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Certitied Quality System

SO 900]

Sehr geehrter Kunde,

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

www.valuetronics.com

DQS REG. NO 1954-04

Dear Customer,

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

quality management system stan-
dards.

The Rohde & Schwarz quality
management system is certified

according to |SO 9001.

Cher client,

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

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

ISC 2001.



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 parts express
service.

Outside business hours, please leave us a message or
send a fax or e-mail. We shall contact you promptly.

1007.2016

www.valuetronics.com



Adressen/Addresses

Telefon,/Phone
Telefax
E-mail

FIRMENSITZ/HEADQUARTERS

ROHDE & SCHWARZ GmbH & Co. KG

MiihldorfstraBe 15 - 81671 Miinchen +49 89 41 29-0
FPostfach 801469 - 81614 Minchen +49 89 41 29- 12164
Internet: www.rohde-schwarz.com -

WERKE/PLANTS

ROHDE & SCHWARZ Messgerdtebau GmbH +49 83 31 10 80
RiedbachstraBe 58 - 87700 Memmingen +49 83 31 1081 124
Posttach 16 52 - 87686 Memmingen -

ROHDE & SCHWARZ GmbH & Co. KG

Werk Teisnach +49 99 23 8 570
Kaikenrieder Strafe 27 - 94244 Teisnach +49 99 23 8 571-1 74
Postfach 11 49 . 94240 Teisnach =

ROHDE & SCHWARZ GmbH & Co. KG - Werk Kéin +49 22 03 490
GralZeppelinStrabe 18 - 51147 Kaln +4% 22 03 4951 3 08
Postfach 98 02 60 - 51130 Koln -

TOCHTERUNTERNEHMEN /SUBSIDIARIES

ROHDE & SCHWARZ Vertriebs-GmbH +49 89 412912007
Mihldortstrafe 15 - 81671 Minchen +49 89 4129-135 67
Postfach 801469 - 81614 Miinchen customersuppori@rohde-schwarz.com

ROHDE & SCHWARZ International GmbH +49 89 4129-120 05
MiihldorfstraBBe 15 - 81671 Miinchen +49 89 4129-135 97
Postfach 80 14 60 - 814614 Miinchen -

ROHDE & SCHWARZ Engineering ond Scles GmbH +49 89 4129-137 11
MihldorfstraBBe 15 - 81671 Miinchen +49 89 4129-137 23
Postfach 80 14 29 - 81614 Minchen -

R&S BICK Mobilfunk GmbH
Im Landerfeld 7 - 31848 Bad Miinder
Postfach 20 62 - 31844 Bad Miinder

+49 50 42 9 980
+49 50 42 9 98-105
rsbick@rsbick.rohde-schwarz. com

ROHDE & SCHWARZ FTK GmbH +49 30 6 58 91-122
WendenschloBstrafle 168, Haus 28 +49 30 65 550-221
12557 Berlin s
SIT Gesellschoft fir Systeme

der Informationstechnik mbH
WoendenschloBstralle 168, Hous 28
12557 Berlin

+49 30 6 58 842 22
+49 30 6 58 84-1 83
sit.info@sit rohde-schwarz.com

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

Zweigniederlassung Berlin
ErnstReuter-Platz 10 - 10587 Berlin
Postfach 100620 - 10566 Berlin

(+49 30) 34 79 48-0
(+49 30) 34 79 48-48
customersupport@rohde schwarz.com

ZIweigniederlassung Biiro Bonn (+49 2 28) 918 900
JosetWirmer-Strafle 1-3 - 53123 Bonn (+49 2 28) 25 50 87
Postfach 140264 - 53057 Bonn customersupport@rohde-schwarz.com

Zweigniederlassung Hamburg (+49 40) 63 29 000
Stsilshooper Alles 47 - 22309 Hamburg (+49 40) 630 78 70
Posifach 602240 - 22232 Homburg customersupport@rohde-schwarz.com

