .

Pull off the connecting cables to the LCD, DC/AC illumination converier, keyboard membrane and
spinwhesl.

Note:  When pulling off the connecting cables be careful with the cable connecting to the
keyboard. It is a film cable which can only be disconnected after sfiding up the lock of the
film cable plug.

Remove the front modul controller (see chapter: Replacing the Front Module Controlier AS0)

Remove the screws of all motherboard connectors at the rear panel . Unscrew the bolts (530) at the
“COM” and “LPT" ports and (540) aa “Monitor” port. Unscrew the nuts at “SWEEP” and “Ext.
TRIGGER” connectors and the bolts at the “IEC -port.

Nofe: Don’t change the bafts of the "Monitor” and the "LPT” or "COM" |

Pull off the connecting cables at the motherboard (RF-Attenuator, fan, Floppy, Probe/Key, rear panel,
Vol./Phone Board ....).

Unscrew 7 combi screws in bottom side of the Motherboard

Move the Motherboard (510} carefully to th front panel (ca. 15 mm} and lift it out of the instrument to
the downside.
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FSU Module Replacement

Installing the New Motherboard and Completing the instrument

Insert the Motherboard into the instrument in the reverse order.

A7

Note: Please move the Motherboard carefully to the rear panel without causing damage to the
parts on the board.

Connect all cables {see label on cable for position).
» Insert the Frontmodulcontroller, Frontpanel, power supply, boards and cables, top cover, tube and
rear panel feet in reverse order.

» Connect the instrument to the mains, switch on the instrument power switch and switch on the
instrument with the ON/STANDBY-Key

¥ After starting the instrument check for system messages:
- [ SETUP : SYSTEM INFO | SYSTEM MESSAGES ]

¥ Start selftest and check results:
- [ SETUP : SERVICE : SELFTEST ], then [SELFTEST RESULT]

¥ Start a total calibration and check the result:
-] CAL : CAL TOTAL ], then [ CAL RESULTS]

» Store the serial number of the instrument to the Eeprom:
- [ SETUP : SERVICE : ENTER PASSWORD “30473035" |, then input serial number of the
instrument in HW-Info table (see also Chapter 2, Section "Automatic Adiustment of Module
Data").
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Module Replacement FSU

Replacing the Module RF Attenuator A40

(see chapter 5, spare parts list item (20/30} and explosion drawing 1129.9003)

The RF attenuator is fitted at the bootom side behind the RF input connector.
There are different models of the attenuator for instruments to 7GHz (20) and to 30GHz (30).

Opening the Instrument and Fiemoving the RF Attenuator
» Switch off the instrument, puli the mains plug, unscrew the 4 rear-panel feet (450) and push the tube
(410) backwards and take off.

» Place the instrument on the left side and unscrew the RF cable or the diplexer (150) at the RF output
of the RF Attenuator.

Unscrew the two combi screws {40) at ihe right frame.
Note: The RF Attenuator will only be fixed with the RF cables at the front.

Disconnect RF-cable W1 (285) or {315) at the input of the RF Attenuator.
Move carefully out the RF Aftenuator and disconnect the flexible RF-cable at the input.

"1

A

A

Disconnect ribbon cable at motherboard connector X40.

A

Installing the New RF Attenuator and Completing the Instrument

Connect the ribbon cable of the new RF Attenuator {20) or {30) at motherboard connector X40.
Connect the flexible RF-cable at the input of new RF Aftenuator {see fabel on cable)

Move the new RF Attenuator in the instrument and connect cable W1 (295) or (315) at the input.
Screw the two combi screws (40) at the right frame in the RF-Attenuator.

Screw the RF cable or the diplexer (150) at the RF output of the RF Attenuator.

Push the tube (410) on the instrument and mount the 4 rear-panel feet (450).

¥ ¥V ¥V ¥V V Y

v

Connect the instrument to the mains, switch on the instrument power switch and switch on the
instrument with the ON/STANDBY-Key

> After starting the instrument check for system messages:
- [ SETUP ;: SYSTEM INFO : SYSTEM MESSAGES }

Start selftest and check resuts:
- [ SETUP : SERVICE : SELFTEST }, then [SELFTEST RESULT}

Start a total catibration and check the result:
-[CAL : CALTOTAL], then [ CAL RESULTS ]
» Check frequency response with chapter 1 and make a correction if necessary.

v

A7
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FSU Module Repiacement

Replacing the Module Key/Probe A80 and Vol./Phone Board A191

(see chapter 5, spare parts list item (43, 50 and 1040) and explosion drawing 1129.9003)

The boards are fitted behind the front panel connectors Keyboard, Probe, Headphone and the volume
control knab.

Opening the Instrument and Removing the Boards

>

‘;
¥
»

A

A7

Y v

¥

Switch off the instrument, pull the mains plug, unscrew the 4 rear-panel feet (450} and push the tube
(410} backwards and take off.

Unscrew the four screws (430) of the front handles on both sides and take off the front handies.
Remove volume control knob (47) by pushing off the front hood and ioosing the screw.
Pull off the |labeling pane! (270} towards the front.

Remove three countersunk screws (70} at the frame and 1 countersunk screw (70) at the connector
mounting piate (60).

Unscrew the cable W1 (295) at the RF attenuator (20).

Remove the mounting plate (60) completely with W1 and Probe/Key board (50) and Vol./Phone
Board (43) to the front side.

Note: The Probe/Key (50) and Vol./Phone boards (43} are connected with a ribbon cable to the
motherboard X80 und X81.

Disconnect the ribbon cable at the motherboard connector X80 and X81,
Unscrew the 4 countersunk screws (55) and remove the board Key-Probe (50},

Unscrew the three countersunk screws (46) and remove the board Vol./Phone Board (43) from
mounting plate (60) .

Unscrew the combi screw (45) and the nut of the volume control at the mounting piate (44) and
remove Vol./Phone Board {43} .
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Module Replacement FSU

Installing the New Modules and Completing the instrument

» Mount the new Key-Probe board (50} with 4 countersunk screws (55) to mounting plate (60).

5 Mount the new Vol./Phone Board (43) with tne nut of the volume control and one countersunk screw
{45) to the mounting plate (44). Mount Vol./Phone board (43) with two countersunk screws (46) to
mounting plate (60}.

¥ Connect the ribbon cable at motherboard-connector X80 and X81.

> Move the complete mounting plate {60) carefully back in the instrument.

Caution
Make sure to route the cables properly.

Connect RF-cable W1 {295) or (315) at the input of the RF Attenuator (20) or (30).

Screw three countersunk screws (70) to the instrument frame and one countersunk screw (70) to the
mounting plate (80).

Y v

install the labeling panel (270).

v Y

Push the 2 front handles (420) on the instrument and mount them with the 4 screws (430).

Mount volume control knob (47) by fixing the screw and push on the front hood.

A 4

Push the fube (410} on the instrument and mount the 4 rear-panel feet (450).

Function Test

> Connect the instrument to the mains, switch on the instrument power switch and switch on the
instrument with the ON/STANDBY-Key

> Measure the output voltage at the Probe-connector (see Fig. 3-14).
» Connect a keyboard to the instrument and test the function.

» If the option FSU-B3 (AF-Demodulator) is fitted, test the function of headphone connector and
volume conirol, Press the Key MKR, press Softkey MARKER DEMOD. Noise can be heard in the
loudspeaker, the volume can be changed with the VOLUME knob at the front panel. Connect a
headphone to the AF QUTPUT at the frontpanel, the loudspeaker must be switched off and the noise
can be heared in the headphone.

Pin Signal
1 GND
2 28V
3 +15V

Fig. 3-14  Pin assignments of PROBE POWER connector
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FSU Module Replacement

Replacing the RF RF Converter A100

(see chapter 5, spare part list item {100), and explosion drawing 1129.9003)

The BRF RF Converter is instalied in the middie of the instrument .

Opening the Instrument and Removing the Board

Switch off the instrument, pull the mains plug, unscrew the 4 rear-panel feet (450) and push the iube
{410) backwards and take off.

Unscrew the 10 countersunk screws (260) at the top of the instrument and the 3 combi screws (250)
at the fan side, liff the cover at the top (240) of the instrument to the left side and take off.

Place the instrument on the left side frame and loosen all connecting cables 1o the board.

Push out board to the top side of the insirument:

Note: The board can be moved up by pressing carefully from the downside through the
connector wholes in the motherboard against the board.

Installing the New RF RF Converter Module and Completing the Instrument

}_

A7l

Plug the new board into the instrument and reconnect all cables to the board.
Nofte: Please refer to the cable wiring drawing on the motherboard.

Put the top cover (240) on the instrument and mount it with 10 countersunk screws (260) and 3
combi screws (250).

Push the tube (410} on the instrument and mount the 4 rear-panei feet (450).