Zweigniederlassung Kain (+49 22 03) 8070
Graf-ZeppslinStrafe 18 - 51147 Kéln (+4% 22 03] B0O7-50
Posifach 900149 - 51111 Kaln customersupport@rohde-schwarz.com

www.valuetronics.com

(+49 61 02) 20 070
{(+49 61 02) 80 00 40
cuslomersupport@rohde-schwarz.com

Zweigniederlassung Mitte
SiemenssiraBe 20
63263 Neudsenburg

ZIweigniederlassung Miinchen {+49 89) 41 86 950
MihldorstraBe 15 - 816771 Miinchen (+49 89] 40 47 64
Postfach 801449 - 81614 Miinchen customersuppori@rohdeschwarz.com

ZIweigniederlassung Niimberg
Donaustralle 36
90451 Niimberg

(+49 9 11) 642030
(+49 9 11) 6420333
customersupporti@rohde-schwarz.com

Zweigniederlassung Telekommunikation
Siemenssiralie 20
63263 Neu-lsenburg

{+4% 61 02) 20 070
(+4% 61 02) 20 07-12
customersupport@rohdeschwarz.com

ADRESSEN WELTWEIT/ADDRESSES WORLDWIDE

Algeria RCOHDE & SCHWARZ Bureau d'Alger (2) 59 24 53
5 B, Place de Laperrine (2) 69 46 08
16035 Hydro-Alger =
Argentina Precisién Electrénica SRL (14) 331 16 85
Av. Julic A. Roca 710 - Piso & [14) 334 51 11
1067 Buenos Aires preeler@satlink.com
Ausiralia ROHDE & SCHWARZ Sales (2] 8845 4100
[AUSTRALIA] Piy. Lid. (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.com
service@rsous. rohdeschwarz.com
Austria ROHDE & SCHWARZOSTERREICH (1) 602 61 41
Ges. m. b. H. (1) 602 61 41-14
Sonnleithnergasse 20 office@rsae.rohde schwarz.com
1100 Wien
Azerbaijon  ROHDE & SCHWARZ Azerbaijan 12933138
Liaison Office Baku 129303 14
Azerbaijan Avenue 35 =
370139 Boku
Balfic
Countries siehe/see Denmark
Bangladesh  Business International Lid, (2) 881 06 53
Corporation Ofice (2) 882 82 91
House No: 95/4A, Black -'F' -
Road No: 4, Banani
Dhaka - 1213
Belgium ROHDE & SCHWARZ BELGIUM N.V. (2} 7 21 5002
Excelsiorloan 31 Bus 1 (2) 7 2509 38
1930 Zaventem info@rsb.rohde-schwarz.com
Bolivia siehe auch/see also Argentina
RIBCO LTDA, (2} 328403
Av. Mariscal Sonta Cruz 1392 (2) 39 30 47
Ed. Cémara Nacional gibotto@cooba.entelnet.bo
de Comercio
Piso 10, ORL1010-1011
la Paz
Brazil ROHDE & SCHWARZ DO BRASIL LTDA.
Av, Alfredo Egidio de (11) 56 411200
Ssonn Aacri, 127 {11] 56 41 78 10

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



Adressen/Addresses

Brunei

Bulgaria

Canada

Chile

China

Colombia

Costa Rica

Republic of
Cyprus

Czech
Republic

El Salvader

www.valuetronics.com

GKL Equipment PTE, Lid.
#1101 BP Tower

396, Alexandra Road
Singapore 119954
Republic of Singopore

ROHDE & SCHWARZ
Representation Office Bulgorio
39, Fridijof Nansen Blvd.
1000 Sefia

276 06 26
276 06 29

gkleqpt@signet.com.sg

(2] 563 43 34
(2] 963 21 97

rohdebg@rsoe.com

Kommunikafionstechnik/Communications Equipment:

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

Messtechnik/T & M Equipment:
TEKTRONIX CANADA, Inc.
3280 Langstaff Road, Unit 1
Concord, Ontario L4K 5B6

DYMEQ Lida,
Avenida Larrain 6666
Santiago

ROHDE & SCHWARZ
Representative Office Beijing
Parkview Center, Room 602
No. 2 Jiangtai Read,

Chao Yang Dishrict

Beijing 100016, P. R. China

Ferrostaal de Colombia
Av. Eldorade Nro. 9703 Interior 2
Sonitafé de Bogotd, D.C.

siehe/see Mexico [EPSA)
siehe/see Ausiria

HINIS TELECAST LTD.

Agiou Thoma 18

Kiti

Larndca 7550

ROHDE & SCHWARZ — Proha, s.r.o.

Pod Kastany 3
160 00 Proha 6

ROHDE & SCHWARZ DANMARK A/S

Ejby Industrive] 40
2600 Glostrup

REPRESENTACIONES
MANFRED WEINZIERL
Guanguiltagua 72 (39-93)
Urbanizacién Jardines del Batan
Quite

U.A.S, Universal Advanced Systems
31 Manshiet El Bakry St., Heliopolis
11341 Cairo

siehe/see Mexico (EPSA)

ROHDE & SCHWARZ DANMARK A/S

Estonian Branch Office
Narva mnt, 13
10151 Tallinn

[613) 592 80 00
(613) 592 80 09

[416) 747 50 00
(905) 760 72 41

(2} 277 50 50
(2) 227 87 75

dymeq@entelchile.net

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

(1) 415 77 00
(1) 413 18 06

me_fsc@multiphone net.co

(4) 42 51 78
(4) 42 46 21

(2) 24 32 20 14
(2) 24 31 70 43

rohdecz@rsoe.com

43 43 66 99
43 A3 77 44

RSDK@post] .tele.dk

{2) 25 22 51
(2) 25 22 51

mweinzierl@accessinter.net

(202) 455 67 44
[202) 256 17 40
vas@intouch.com

(6] 1431 20
(6] 1431 21

Finland

France

Greece

Guatemala

Honduros

Hong Kong

Hungary

leeland
India

Orbis Oy (9) 47 88 30

P.O.B. 15 19} 53 16 04

00421 Helsinki info@orbis. fi

ROHDE & SCHWARZ FRANCE (1] 41 36 1000

Immeuble "Le Newion" (1041361110

911, rue Jeanne Braconnier -

92366 MeudonlaForét Cédex

Niederlassung/Subsidiary Rennes:

ROHDE & SCHWARZ FRANCE (2) 99 51 97 00

Sigma 1 [2) 99 41 91 31

Rue du Bignon -

35135 Chantepie

Niederassung/Subsidiary Toulouse:

ROHDE & SCHWARZ FRANCE [5) 61 32 10 69

Technopare 3 (5) 61 3999 10

B.P.501 -

31674 Labege Cédex

Biiros/Offices:

Aix-enProvence (4} 94 07 32 94
14) 94 07 55 11

Lyon 14) 78 29 88 10
(4) 78 29 94 71

Nancy (3) 83 54 51 29
13) 83 55 39 51

KOP Engineering Lid. [21]77 99 13

P.O. Box 11012 [21) 22 47 69

3rd Floor Akai House, Osu

Accra

MERCURY SA, (1) 7229213

&, lovkianou Sir. (11 721 51 98

10675 Athens mercury@hol.gr

siche/see Mexico ([EPSA)

siche/see Mexico (EPSA)

Schmidt & Co. (HK) Lid. 250703 33

%/F Morth Somerset House 28 27 56 56

Taikoo Place frankwong@shk.schmidigroup.com

979 King's Road

Quarry Bay, Hong Kong

ROHDE & SCHWARZ (1) 203 02 82

Budapesti Iroda (1) 203 02 82

Etele ut. 68
1115 Budapes!

sishe/see Denmark

ROHDE & SCHWARZ

India Pvt. Ltd.