Connect the instrument to the mains, switch on the instrument power switch and switch on the
instrument with the ON/STANDBY-Key

After starting the instrument check for system messages:

- [ SETUP : SYSTEM INFO : SYSTEM MESSAGES |

Start selftest and check results:
-[ SETUP : SERVICE : SELFTEST ], then [SELFTEST RESULT]

Start a total calibration and check the result:
-{ CAL : CAL TOTAL |, then [ CAL RESULTS]

Check frequency response with chapter 1 and make a correction if necessary, using the correction
software.
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Module Replacement FSU

Replacing the Sythesizer A110

(see chapter 5, spare part list item {105), and explosion drawing 1129.8003)

The board is installed in the front part of the instrument.

Opening the Instrument and Removing the Board

»

Switch off the instrument, pull the mains plug, unscrew the 4 rear-panel feet (450) and push the tube
{410) backwards and take off.

Unscrew the two countersunk screws (260} at the top of the instrument and the two combi screws
(250) at the fan side, lift the cover at the top (240) of the instrument to the left side and take off.

Place the instrument on the lefi side frame and loosen all connecting cables to the board.

Push out board to the top side of the instrument.

Note: The board can be moved up by pressing carefully from the downside through the
connector wholes in the motherboard against the board.

Installing the New Module and Completing the Instrument

»

v

Plug the new board into the instrument and reconnect alf cables to the board.
Note: Please refer to the cable wiring drawing on the motherboard.

Put the top cover (240) on the instrument and mount it with two countersunk screws (260) and 2
combi screws (250).

Push the tube (410) on the instrument and mount the 4 rear-panel feet (450},

Connect the instrument to the mains, switch on the instrument power swiich and switch on the
instrument with the ON/STANDBY -Key

After stariing the instrument check for system messages:

-[ SETUP : SYSTEM INFO : SYSTEM MESSAGES ]

Starnt selftest and check resuits:
- [ SETUP : SERVICE : SELFTEST ], then [SELFTEST RESULT]

Start a total calibration and check the result;
-{CAL : CALTOTAL ], then [ CAL RESULTS ]

Check frequency response according to chapter 1 and readjust with correction software if necessary.
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FSuU Module Replacement

Replacing the Detector A140

{see chapter 5, spare part list item (105), and explosion drawing 1129.9003)

The board is installed in the front part of the instrument.

Opening the Instrument and Removing the Board

»

Switch off the instrument, pull the mains plug, unscrew the 4 rear-panel feet (450} and push the tube
(410} backwards and take off.

Unscrew the two countersunk screws {260) at the top of the instrument and the two combi screws
(250} at the fan side, lift the cover at the top {240) of the instrument 10 the left side and take off.

Place the instrument on the left side frame and loosen all connecting cables to the board.

Push out board to the top side of the instrument.

Nofe: The board can be moved up by pressing carefully from the downside through the
connecior wholes in the motherboard against the board.

installing the New Module and Completing the Instrument

»

Y/

Plug the new board into the instrument and reconnect all cables to the board.

Nole: Please refer to the cable wiring drawing on the motherboard.

Put the top cover (240} on the instrument and mount it with 10 countersunk screws {260) and 3
combi screws (250).

Push the tube (410) on the instrument and mount the 4 rear-panel feet (450).

Connect the instrument to the mains, swiich on the instrument power switch and switch on the
instrument with the ON/STANDBY-Key

After starting the instrument check for system messages:
- [ SETUP : SYSTEM INFO : SYSTEM MESSAGES ]

Start selftest and check results:
- [ SETUP : SERVICE : SELFTEST |, then [SELFTEST RESULT]

Start a total calibration and check the result:
-[CAL : CALTOTAL ], then [ CAL RESULTS ]
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Module Replacement FSU

Replacing the IF-Filter A130

(see chapter 5, spare part list item (120), and explosion drawing 1129.8003)

The beoard is installed in the middie of the instrument.

Opening the Instrument and Removing the Board

>

Switch off the instrument, pull the mains plug, unscrew the 4 rear-panel feet (450) and push the tube
(410) backwards and take off.

Unscrew the 10 countersunk screws (260} at the fop of the instrument and the 3 combi screws (250)
at the fan side, lift the cover at the top (240) of the instrument to the left side and take off.

Place the instrument on the left side frame and loosen aill connecting cables to the board.

Push out board to the top side of the instrument.

Note: The board can be moved up by pressing carefully from the downside through the
connector holes in the motherboard against the board.

installing the New Module and Completing the Instrument

>

Plug the new board into the instrument and reconnect all cables 1o the board.
Note: Please refer to the cable wiring drawing on the motherboard.

Put the top cover (240) on the instrument and mount it with 10 countersunk screws (260; and 3
combi screws (250).

Push the tube (410) on the instrument and mount the 4 rear-panel feet (450).

Connect the instrument to the mains, swiich on the instrument power switch and switch on the
instrument with the ON/STANDBY-Key

After stanting the instrument check for system messagss:
- [ SETUP : SYSTEM INFO : SYSTEM MESSAGES ]

Start selftest and check results:
- [ SETUP : SERVICE : SELFTEST ], then [SELFTEST RESULT]

Start a total calibration and check the resuit:

-[CAL : CAL TOTAL], then [ CAL RESULTS]

Check frequency accuracy and the calibration source level with chapter 1 and readjust with chapter 2
if necessary.
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FSU Module Replacement

Replacing the MW-Converter Unit A160

{see chapter 5, spare part list item {130 to 140), and explosion drawing 129.9003)

The board is installed in the middle of the instrument.

Opening the Instrument and Removing the Board

>

Switch off the instrument, pull the mains plug, unscrew the 4 rear-panel feet (450) and push the tube
{410) backwards and iake off.

Unscrew the 10 countersunk screws (260) at the top of the instrument and the 3 combi screws (250)
at the fan side, Iitt the cover at the top (2490) of the instrument 1o the left side and take off.

Place the instrument on the left side and loosen all cables at the bottom o the board.

Push out board to the top side of the instrument.

Note: The board can be moved up by pressing carefully from the downside through the
connector wholes in the motherboard against the board.

Installing the New Module and Completing the Instrument

»

»

Plug the new board into the instrument and reconnect all cables to the board.
Note: Please refer to the cable wiring drawing on the motherboard.

Put the top cover (240} on the insirument and mount it with 10 countersunk screws {260) and 3
combi screws {250).

Push the tube {410) on the instrument and mount the 4 rear-panel feet (4503,

Connect the instrument to the mains, switch on the instrument power switch and switch on the
instrurment with the ON/STANDBY-Key

After starting the instrument check for system messages:

-[ SETUP : SYSTEM INFO : SYSTEM MESSAGES ]

Start selftest and check resulis:
- [ SETUP : SERVICE : SELFTEST ), then [SELFTEST RESULT]

Start a totai calibration and check the result:
-[ CAL : CAL TOTAL ], then [ CAL RESULTS ]

» Start frequency correction of the YIG-Filter (external correction software).

Start frequency response correction of all frequency ranges (external correction software}.
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Module Replacement FSU

Replacing the OCXO A200 (Option FSU-B4)

(see chapter 5, spare part list item (1100}, and explosion drawing 1093.4495 and 1129.6791)

The board is fitted in the front part behind the front module .

Opening the Instrument and Removing the Board

y

»

Switch off the instrument, pull the mains plug, unscrew the 4 rear-panel feet (450) and push the tube
{410) backwards and take off.

Unscrew the two countersunk screws (260) at the fop of the instrument and the two combi screws
(250) at the fan side, lift the cover at the top (240) of the instrument to the left side and take off.

Place the instrument on the left side frame and loosen all connecting cables to board.

Push out board to the top side of the instrument.

Note: The board can be moved up by pressing carefully from the downside through the
connector wholes in the motherboard against the board.

Installing the New Module and Completing the Instrument

=

\;f

Plug the new board into the instrument and reconnect all cables tc the board.
Note: Pleass refer to the cable wiring drawing on the motherboard.

Put the top cover (240) on the instrument and mount it with two countersunk screws (260) and 2
combi screws (250).

Push the tube {410) on the instrument and mount the 4 rear-panel feet (450).

Connect the instrument to the mains, switch on the instrument power switch and switch on the
instrument with the ON/STANDBY-Key

After starting the instrument check for system messages:

- [ SETUP : SYSTEM INFO : SYSTEM MESSAGES ]

Start seiftest and check resulis:
- [ SETUP : SERVICE : SELFTEST ], then [SELFTEST RESULT]

Start a total calibration and check the result:
-[CAL : CALTOTAL ], then[ CAL RESULTS |

Check frequency response according 1o chapter 1 and readjust with correction software if necessary.
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FSU Module Repfacement

Replacing the External Generator Control A210 (Option FSP-B10)

(see chapter 5, spare part list item {1600), and explosion drawing 1093.4495 and 1128.7298)

The board is fitted in the front part of the instrument .

Opening the Instrument and Removing the Board
3 Switch off the instrument, pull the mains plug, unscrew the 4 rear-panel feet (450) and push the tube
{410) backwards and take off.

> Unscrew the 10 countersunk screws {260) at the top of the instrument and the 3 combi screws (250)
at the fan side, iift the cover at the top (240) of the instrument to the left side and take off.

» Push out board 1o the top side of the instrument.