244, Okhla Indusirial Estate
Phase - Il

New Delhi 110 020

P.T. REKANUSA SOLUSI
Menoro Raojowali,

24ih floor

Jl Mega Kuningan Lot # 5.1
Kawasan Mega Kuningan
Jokorta 12950

ROHDE & SCHWARZ IRAN
Ligison Office - Reg. N° RFC 1947
Dr. Beheschty Ave., Pakislan Ave.,
12th Street N° 1

Tehran 15317

rohdehu@rsoe.com

(11) 683 74 84

rsindiad@vsnl.com

(21) 576 16 02
[21) 576 16 04

(21) 8 73 02 82
{21)873 0283



Adressen/Addresses

Ireland
taly

Jordan

Kazakhstan

Kuwait

Latvia

Lebanon

Liechtenstein
Lithuania

Luxembourg

siehe/see Great Britgin

ROHDE & SCHWARZ ITALIA 5.p.a. [6) 41 592 81
Via Tiburting 1182 {6} 41 59 82 70
00156 Roma -
Centro Direzionale Lombardo (2} 95 70 41
Via Roma 108 (2) 953027 72
20060 Cassina de” Pecchi (M)

ADVANTEST Carporation (3} 33427553
RS Sales Departmant {3) 53227270

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

yoshimu@inst. advantest.co.jp

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

Amman, 11183

ROHDE & SCHWARZ Kazakhstan 3272635555
Licison Office Almaty 3272634633
Pl. Respubliki 15 -
480013 Almaty

Excel Enterprises Limited (2) 55 80 88
Dunga Road (2) 54 46 79
F.O. Box 42 788

MNairobi

Hana Technica Corp. {2) 514 45 46
Seoul Kangnam, P.O. Box 1458 (2) 514 45 49

Young Dong Bldg. 4F hanaieco@unitel.co.kr

63-16 NonhyunDong, Kang Nam-Ku

Seoul

Group Five Trading & Conlracting Co. 2449172
P.O. Box 26645 244 95 28
Sofat 13127

State of Kuwait

Rohde & Schwarz Danmark A/S (7) 50 23 55
Latvian Branch Office {7) 50 23 60
Merkela iela 21-301 rsdk@rsdk.rohde-schwarz.com
1050 Riga

Rohde & Schwarz International
Ligison Office Riyadh

PO Box 361

c/o Haiji Abdullah Alireza & Co.
Riyadh 11411 - KSA

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

siehe/see Switzerland

222 46 62
222 46 62

Rohde & Schwarz Danmark A/S
Lithuanian Office

Lukiskiv 5-228

2600 Vilnius

siehe/see Belgium

DAGANG TEKNIK SDN. BHD. [3) 7035503/7035568

No. 9, Jalan S5 4D/2 [3) 7 03 34 39
Taman People’s Park danik@m.net.my
47301 Petaling Jaya

Selangor Darul Ehsan

ITEC - International Technology Ltd. 37 43 00
B'Kara Road 37 4353
San Gwann itec@keyworld.net

www.valuetronics.com

Mexico

Nepal

Netherlands

New Zealand

Nicaragua

Nigeri

Norway

Panamao

MNew Guinea

Veririeb Kommunikationstechnik,/
Sales of Communicalions Equipment:

ELECTROINGENIERIA de Precisidn (5] 55% 76 77
S.A. [EPSA) (5) 575 33 81
Uxmal 520 epsa@compuserve.com
Colonia Vertiz Narvarte

03600 Mexico DF

Verlrieb Messtechnik/Sales of T&M Equipment:

Tektronix S.A. de C.V. {5) 666 63 33
Periférico Sur 5000, 8° Piso (5] 666 63 36
Col. Insurgentes Cuicuilco

Del. Coyoacdn

04530 Mexico, D.F.

Abishek Trade Links [P) Lid. {1) 25 69 30
P.O.B. 9700 {1)242573
Kathmandu Durbar@hotel mos.com.np
ROHDE & SCHWARZ (30} 600 17 00
NEDERLAND B.V. (30} 600 17 99
Perkinsboan 1 Rob.DenHartog@rsn.rohde-schwarz.com

3439 ND Nieuwegein

(4) 232 3233
Level 1 Tawa Plaza (4) 232 32 30
210 Main Rd / P.O.B. 56045 ISDN (4} 237 3010
Tawa, Wellington robin,hedgson@nichecom.co.nz

Nichecom

siehe/see Mexico [EPSA)

Ferrostaal [Nigeria) Lid, (1) 262 00 60
27 /29 Adeyemo Alkaija Sireet (1) 262 00 64
P.O. Box 72021