Installing the New Module and Completing the Instrument

» Plug the new board into the instrument.

¥ Put the fop cover {240) on the instrument and mount it with 10 countersunk screws {260} and 3
combi screws {250}

¥ Push the tube (410) on the instrument and mount the 4 rear-panel feet (450).

» Connect the instrument to the mains, switch on the instrument power switch and switch on the
instrument with the ON/STANDBY-Key

¥ After starting the instrument check for system messages:
- [ SETUP : SYSTEM INFO : SYSTEM MESSAGES ]
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Troubleshooting

Malfunctions may have simple causes but also may be caused by faulty components.

These troubleshooting instructions allow for locating the error causes down to board level and make the
instrument ready for use again by means of board replacement.

We recommend to ship the instrument to our experts in the service centers (cf. address list) for module
replacement and further error elimination.

Warning!

Be careful not to cause short-circuits when measuring voltages!

Do not plug or unplug boards prior to disconnecting thern from ac supply!

The following utilities are provided in the FSU for diagnosis purposes:

s Permanent monitoring of levels and frequencies in the instrument
s Selftest
= System error correction

Note:

When problems occur, first check, whether any connections (cables, plug-in connections of

boards efc.) are damaged or wrongly connected,

Measuring Equipment and Accessories

ftemy; Type of equipment Specifications recommended | Equipment R&S- Use
recommended | Order No.

1 DC meter URE 0350.5315.02 | Troubleshooting

2 Specirum analyzer Frequency range 0 to 7GHz FSEB 20 1066.3010.20 | Treubleshooting

3 Adapting cable 1m long - 1129.8259.0¢ | Troubleshooting
SMP- to SMA connsction

4 Adapting cable 0.5m long - 1129.8265.00 | Troubleshooting
SMP-to SMP-connection

5 Adapter board Extension 150mm high “ 1100.3542.02 | Troubleshooting
48-contact, 2mim spacing
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Troubleshooting Switch-on Problems

s Error: FSU cannot be switched on.
Action

Check power-on switch on the rear

1)
Check yellow LED (Stand-by).
4

Switch on instrument. Check green LED
4

Power supply starts, screen remains dark?

Possible error causes and further steps

Power switch OFF: Switch on power supply..

LED remains dark:

» Measure voltage at X20.D24 (power supply unit)
Rated value: +12V £ 1V
Voltage 0.k.: Keyboard or controller faulty.
No voltage: remmove analog modules one by one.

» Measure voltage at X20.D24 (power supply unit):
Rated value: +12 V £ 1V
Correct voltage: Removed module faulty

No voltage: Power supply faulty or short-
circuit at 12V standby.

LED remains dark:

Measure PWR-ON signal on the power supply X20.B1:
< 1V for ON

Voltage > 1V: Keyboard membrane or controller faulty.

Measure voltages on the motherboard, see "Short-
circuit of one or more operating voltages”.

=+ [Error: Short-circuit of one or more operating voltages

Action

Check on the bottom of the motherboard
which of the voltages is short-circuited:

Computer, hard disk, Eeproms :
X20.A7 bis A10; rated value: +5 V2

Detector board :

X20.A5 und X20.A6: rated value +3 V3
Analog boards:

X130.A10: rated value +12 V
X130.A9: rated value +8 V
X130.A8: rated vaiue +8 V
X130 A12 rated value -8 V
X130.D12: rated value —-12 V

1128.,9055.82

 Possible error causes and further steps

No voltage or conséderably fow voltage:
Remove the respective boards from the instrument one
by one and repeat the measurement.

If the voltage is supplied, then, the error is probably
located on the modute removed.

Note: The power supply switches off all voltages after
a short time in case of a short-circuif. Restart
by pressing the Standby/On key.
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Error: Fan does not work.

Action Possible error causes and further steps
X35 pins 1+ 3 : rated value 7 V Voltage too low: igg irqsiygglocked or power consumption

{depends on temperature)

Troubleshooting Problems with Boot-process

s Error: FSU does not start the measurement application.

Following switch-or, the FSU first boots the computer BIOS. After successful initialization of the
computer the Windows NT operating system starts up. Subsequently, the test application is loaded as
start-up program. Simultaneously, selftests are performed at various locations and error messages, if
any, are output. The messages are disabled with normal operation, but can be enabled for
troubleshooting purposes. it is advisable for troubleshooting to connect a keyboard to the keyboard
socket.

Normal action Error and error cause
» Start FSU

Subsequent to switching on the FSU, the following BIOS message
is displayed:

Award Moduiar BIOS v4.51PG, An Energy Star Ally
Copyright {C) 1984-97, Award Software, Inc.

R&S FSU FMR 5 BIOS V1.0-22-1

| Rohde&Schwarz GmbH & Co KG ]
| Analyzer BIOS V1.0 |

06/24/99-i430TX-67X-2A53IED4C-00

After the first beep, the computer starts the hardware test and the
message:

, ESC to skip Memory test..,

is shortly displayed at the lower edge of the screen.
The test results are usually not displayed. If errors occur during the
boot procedure, these messages may indicate defects.

» The messages can be made visible by pressing the "DISP" key
following the beep. The keystroke is acknowledged by a second
beep.

Then, all messages are displayed.

Award Modular BIOS v4.51PG, An Energy Star Ally If no result of the memory test is
Copyright (C) 1984-97, Award Software, Inc. indicated, the memory  is
defective.

R&S FSU FMR 5 BIOS V1.0-22-1
65536K OK (= the result of the
memory test is indicated here)
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Normal action

06/24/09-1430TX-67X-2A591ED4C-00

The memory test issues the memory capacity of the front module
controller. The basic version of the FSU provides 64 Mbytes.
Subsequently, BIOS starts the hardware check and displays all PC

boards found.

» This procedure may be interrupted using the "BREAK" key on
the connected external keyboard, any other key continues the

boot process.

Award Modular BIOS v4.51PG, An Energy Star Ally
Copyright (C) 1984-97, Award Software, inc.

R&S FSU FMR 5 BIOS V1.0-22-1
65536K OK

Award Plug and Play BIOS Extension v1.0A
Copyright (C) 1997, Award Software, Inc.
Detecting HDD Primary Master...[BM-DKLA-24320
(depends on the hard disk installecf

06/24/98-1430TX-67X-2A58IEDAC-00

Then, the SETUP is d

» This procedure may aiso be interrupted using the "BREAK"

key.

isplayed.

The contents partly depend on the hardware provided:

Error and error cause

System Configurations

CPU Type : AMD-K63D Base Memory : 640K
Co-Prozessor : Installed Extended Memory : 64512K
CPU Clock 1 300 Cache Memory : 512K
Diskette Drive A : 1.44M, 3.5in. Display Type : EGANGA
Disketie Drive B : None Serial Port{s) : 3F8
Hard Disk Drive C ; LRG,UDMA 2, 4327MB  Parallel Pori(s) : 3F8
Mard Disk Drive D : None EDO DRAM at Row{s} : None
SDRAM at Row(s) : 02
L2 Cache Type ¢ Pipelined Burst
PCI device listing.....
Bus No. Device No. FunctNo. VendorlID DevicelD Device Class IRQ
v} 7 1 8086 11 1DE Controller 14
0 7 2 8086 7112 Serial Bus Controller NA
0 17 0 5333 8Co1 Display Controller NA
0 17 [} 10EE 4013 Unknown PCI Device 11
1129.9055.82 3.46

if this hard disk entry is missing,
the hard disk may be fauity
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"Normal action

The PCl hardware test is displayed in the lower half of the screen.
All modules found during the test are displayed with their names
and PCi device IDs. The Device Class column lists the types of PCI
device. The detector board of the FSU is indicated as “Unknown
PCI Device".

After this test, the BIOS has been loaded and the operating system
is started.

After Windows NT was installed correctly, the following selection
menu is displayed:

OS Loader V4.00
Please select the operating system to start:

Analyzer Firmware
Anatyzer Firmware Backup

Use T and | to move the highlight to your choice.
Press Enter to choose.

Seconds until highlighted choice will be started automaticaliy: 0

NT Detect V4.0 Checking Hardware ..,

Approx. 5 sec later, the following message s displayed:

0S Loader V4.01....

Press spacebar now to to invoke Hardware Profile/l.ast Known Gooed menu

followed by {blue background):

The version numbers depend on the used version

1129.9055.82 3.47

Error and error cause

If the line "Unknown PCI Device"
is missing, the detector board
was not identified and the
rmeasuring application cannot be
started. lf the remaining PCI
devices have all been identified,
the detector board will probably
contain the error, which is why
the board must then be replaced

The message “No System Disk
or Disk error ...” at this point
indicates that the contents of the
hard disk are not correct.
Replace the hard disk.

After Windows NT was installed
correctly, the following selection
menu is displayed:
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Normal action

Error and error cause

If the operating system on the
hard disk has been destroyed
and cannot be loaded correctly,
Windows NT reacts by a
“Bluescreen™. This bluescreen
contains all essential information
on the internal states of the
computer which are displayed as
follows {by way of example):
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fed 70000 #
te-!Sl!liﬂl

Qr0D. Jedi s £’ ST
$e61000D. Pesita? ; fasonono
£e55000 ZeA06)7 = TIEL 5V fu530000
£e5E0800 20! ipsc @) £e370000
45387’ o 5aGR0D

1580004
TeSho ol L
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0551
BOA9G RO

fob 01368
feFgI502 %
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fSitioat foitiash 1eipziie
fl}iﬂ?ﬂ?ﬂ oofgecas

Ta £FEGEBC

1854 Imed
TE551a 0
fHhddefc

- physical menoyy
CnﬁSﬂm“ﬁP Physzcal Oy A &

Subsequent to starting the operation systern, the application for the
FSU is loaded in & start-up program. The program start is initiated
automatically and generates a window , which displays information
on the stari-up procedure.
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Windows NT and the instrument
firmware must then be updated
from the back-up partition {cf.
Chapter 4, Section "Initial Setup/
Update of the Instrument
Firmware"),
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Normal action Error and error catise

Instrumert Firmware

H a "Bluescreen” is displayed
with loading, a cold start may be
necessary. Proceed as follows in
such a case:

»  Cold start {(keep point key
pressed after first beep unil
disptay of the selection menu)

» Firmware update from the
backup partition, if cold start
does not succeed.(see
chapter 4)

While booting, the detector board is identified again.
if the detector board is not
identified, the following message
is issued:

no_hardw. bit - Motepa

JINITIALISATION OF THE PCI DRIVER FALILEDR?

{MEASUREMENT HARDWARRE IMSTALLED?
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Normal action Error and error cause

When the program has been loaded, the measurement hardware is
initialized first. A timer which is controlled by a 32-MHz clock signal | If an error occurred on the
is set on the detector board. This test reveals proper functioning of | detector board or the ciock is
the detector board and the clock oscillater in the FSU (frontend). missing, the following message
is displayed:

After passing the function tests, the analog boards are initialized
and the correction data EEPROMs are loaded.

¥ In this case, first check the
clock generation in the
instrument.
The reference is generated on the synthesizer module. The 32 / The foliowing mesasurements
128-MHMz reference are necessary for the correct operation of are appropriate to check the
the detector board. reference supply:
Measurement: Resuit:

Synthesizer , X122: rated No sighat:

value 128 MHz, 0 dBm replace
i synthesizer
Synthesizer , X123 : Ne¢ signal:
rated value 32 MHz, 0 dBm | replace
syntheszer.

i no error occurs with the clock generation,
booting can be continued by acknowledging the
error message entering "OK”

If no error message or any other information on the error source was issued with booting, the error can
only be determined by replacement of the detector board or the front-module controller.
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Troubleshooting - Loading Module EEPROMs

+ Error: Data of modules cannot be read.
Normal action Error and error cause

On booting the instrument alfl calibration data
required must be written inio the RAM of the
computer. The calibration data of a module are
either read from the EEPROM {in case of a cold
start from EEPROM only} or from the associated
binary file.

For each moduie identified by the software it is
checked first the EEPROM can be read.

i reading at the desired address is not possible,
the software assumes that the module is not; For modules that must always be available (eg IF
available. filter) an error message will be output:

Error reading EEPROM of {F Filter

The calibration data are then read from the file: If error-free reading of the binary file is not
pertaining to the module (eg iffilt.bin). possible either, an error message is output again.

Error reading fite of IF Filter

If reading at the address of an optional module is
not possible, this module s marked as not
available in the module array for storage of the
modute information.

If the file pertaining to the non-available module
does exist, it is assumed that upon the last
successful booting the module was avaiiable but
has been removed meanwhile. The file with the
calibration data of the module is erased.
Moreover the data coliected during the last
calibration are invalid and only saved as a
backup copy on the hard disk

If reading at the address of a module is passible
but the contents of the data block faulty {eg
check sum of header block incorrect), the
calibration data of the respective module are
read from the associated file. The firmware
assumes thai the module is available.

Error reading EEPROM of IF Filter
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Normal action

Upon successful reading of the module header
from the EEPROM the contents of the module
header is entered into the array for storing the
module information. The module header read
from the EEPROM is compared with the module
header of the associated binary file. If the module
header can be read from the file and agrees with
the header read from the EEPROM it is assumed
that the contents of the module EEPROM has
already been mapped in the binary file. The
calibration data can thus be written from the file o
the RAM.

After loading the calibration data from the
EEPROMs, the calibration data are loaded from
the calibration data files (eg DDC settings for
various filters). First the relevant calibration data
fite is written to the calibration data memory.

Upon successiul loading of the calibration data file
the latter is compared with its backup copy on the
hard disk.

After loading the calibration data from the
EEPROMs and files, the data collected during the
last calibration are loaded from the ‘rdf_cal.bin’ file
into the calibration data memory. This process
takes conly place if valid calibration data (and the
‘rdf_cal.bin’ file) are available.

1129.9055.82
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Error and error cause

if however the associated file cannot be found or
if the module header of the EEPROM differs from
that of the file, the total EEPROM contents must
be written to the RAM and then saved in the
binary file.

Error finding file of IF Filter

if an error occurs upon loading the file into the
memory, an error message is output:

Error reading file of BDC Filter

if there are no valid calibration data, the status
message "UNCAL " is output informing the user
that the instrument is uncalibrated.
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Troubleshooting via Selftest

The selftest is provided for identification of instrument errars and tolerance violations which can not be
carrected with self-alignment of the instrument.

All signal paths are connected and the signal is traced via test poinis. The selftest checks all possible
hardware settings which are used for the self-calibration with regard to sufficient setting range including
reserves.

Service Level 1 - Test after Eniry of the Password
When entering the password, the test result is recorded in detail and in case of a fatal error (such as a
tailure of the operating voltage), the selftest is not aborted..

All operating functions required in connection with the selftest are offered in the SETUF - SERVICE
menu;

Tmueur g » [Enter the password 894129 for service le

REFERENCE | -
JINT BT e
| NOTSE SRC ' - - » [Initiate the selftest of the instrument
| ON oOFE P modules using the SELFTEST softkey

I |
l ;
While the selftest is running, a message box

is displayed, which shows the current test and

: test resul.
i f D SO Pressing ENTER ABC

| GENERRL |
| SEIUP #

E— All modules are tested one by one and the test
| INFO  # L result (selftest PASSED or FAILED) is output

\ in the message box
SERVICE g I e -

The SELFTEST RESULTS softkey calls a complete list of all test results.
If an error oceurs, a brief description of the failed test, the module concerned,
the valid range and the measurement value are displayed.

Total Belftest Status: FEXFAILEDT®X. - o0
Cate:{dd/mm/yyyy) s 10/06/1999 Time: 165:34:47
Runtime: 05:58° 7 o

Supply voltages detectoxr S R
corstate

test description i oimin T mamioit result

YV LS TBUBE i 06042 0 BID6 U PRSSED

HRY ol B4 L RIS6E T 856 UPASSED

+12V 0 Sl VU11LT6 0y L1283 Ul 12,42 UPRBESED L

L2V e e ST I3 1 RT28 =11 85 s BPASSED 1
29.3 34 CUPASSED VL0

F2BV. Y T TR6 62 2908 28,
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Selftest design and Error Messages

QOverview

The calibration source on the synthesizer module is used as signal source for testing the signal path.

1. Measurement of the operating voltages of the power supply and the regulated operating voltages on
the analtog modules

Temperature measurement on the analog boards

Testing the fourfold D/A converter on the detector

Test of the synthesizer module

Test of the 1% loca! oscillator and test of the lo tevel’s on the RF converter module
Testing of the signal-path via RF converter, IF filter and detector board

Nt kWP

Test of optional modules

All measurements on the analog boards are independent of the gate arrays on the detector board, since
individual A/D converters are provided for them on the analog boards. The interface section in the FPGA
of the detector board must function properly to read these A/D converiers. This is always tested with
swiiching on the instrument.

The signal path via the gate arrays on the detecior board is tested using a known, analog signal at the
input of the A/D converter on the detector board. The analog test signal is provided by the preceding
analog tests. '

Since the operating voltages are measured first, it is ensured that the selftest can be performed
correctly. If an operating voltage failed which is not required by the selftest this is correctly signaied in
the error list. If, however, all operating voltages are indicated to be faulty, it may well be assumed that
the operating voltage for the selftest has failed or the selftest A/D-converter itself is defective.
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Operating Voltages

When an operating voltage fails, the selftest is aborted to avoid subsequent error.

The test is not aborted under service level 1. All subsequent errors are then listed in the result record.
Errors which occurred independent of the voltage fallure can then be detected, still.

The error message indicates the error source (f.e. power supply, IF filter, defector board) and the
voitage which failed.

Normal action Error and error cause

Power Supply

The voltages of the power supply and the 6 V
regulator {dc-dc converter from —12 V to 6 V on
the motherboard} are measured at the board
connector by means of the selftest A/D-converter
on the detector board.