Victoria Island

Lagos

ROHDE & SCHWARZ NORGE 2317 2250
Dstensjgveien 36, P.O.B. 103 BRYN 23172269
0611 Gslo -
T&M Equipment and Broadcasting:

Mustafa & lawad Science & Industry Co. Lid. 60 2009
P.O. Box 3340 6070 66
Post Code 112

Ruwi

Sultanate of Oman

TelcoMet Communications & (51) 263072
Engineering (51) 263211
213/D, Ordnance Road tnc@meganet.com.pk
Rowalpindi-Pakistan-46000

siche auch/see also Mexico (EPSA)

ELECTROMICO BALBOA 5.A. 614 93 64
Av. El Paical, Edif. El Dorado 23618 20
Urb. Los Angeles pdubois@ebsa.com
Panama City

siche/see Australia

sishe ouch/see also Argentina

BMP INGENIEROS S.A. (1) 225 40 30
Av, José Galvez Barrenechea 645 (1) 4751513

Urb. Corpac - San Borja
Lima 41

wimelgarejo@bmp.com.pe



Adressen

’g

#

‘Addresses

Philippines ~ MARCOM indusirial Equipment, Inc. (2) 8132931
MCC P.O.Box 2307 (2) 8170507
6-L Mezzanine Suite, Vernida |
Condominium120 Amorsolo St.
Legaspi Village
Makati City/Philippines 3117

Poland ROHDE & SCHWARZ (22) 840 64 20
Oddzial w Polsce [22) BAO 64 99
ul. Stawki 2, Pietro 28 rohdepl@rsoe.com
00-193 Warszowa

Portugal  TELERUS
Sistemas de Telecomunicagdes, S.A. (21) 412 3590
Rua General Ferreira Martins, Lote 6,2.°B  (21) 412 36 00
1495 Algés telerus@mail telepac.pt

Romania ROHDE & SCHWARZ (1) 410 68 44
Representation Office Bucharest (114112013
Uranus 98 rohdero@rsoe.com
Bloc U8, scara 2, etaj 5, ap. 36
76102 Bucuresti

Russian ROHDE & SCHWARZ (095] 234 49 62

Federation  Representative Office Moscow {095] 234 49 63
Kazachy per. 7 rohderus@rsoe.com
109017 Mascow

Saudi Rohde & Schwarz Liaison Office

Arabia ¢/ o Haji Abdullah Alireza Co. Lid. (1] 465 64 28
POB. 361 (1) 465 07 82
Riyadh 11411 -

Singapore  Vertrieb/Sales:
INFOTEL TECHNOLOGIES LTD. 287 68 22
19 Tai Seng Drive 284 95 55
Kinergy Building # 06-00 general@infotel.com.sg
Singapore 535222
Service:
Rohde & Schwarz
Support Centre Asio Pte. Lid. 846 37 10
1 Kaki Bukit View 846 00 29
#04-05/07 Techview rssca@mbox4.singnet.com.sg
Singapore 415941

Slovak Specialne systemy a software, a.s. (7) 65 42 25 29

Republic Swreic ul (7) 65 42 07 68
84104 Bratislava 3s@internet.sk

Slovenia ROHDE & SCHWARZ (61] 123 46 51
Representation Ljubliana [61) 123 46 11
Koprska 92 rohdesi@rsoe.com
1000 Ljubljena

South Africa  Protea Data Systems (Ply) (1d (1] 786 36 47
Communications & Measurement (11} 786 58 91
Division Calin Forbes@proled.co.za
Private Bag X19
Bramley 2018

Spain ROHDE & SCHWARZ ESPANA (91) 334 10 70
Salcedo, 11 (91) 729 05 06
28034 Madrid rema@rsd.rohde-schwarz.com

Srilanka  LANKA AVIONICS (1) 95 66 78
¢58/1/1, Negombo Road (11958311
Mattumagala -
Ragama

Sudan SolarMan Co. ltd. (11047 3108
P.O. Box 11 545 (11) 7817 25
Karthoum

Sweden ROHDE & SCHWARZ SVERIGE AB (8) 605 19 00
Flygfaltsgatan 15 (8) 605 19 80

www.valuetronics.com

Switzerland

Tanzania

Taiwan

Thailand

Turkey

Ukraine

United
Arab
Emirates

United

Uruguay

12830 Skarpnick

Roschi Rohde & Schwarz AG
Papiermithlestrasse 145, Postfach
3063 Iigen

Electro Scientific Office
Baghdod Sireet

Dawara Clinical Lab. Building
P.OB. B162

Damascus

Security Systerns (T] Lid.
P.O. Box 7512
Dar Es Saloam

lancer Communicotion Co., LTD.