Channel | Nominal voltage
1 +BV

2 +B8V
3 +12V
4 -12v
5
7

+28Y
-8V

FATAL ERROR!

Power supply: DC FAIL +6V.
Selftest aborted.

> If error messages occur, the voltages on the
maotherboard should be checked. The
tolerances given in the column "Tolerance
range power supply / voltage regulator” apply
in this case. if the voltages adhere to the
tolerance limits, the error must be located in
the selitest:

.

» Replace the detector board.

Regulated Voltages on the Boards
Detector Board

Channel @ Nominal voitage

6 -5V

FATAL ERROR!
Detector: DC FAIL -5V,
Selftest aboried.

> If the preceding tests passed, the detector
board has to be replaced.
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Temperature Measurement on IF-Filter

The temperature

Normal action

is measured, first. If the

temperature violates the permitted range from 0°
to 70°C, the following warning is output:

Channel | Nominal Designation,

voliage name which gccurs in the
error message

74 -5V UREF-5

77 +2.5V UREF+2.5

76 +3,3V +3.3V

73 +5V +5V

72 +10,6V +10V

71 BV -5V

76 -10,6 V ~10V

75 +5V +5VR

1129.9055.82

Error and error cause

WARNING!

IF-FILTER: Operating Temperature xx °C -
out of range

#» Check the temperature data 10 plausibility.
The fan might be defective or the ventilation
slots might be covered.

If the temperature data indicated are not
reasonable, e.g., if the temperature of the
instrument is indicated to be 120° C, the
temperature sensor or the selftest may be
faulty.

If, in the following, the first operating voliage
(or all operating voltages under service level
1) is measured incorrectly, the selftest will
chviously be defective.

# The IF filter board must be replaced in any

case, if an error message occurs which refers
to these operating voltages or the
temperature (if not plausible).

The voltage of the temperature sensor is
used for temperature compensation of the
filters. Thus, a faulty temperature sensor may
detune the filters such that subsequent errors
are likely to ocour.
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Checking the 4-fold D/A-converter on the detector board.

Normal action Error and error cause

Detector Board Pretune-DAC Test

The 4-fold D/A-converter on the detector board is
checked.

One D/A converter controls the frequency-
dependant IF gain on the IF filter for frequency
response correction. The other ones are provided
for options {(microwave converter, tracking
generator).

The first output voitage of the 4-fold D/A converier
is measured, thus checking the basic function of
the control interface (in DCON gate array), also.

Channel Naominal voltage

8 666 mv
FATAIL. ERROR!
Detector: Pretune DAC FAIL ~check DCON and pretune DAC
Selftest aborted.

» BReplace the detector board
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Testing of the Synthesizer Module

Normal action

Channel | Nominal Designation,
voliage name which occurs in the
errar message

11 -5V S Y

o1 +5V +5V

21 +7 V +7V

80 +12V +12V

41 +28 V +28 V

Temperature Measurement:

Error and error cause

# The synthesizer board must be replaced in
any case, if an error message occurs which
refers o these operating voltages .

There are two temperature sensors on the synthesizer board, one for the temperature of the module
and one for the temperature of the oven of the 128 MHz reference osciliator.

10 MHZ Output level:
Channel 71

Channel 51

Normal action

Reference signals on the synthesizer board:

| Warning!
- Synthesizer: Temperature out of range

Warning!
Synthesizer: Temperature 128 MHz reference out
of range
»  With low temperature at the reference
oscillator the reference oscillator might be
unlocked, due to it's temperature drift.
» Replace synthesizer board

Error and error cause

The phase locked ioops on the synthesizer board are checked if they are locked and within their

allowed tuning range.

10 MHz OCXO level:
level detector channel 00

128 / 384 MHz Oszillators:
Test of the 128 MHz XTAL oscillator and of the 3
Local

1129.9055.82
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FATAL ERROR!
10 MHz OCXO defect |

Replace Synthesizer !

ERROR!

' Reference 128 MHz / 3™ LO unlocked !

or:
Reference 128 MHz / 3° LO out of tuning range

The FSU might work ok, but the tuning voltages
are close to their limits, or the frequency accuracy
might be out of tolerance.

» Replace the Synthesizer board |
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Sweep-Synthesizer:
Test of the tuning voitage of the Sweep VCO 600
(595 ) — 620 MHz.

2" Local Osciliator:
Test of the control voltage of the 2nd Local

Control volitage of calibration signal:
Test of the detecior voltage in the level control of
the calibration signal.

1129.9055.82
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ERROR!

Sweep Synthesizer unlocked !

or:

Sweep Synthesizer out pf tuning range

Additionally the YIG oscillator might be unlocked
as it's reference is missing or wrong in frequency.
» Replace the Synthesizer board !

ERROR!
2™ 1 O tuning voltage out of range

Additionally the Y1G oscillator might be unlocked
as it’s reference is missing or wrong in frequency.
» Replace the Synthesizer board !

ERROR!
Calibration signal error

As soon as the control voltage viclates the
tolerance, the level control loop unlocks and the
level becomes inaccurate. If the level error is
small, the selftest of the signal path can be
performed. However, following the calibration of
the instrument, the level measuring accuracy will
be out of tolerance.

» Replace synthesizer board |

E
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Testing of the RF Converter Module

Normal action

Error and error cause

Charnel | Nominal Designaticn,
voltage name which occurs in the
error message

60 +5 YV +5V

&1 5V - BV

82 +7 V +7V

83 +11 ¥ +11 V

&4 +28 V +28 V

Measurement of board temperature:
Channel 67

Test of Local Oscillator level's:
The level detectors of the 2™ and 3 iocal
oscillators are tested.

» The RF converter board must be replaced in
any case, if an error message occurs which
refers to these operating voltages .

Waming!
RF Converter: Temperature out of range

kN

¥ Check if the fan works ok !

¥ HReplace RF converter |

Channg! [ Signal Error Message
5 o™ | ) Level 2™ Local
5 410 Level 3" Local

Test 1% Mixer
Both mixer dicdes rectify a part of the LO power.

Are both voltages low, the LO level might be low
therefore the error message:

1129.9055.82

¥ If error message occurs check the signal
levet at the following inputs of the module RF
converter. Setting FSU: Preset, Center 128

MHz, Zero Span.
+ 10 dBm / 384 MHz at X101
+ 7 dBm /4224 MHz at X105

If the signals are within +-3dB level error then
replace RF converter. If the signais are low check
the cables from the synthesizer and replace
synthesizer or the defective cable |

B

o

This two voltages can be checked via the selftest.

FATAL ERROR!
1% LO ievel low or 1% mixer defective |
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Troubleshooting

If the two voltages are more than 20 % different,
then one diode might be defect.

FATAL ERROR!
1% mixer symmetry out of tolerance !
Seiftest aborted.

» Replace RF converter in both cases |

Test of the Signal Path on the RF Converter Board

Normal action

Signal Path over RF Attenuator

The following attenuator settings are iested with
the 0 dBm test signal at 128 MHz. It is measured
via a logarithmic detector on the 2™ IF of the RF
converter.

Rf-Att Coupiing l.evelcheck
0dB DC 0+ 5dBm
0dB AC 0 +- 5dBm
5dB DC -5 +- 5dBm

10 dB DC -10 +- 5 dBm
20dB DC -20 +- 5 dBm
40 dB Do -40 +- 10 dBm

If no setting is in tolerance, the error message is:

if minimum one setting is in tolerance, the error
message is:

1129.9055.82

3.61

Erro:r and error cause

FATAL ERROR!

Input Level RF converter out of tolerance

» Check the input signal of the RF converter
with Cal signal 0dBm, input attenuator 0 dB
and DC coupling. The signat should be at 128
MHz with 0 dBm. If the level is more than 3 dB

inaccurate, check the signal also directly at
X125 of the synthesizer.

»  lf signal ok, then replace RF converter !

» |f signal not within the tolerance at the output
of the synthesizer replace the synthesizer

> If only few measurements out of tolerance or
the signal is present at the input, but not at the
output of the RF attenuator, the RF attenuator
is defective:

FATAL ERROR!
RF Attenuator XX pad failed !

» Replace RF attenuator !

E-1
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FSU

Signal Path on the IF Filter Board

The RF attenuator is used to provide an appropriate test Ievel Therefore, a fauli in the RF attenuator will

entail subsequent errors with the IF filter test.
Normal action

Input Level of IF Filter / Calibration Amplifier
(CAL-Amps 1 +2)

1129.9055.82

Error and error cause

FATAL ERROR!
IF Board: IF input level / CALAMP
Selftest aborted

Possible error causes:

e Signal path interrupted in the RF converter

« Erroneous EEPROM data in the RF converter
leading to incorrect setting of CAL_Amp1.

e CAL_Amp1 or 2 fauity.

Troubleshooting

» Check the level applied at X132 with, Cal
Source 0 dBm, Center 128 MHz, RF
attenuation 0 dB.

Level = -3 +- 4 dBm, frequency 20.4 MHz

»  Replace the RF converter, if the deviation
exceeds this value

3.62 E-1
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Troubleshooting

Normal actionz

LC-Filter | and XTAL Filter
Selftest detector B (see block diagram)

The level measurement is performed with wide
and narrow bandwidths of the LC filter.
Subsequently, it is additionally measured via the
crystal filter. if the LC filter does not work properly,
the measurement of the crystal filter is not
pearformed.

1129.9055.82

Error and error cause

¥ the levei adheres to the tolerance, a defective
CAL_Amp may have caused the error. The setting
ranges of the CAL _Amps are tested during the
selftest, later.

The seiftest passes under service levef 1.

» Note, whether the result file cordains any error
messages concerning the CAL_Amps. If no
CAL_Amp error occurred, the CAL_Amps will
be set incorrectly. The EEPROM data in the
frontend are obviously incorrect (cf.

troubleshooting instructions for the frontend)

ERROR!

{F Board: I.C Filter-1/2 wide
XTAL Filter not tested

ERROR!

IF Board: LC Filter-1/2 narrow
XTAL Filter not tested

ERRORI
IF Board: XTAL Filter

¥ The IF filter board must be replaced in all
cases.

3.63
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Troubleshooting

FSU

Normal action

StepGain (IF Ampiifier)
Selftest detector C {see block diagram)

The 10-dB Step Gain (Step Gain Coarse) and the
0.t dB Step Gain {Step Gain Fine) are tested. The
input level is attenuated in steps of 10 dB by the
RF attenuator and amplified by means of the
StepGain by the same amourt, simuitaneousiy.
The leve! detector C checks to +6 dB {user) or =4
dB (service level 1).

1129.9055.82
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Error and error cause

FATAL ERROR!

I Board: Step Gain Fine
Selftest aborted

» Replace the IF-filter board.

ERROR!
IF Board: Step Gain Coarse

» Testing the amplifier stages.

ERROR!
I Board: Step Gain Fine

# Testing the ampiifier stages.

Attention: If the RF atitenuator test caused
oufput of an error message, Step Gain
cannot be tested and an error
message must be ignored

» i the RF attenuator test passed without any
error, Step Gain is defective.

% Replace the IF-ilter board.

However, the selfiest can be continued, since
it does not require the IF gain.

E
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Troubleshooting

Normal action

Test of detector board:

Several settings of the detector board are tesied
via the normal functions on the display. The three
modes are FFT, digital bandwidth and analog
bandwidth. The possible errors are:

1129.9055.82

3.65

Error and error cause

FATAL ERRORI

Detecttor Board: FFT failed
Selftest aborted

FATAL ERROR!

Detecttor Board: FIR filter faited
Selftest aborted

FATAL ERRORI

Detecttor Board: Video failed
Selftest aborted

E-1
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Troubleshooting RF Converter

Depending on the kind of error a few measurements should be performed on the frontend prior to
replacing the moduie:

¢« [|P3too high

¢ Signal level too low

s« LO feedthrough too high
o Spurious signals

Depending on the kind of error a few measurements should be performed on the RF converter prior 1o
replacing the medule.

Very high values with input frequency 0, > -10dBm with an input attenuation of 0 dB indicate that the
mixer does not work properly.

- Action Error and error cause
Measure with diode tester at X108: Different values in both directions, high-impedance
rated value: 0.6 V voltage in the forward and or very low-impedance:
reverse directions with a current of mixer defective :
1 mA. replace RF converter

+ Signal missing or displayed with incorrect frequency

ff the signal is missing or the instrument signals "LOUNL", the conditioning of the 1st LO is probabiy not
correct. The function of this oscillator requires both, the EEPROM data and the reference frequency of
the second module.

- Action Error and error cause
Measure function of the 1st LO in zero span. The frequency is considerably higher or lower or
check signal at X107: ithe signal is not stable
rated value: 46284 MHz above the current RF converter defective
input frequency (between OHz and replace RF converter
3.6 GHz) and the signal level is
approx. + 5dBm.

1129.9055.82 3.66 E-1
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FSU Contenis - Software Update/installing Options

Contents - Chapter 4 "Software Update/Installing Options™
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FSU

Installation of new FSU Software

4 Software Update / Installing Options

This chapter contains information on Software-Update and Installing Options to the FSU. Additional
manuals obtained together with a softwarefirmware update or with subsequently acquired options can

be filed here.

Installation of new FSU Software

The installation of a8 new firmware version can be performed using the built-in diskette drive. The
firmware update kit contains several diskettes.
The instaliation program is called up in the SETUP menu.

SETUP sidemenu:

1129.9055.82

The FIRMWARE UPDATE sofikey starts the installation program and
leads the user through the remaining steps of the update

IEAEEE-bus command: --

Performing the update:

Insert diskette 1 into the drive.
Call SETUP side menu [SETUPIINEXT]

Start update [FIRMWARE UPDATE]

The RESTORE FIRMWARE softkey restores the previous firmware
version

{EC/IEEE-bus command: -

4.1 E-1
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Installing the Options

The following options are available with the FSU:

Option OCXO FSU-B4 1144.9000.02
Option External Generator Control FSP-B10 1129.7246.02
Option L.AN Karte . FSU-B16 1144.9498.02
Option Elektronic Attenuator FSU-B25 1144.9298.02

For retrofitting, please note the mounting instructions enclosed with the options.
These mounting instructions can be filed at this place in the service manual and are thus easily available
whenever they are required.

Caution!

Disconmnect the instrument from the mains before opening the casing. Alsg note
the safely instructions at the beginning of this manual.

The components used in the instrument are sensitive to electrostatic discharges
which is why they are to be dealt with according to the ESD regulations.

When installing hardware options note the foliowing:

» Switch off instrument and pull the mains plug.
> Unscrew the 4 rear-panel feet (450) and push the tube {410) backwards and take off.
» After installing the option replace the tube and fasten the rear panel feet again.

Caution!
When replacing the tube fake care not to damage or puil off cables.

# Switch on FSU.
# Install additional software, if supplied, according to the instructions enclosed with the option.

» If an adjustment is required for this option, the appropriate hints are to be found in the installation
instructions for the option.

1129.9055.82 4.2 E-1
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Contents - Chapter 5 "Documents™
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FSU Shipping of Instrument and Ordering of Spare Paris

5 Documents

This chapter provides information on the ordering of spare parts and contains the spare part list and the
documentis for the complete FSU unit.

Shipping of Instrument and Ordering of Spare Parts

Please contact your Rohde & Schwarz support center or our spare parts express service if you need
service or repair of your equipment or to order spare parts and modules.

The list of the Rohde & Schwarz representatives and the address of our spare parts express service are
provided at the beginning of this service manual.

We require the following information in order to answer your inquiry fast and correctly and to decide
whether the warranty stilt applies for your instrument:

o Instrument model

¢ Serial number

e Firmware version

+ Detailed error description in case of repair

¢ Contact partner for checkbacks

Shipping of Instrument

When shipping the instrument, be careful to provide for sufficient mechanical and antistatic protection

# Repack the instrument as it was originally packed when transporting or shipping. The two protective
caps for the front and rear panels prevent the control elements and connectors from being damaged.
The antistatic packing foil avoids any undesired electrostatic charging to occur.

» If you do not use the criginal packaging, provide for sufficient padding to prevent the instrument
from slipping inside the package. Wrap antistatic packing foil around the instrument to protect it from
electrostatic charging.

Shipping of a Module

When shipping a module, then, also be also careful to provide for sufficient mechanical and antistatical
protection
» Ship the module in a sturdy, padded box.
» Wrap the board inte antistatic foil.
If the packaging is only antistatic but not conductive, additional conductive packaging is required. The
additional packaging is not required if the enclosed packaging is conductive.
Exception:  If the module contains a battery, the tightly fifting packaging must always consist of
antistatic, non-chargeable material to protect the battery from being discharged.

1129.8055.82 5.1 E-1
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Ordering Spare Parts

To deliver replacement parts promptly and correctly we need the following indications:
Stock number {see component lists in this chapter)

Designation

Component number according to component st

Number of pieces

Instrument type the replacement part belongs to

Centact person for possible questions

The stock numbers necessary for ordering replacement parts and modules as well as power cables can
be found further down.

Refurbished Modules

Refurbished modules are an economic alternative for original modules. It should be kept in mind that
refurbished modules are not new, but repaired and fully tested paris. They may have traces from use
but they are electrically and mechanically equivalent to new modules.

To find out which refurbished modules are available, please refer to your Rohde & Schwarz repre-
sentative {(or t¢ the central service division, Rohde & Schwarz Munich).

Taking back Defective Replaced Modules

Defective moduies of the replacement program which can be repaired are taken back within 3
months after defivery of the replaced module. A repurchasing valie is credited.

Excluded are parts which can not be repaired, e.g. PCBs that are burnt, broken or damaged by repair
attempts, incomplete modules, parts which are heavily damaged mechanically.

The defective parts must be sent back with a returned accompanying document containing the
following information:

» Stock number, serial number and designation of the dismounted part,

* Precise description of the error,

e Stock number, serial number and designation of the instrument the part was dismounted from,
« Date of dismounting,

s Name of the technician who exchanged the part.

A returned accompanying document is provided with each replacement module.

1093.4820.82 5.2 E-1
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Spare Parts

The stock numbers necessary for ordering replacement parts and modules can be found in the compe-
nent lists further down.

Important Notel

When replacing a module please note the safety instructions and the repair in-
structions given in chapter 3 and at the beginning of this service manual

When shipping a module be careful fo provide for sufficient mechanical and anti-
statical protection.

Available Power Cables

Table 5-1 List of power cables available

Stock No. Earthed-contact connector Preferably used in

DS 006.7013 BS1363: 1967 complying with Great Britain
|EC 83: 1975 standard B2

DS 006.7020 Type 12 complying with SEV-reguiation | Switzerland
1011.1059, standard sheet § 24 507

DS 006.7036 Type 488/ 13 compiying with USA/Canada
US-regulation UL 498, or with IEC 83

DS 006.7107 Type SAA3 10 A, 250V, Australia
complying with AS C112-1864 Ap.

DS 0025.2365 DIN 49 441, 10 A, 250 V, anguiar Europe (except Switzerland)

DS 0099.1458 DIN 49 441, 10 A, 250 V, straight

1129.9055.82 5.3 E-1
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List of FSU parts including spare parts

List of FSU parts including spare parts

The FSU is constructed in accordance with R&S design 2000.
Overall dimension:
Rackmount:

Accessories:

Note:

4E 7/8 T350

Table 5-2 List of all FSU part and spare pans

Wx HxL, 372,75 x 176,50 x 395,00

19"-Adapter ZZA-411, Stock no. 1096.3283.00

The recommended spare parts are marked x in the like column.

Position ; Designation Stock No, Number Electricat Recommended
designation Spare Parts
Document 1129.9032,00 (FSU-Basic unit)

10 Basic Unit 1129.8032.00 18

15 Fan 1081.1001.0C 18 E1 X
17 Speaker 1129.9332.0C 18 B1 X
20 Attenuator.(6-STUFIG) 1137.0589.02 15 Ad0 X
40 BINGIO0-M2,5X86 -A2 0071.5040.00 28

43 VOL/PHONES BOARD 1093.7084.02 15 A181 X
44 Retaining bracket AF-QUT 1129.9326.00 18

45 DINGOGO-M2,5X6 -A2 C071.5040.00 15

46 DiINDB5-M2,5X6-A4-PA 0852.3614.00 25

47 Rotary knob 8,5ACHS-RDAT-GR | 0852.1111.00 18

50 KEY-PROBE 1130.2996.62 1S A80 X
55 DINGB5-M2,5X6-A4-PA 0852.3614.00 485

&0 Subassembly plate 1129.9255.00 1S

70 DINGB5-M2,5X6-Ad-PA 0852.3614.00 43

80 Adhesive foil 30X20 SW 1093.8051.00 45

90 Cover RD15,9 0009.9200.00 15

100 RF CONVERTER 1130.1990.02 18 A100 X
105 SYNTHESIZER 1130.2096.02 18 ANG X
110 DETECTOR BOARD 1 1130.2196.04 18 A140 X

11298.9055.82
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Position | Designation Stock No. Number Electrical Recommended
designation Spare Parts
120 iF-FILTER 1130.2298.02 18 A130 X
130 CONVERTER UNIT{8 GHZ) 1130.2388.02 is A160 X
135 Angle bracket MW convener 1128.9384.00 1S
136 DIN965-M2,5%X6-A4-FPA 0852.3614.60 25
160 Air cover 1129.9355.00 38
170 Rear panet 1129.9142.00 18
180 DINGO00-M2,5X6 -A2 0071.5040.00 65
19¢ Cover @-pin SUB-D 1093.8890.00 18
200 Cover 25-pin SUB-D 1093.9000.00 25
210 Cover RD11,1/9,9 D009.9217.00 58
220 Cover {. LAN-connector 0852.0467.00 38
225 Cover{. IEC-BUS 0852.0450.00 18
240 Instrument top cover 1129.9261.00 18
250 DINGS00-M2,5X6 -A2 0071.5040.80 38
260 DING65-M2,5X6-A4-PA 0852.3614.00 1085
270 Printed front panet 3.6GHz 1129.8203.00 15
280 Printed front panet 8GHZ 1129.9210.00 15
295 RF-cable W1 8GHZ 1129.8503.00 18 Wi X
330 Assembly plate 1093.4750.00 18
35¢ DINGB5-M2,5X6-A4-PA 0852.3614.0 45
41C BW2-TUBUS 4E1/1T450 EMU 1129.9416.00 18
420 BW 2 - front handle 45 1096.1480.00 28
430 Screen. M4X14 1086.490¢.00 45
440 BW2-instrument foot 1096.2508.00 45
445 BW2-lateral handle. T450 10986.2670.00 25
450 BW2-rear panel foot 50MM 1096.2483.00 48
455 Bw2-foll 1. rear panel foot 1096.2435.00 18
1093.4820.82 5.8
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Pasition Designation Stock No. Number Electrical Recommended
designation Spare Parts
Documnet 1128.8032.00 (Grundeinheit FSU)

500 Instrument frame 112€.8080.00 18

510 MOTHERBCARD 1130.1860.02 18 A10 X
520 DINBI00-M2,5X8 -A2 0071.5040.00 78

530 Locking bolt M3 0009.6501.00 458

540 Locking bolt H=4,5-40 1093.9180.00 25

550 Power supply 1nit 230W 1091.2320.00 15 AZ0 X
566 DING900-M2,5X6 -A2 0071.5040.00 105

570 FMR 5+ VARIANTE 1091.2789.00 18 AZ0 X
580 AWARD BiOS ZU FMRb 1083.6327.00 15

590 DiINS900-M2,5X6 -A2 0071.5040.00 108

600 Display unit 1093.4708.03 18

810 DINSB5-M2,5X6-A4-PA 0852.3614.00 43

820 Keyboard frame 1093.5127.00 15

830 Keyboard mat 1093.5133.00 18 Alg x
640 Keyboard membrane 1093.5140.00 15 Al5 X
650 Rotary knob RD28 ACHS-RDE 0852.1086.00 18

660 DINGB5-M2ZX6-Ad-PA 0852.3520.00 108

870 3,5" FLOPPY DRIVE STD. $048,4935.00 18 A30 X
6880 Floppy bracket 129.9161.00 18

690 W300 FLOPPY DATA 1129.9726.00 18 w300

691 FLOPRY POWER 1129.9732.00 18 W301

700 DINB900-M2,5X6 -A2 0071.5040.0C 38

702 DINESOO-M3,0X6 -A2 0071.6847.00 38

710 Harddisk with firmware 1130.1948.00. 15 AB0D X
720 Ribbon cable 1083.5156.00 18 W28

730 Disk bracket 1083.4837.00 18

740 DINGG5-M2,5X8-A4-PA 0852.3514.00 25

750 DINGS5-M3X5-A4-PA 0396.8023.00 45

11292.9055.82 5.9 E-1
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FSU

Position | Designation Stock No. Number Eilectrical Recommended
designation Spare Parts

775 3.4V LITHIUM-BATTERIE 0565.1687.00 s

Documne! 1093.4708.01 Blatt 2 (Dispiay unit)
805 Assembly tray 1129.9426.00 18
810 Shielded filter plate 1091.2014.00 15 X
820 RE spring (177) 1069.2041.00 25
830 RF spring (137} 1069.3105.00 25
840 Plate holder 0852.0844.00 45
850 DINS6S-M2X4-A4-PA 0852.3508.00 458
865 Dust sealing 1129.8449.00 15
871 VNR-08C351-INVERTER 0048.8760.00 1S Ti0 X
880 DIN7985-M2X10-A4-PA 0396.8175.00 28
890 DIN125-A2,2-HP (049.7396.00 25
892 DING200-M2,5X6 -A2 0071.5040.00 28
905 Converter cable L=350 1091.2589.00 18 W100 X
910 Spin wheel 0852.1170.00 1S B10 X
921 80OX600X3 TFT DISPLAY 0048.8589.00 18 ATO X
830 DINE900-M2,5X6 -A2 G071.5040.00 45
932 Space 1129.9432.00 45
934 DINGB5-M2,5X5-A4-PA 0852.3608.00 48
§45 Display connector 1091.2585.00 18 W70 X
946 Name plate for display cable 1129.9703.00 18
950 DING900-M2,5X86 -A2 0071.5040.00 28

Documnet 1144.9017.00 {Option FSU-B4 1144.9000.02)
1100 OCX0 1093.7871.03 18 A200 X
1120 RF-cable W21 1122.9926.00 18 Wzt

Dacumnat 1129.7208.00 Page 2 (Option FSP-B10 1129.7246.02)
1600 EXT. GEN. CONTROL 1093.8590.02 18 AZ10 X
1610 IEC-BUS Cable W21 1129.7252.00 18 w21 X
1612 DIN125-A3,2-A4 0082.4670.00 28

1093.4820.82 510
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Position | Designation Stock No. Number Electrical Recommended
designation Spare Parts
1614 CIN137-A3-AZ 0005.0296.00 28
1620 Aux control cable W22 1129.7265.00 15 wa2 X
1622 Locking bolt M3 0009.6501.00 23
1624 DiIN137-A3-A2 0005.6286.00 25
1626 DING34-M3-Ad 0016.4328.00 28

Documnet 1128.7298.00 (Option FSU-B16 1144.9498.02)

1240 LAN- Interface COMPACT-PCI 1083.9080.00 18 AZ20 X

1250 Cable 2XRJ45 ST/ST 8P 1130.0935.00 15 w32

1260 Cable-Feedthrough 16X17X6.8 0089.1433.00 2S5

1270 Adapter 8P.GER 1093.9122.00 18 X220 X

1129.8055.82 5.11 E-1
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Jtleps habaltan

wir uns aite fechte vor,

Fiir dias.

Q55.0026-0893

Kennz, HBanannung Sachnemmar Hurstetlar Buralehnung eathaitan in
Cormg. Na., Dasignetion Stok Mo, Manut Dasignati cantzined in
ATO ED MOTHERBOARD 1130. 1860.02 1129.8032.Q0
MOTHERBOARD
Al SB SCHALTFQLIE F."FSP" 1093.5140. 00 |HOF_KRIPPN 1093.5140 1129.2032.00
FLEXIBLE SWITCH FOIL
AlB 5B SCHALTMATIE F.'FSP" 1093.5133. 00 |MAAG 1083.5133 1128.9032 .00
FLEX.SWITCHBOARD
A20 GJ NET2ZTEIL 230W UL/CSA 1091.2320.00 |PULS SN230 1128.9032.00
POWER SUPPLY i
A30 G¥M 3.5 FLOPPY DRIVE STD. 0048 . 4935. 00 TEAC FO-235HF-829 1 1129.9032.00
FLOPPY DRIVE 3.5"
A4O ZE EICH..(B-STUFIG ERU) 1137.08598 .02
ATTENUATOR ©-WAY EMU
ABD GM 2.85" FESTPL. 6,0 GB Q048.8130.00 | IBM_DEUTSC DARA 206000 1129.8032.00
2.5° HARDDISK 6.0 GB
ATQ BP TFT G40X3X480 FARB-LCD 0048 . G980 . 00 | SHARP LOOBAV1DG2 1 1083.4708.01
8.4" COLOR LCD MODULE
NUR VAR/ONLY MOD: 02
ONLY FOR FSp*
ATQ BP BOOX60OX3 TFT DISPLAY G048 . BE99 .00 | TOSHIBA LTHOBC351 1093.4708.01
8.4" COLOR TFT
NUR VAR/ONLY MOD: 03
ONLY FOR FSU“
ABO £0 KEY-PROBE 1130.2886.02
KEY-PROBE
ASQ GM TMR B+ VARIANTE 81.2788.001E E P_D_ RSFMP NACH SPEC. 1129.9032.00
FRONT ®MOD. CONTROLLER :
A100 EE RF CONVERTER 1130. 1880.02
RF CONVERTER
AT10 EE SYNTHESIZER 1130, 2086.02
SYNTHESISER
A130 EE IF~FILTER 1130, 2296.02
IF-FILTER
A140 EE DETECTGOR BOARD 1 1130.2198.04
A160 ZE CONVERTER UNIT(8 GHZ) 1180.2398.02
CONVERTER UNIT (8GHZ)
NUR VAR/ONLY #0D: OB
A9 ED VOL/PHONES BOARD 1083 .7094.02
VOL /PHONES BOARD
B BX LAUTSPRECHER 1129.8332.00 1128.9090.00
Bt BA LAUTSPRECHER 1128.8332.00
B1O EM DREHIMPULSGEBER Q882. 1170.00 |ELWMA 0B52. 1170 1083.4708.01
ROTARY PULS-GENERATOR
E? ZM LUEFTER 1091, 1001.00 1129.8090.00
BLOWER F
E1 ZM LUEFTER 1081.1001.00
BLOWER
T1O BY CXA-LOBO5-VJL DC-AC 0048 .6996.00 | TDK CXA-LGBOS-VJL 1093.4708.01
DC TO AC INVERTER UNIT
NUR VAR/ONLY MOD: 02
ONLY FOR FSP
TG BV VNR-Q8CIBI-INV 0048 .8760.00 |SYSTEMELEK VNR-0BC351-INV 1083.4708.01
DC TO AC INVERTER UNIY
NUR VAR/ONLY MOD: 03
ONLY FOR FSU*®
Wi DW HF-KABEL W1 BGHZ 1129.9503.00
W2 W HF-KABEL W2 3.8GHZ 1129.8510.00 1128.9490.01
NUR VAR/ONLY MOD: O3
W2 DW HF-KABEL W2 BGHZ 1129.9526.00 1128.8490.01
RF CABLE W2 BCGHZ
MUR VAR/ONLY MOD: 08
W3 DV HF KABFL W3 1123%.9785.00 1128.8749.01
RF-CABLE W3
wWa DV HMF-KABEL w4 1128.8761.00 1129.6749.01
RF-CABLE W4
W5 DV HF-KABEL WS 1128.8778.00 1129 .8748.01
RF-CABLE WB
Wb DV HF-KABEL WG 1128.9784.00 1128.9749.01
RF-CABLE W6
W7 DV HF KABEL W7 1128.9780.00 1128.8749.01
RF-CABLE W7
we DV HF-KABEL W3 1129.9803.00 1129.9749 .01
RF-CABLE W8
W3 DV HF-KABEL W9 1128.9810.00 1128.87489.01
RF-CABLE WS
Datum Schaltteliliste flr Sachnummer Biati-Mr,
1ESK 213 3PLU | A Dats Parts tist for Stock No. Page
%ﬂmﬂ& CHWARZ 23101.03.01] GG SPECTRUM ANALYZER FSU 1129.9003.01 SA | -
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Latlage behalten
wir una alis Rechta vor,

Flr diosh. .

(95.0026-0063

Kanne,
Cotp, No.

Benpnnung
Upsignation

Harstallar
Manufaciurar

Sachnumimar
Stock Wa.

Hazpichnunyg
Duaslynation

anthstten fn
containad In

w0

Wi2
wWi3
wig
W15
wig
Wiy
Wig

Wig
W20

Waz

W29

w40

W70

W70

w100

w100

Waco
w301

Dv HF KABEL W0
RF-CABLE W10

DV HF KABEL w11
RF-CABLE Wit

Dv HF KABEL w12
RF-CABLE Wi2

OV HF-KABEL W13
RF-CABLE W13

OV HF-KABEL wWi4
RF-CABLE W14

DV HF-KABEL wWib
RF-CABLE W15

DV HF KABEL Wi
RF-CABLE W16

DV HF-KABEL W17
RF-CABLE W17

DV HF KABEL W13
RF-CABLE W18

NUR VAR/ONLY MODD: OB
D HF -KABEL W19

NUR VAR/UNLY BOU: OB
DW HF-KABEL W20

RF CABLE W20

NUR VAR/ONLY MOD: 08
OV HF-KABEL W22
RF-CABLE W22

Y FLACHBANDLEITUNG
FLAT CABLE W28

DY FLACHBANDKAREL WaQ
CABLE 16 PIN

OF DISPLAYVERBIMDER
CABLE

NUR VAR/ONLY MOD: OZ
oMLY FOR FSPY

DF DISPLAYVERBINDER L=EBO
CABLE

NUR VAR/ONLY MOD: O3
ORLY FOR FSU"

DF WANDLERKABEL L=250
CABLE

NUR VAR/ONLY MOD: 02
ONLY FOR FSP"

DF WANDLERKABEL L=350
CABLE

NUR VAR/ONLY MOD: O3
ONLY FOR FSU"

DY W3C0O FLOPPY DATA
W300 FLOPPY DATA

DX FLOPPY POWER
FLOPPY POWER

1129.9826.00
1128.8832.00
1129.3849.00
1129.9855.00
1129.9861.00
1129.9878.00
1129.8884.00
1129.8890.00
1125.9803.00

1129.9548.00
1129.9532.00

1128.9710.00

1083.5156.00

1130.2515.00

1081.0811.00 | LACON

1091.2585.00 | MBS

1091.0828.00 |LACON

1081.2580.00 M85

1128.9726.00
1129.9732.00

1081.0911

1091.2588

1081.0928

1091. 258

1128.9748 ., 0%
1129.8748. . N
1129.8748.01
1129 9749 .01
1129.8749.01
1129.9748.01
112%.9749.01
1129.9749.01
1128.8749 .01

1129.9430. 01
1129 .6480.01

1128.9748.01
1129.9032.00

1093.4708 .01

1083.4708.01

1083.4708.01

1083.4708.01

1128.9032.00
1128.9032.00

1ESK

Distuir:
& Data

213 8PLU

Scheliteliliste fir
Parts Hst far

Bigtt-Nr.
Fags

%‘W& 23:101.03.01
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