16F, No, 30, Pei-Fing Eost Rood
Taipei

info@rss.rohde-schwarz.com

(31) 92215 22
(31) 921 81 01

(11) 231 59 74
(11} 2318875

(22) 276 00 37
(22) 276 02 93

(223911002
(2] 23 95 82 83

rosa.ho@loncercomm.com.tw

Veririeb Kommunikationstechnik/Sales Communications

Equipment:
TPP Operation Co., Ltd.

(2) 880 93 45

41/5 MoobanTarinee Boromrajchonnee Rd. [2) BBO 93 47

Talingchon, Bangkok 10170

Vertrieb Messtechnik/Sales T & M Equipment:

Schmidt Scientific [Thailand] Lid.

212 Government Housing Bank Bldg,

Tower |l, 19th Floor, Rama 9 Rd.,

Huaykwang, Bangkapi, Bangkok 10320

ROHDE & SCHWARZ
Liaison Office stanbul
Bogdad Cad. 191/3, Ard.
81030 Selamicesmestanbul
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ESI Manuals

Contents of Manuals for EMI Test Receiver ESI

Service Manual - Instrument

The service manual - instrument informs on how to check compliance with rated specifications (per-
formance test), on instrument function, and on selftest of ESI.

The service manual comprises the following chapters:

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

Chapter 2 describes the adjustment.

Chapter 3 describes the function of the instruments and the selftest.

Chapter 4 contains information on the extension and modification of ESI by installing

instrument software and retrofitting options.

Chapter 5 describes the shipping of the instrument and ordering of spare parts. It contains
the documents for the basic instrument.

Service Manual

The service manual modules is not delivered with the instrument but may be obtained from your R&S
service department.

The service manual informs on instrument function, repair, troubleshooting and fault elimination. [t
contains all information required for repairing the ES! by the replacement of modules.

The service manual contains information about the individual modules of ESI. This comprises the
test and adjustment of the modules, fault detection within the modules and the interface description.

Operating Manual

In the operating manual for ESI you will find information about the technical specifications of ESI, 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 detail using the functions of the user in-
terface and program examples.

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

1088.7531.82 0.1 E-1
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Service and Repair ESI

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 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 still applies for your instrument:

s Instrument model

= Serial number

e Firmware version

e Detailed error description in case of repair

e Contact partner for checkbacks

Rohde & Schwarz offers the following calibrations:

e Calibration on R&S-type test systems. The calibration documentation meets the requirements of
the quality management system 1SO 2000.

« 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 Chapter 5 for a detailed description on shipping of the instrument and ordering of spare parts.

1088.7531.82 0.2 E-1
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ESI Contents - Performance Test

Contents - Chapter 1 "Performance Test"
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ESI

Equipment

1 Checking the Rated Specifications

Basic Instrument

Measuring Equipment and Accessories

Table 1-1 Measuring Equipment and Accessories

Itern

Type of equipment

Specifications
recommended

Equipment
recommended

R&S Order
No.

Page

Frequency counter

Error <1x107%,
Frequency range up to 10 MHz

Advaniest R5361B
with option 23

-
[

Signal generator (2x)

ESI7: 10 MHz to 7 GHz
ESI 26: 10 MHz to 26.5 GHz
ESI 40: 10 MHz to 40 GHz

SMPO2
SMPO3
SMP04

1035.5005.02
1035.5005.03
1035.5005.04

—h ek ad b
ha s @ n
[ B A}

Signal generator

Phase noise at 498 MHz:

<-100 dBc/Hz at 100 Hz
<-115 dBc/Hz at 1 kHz
<-127 dBc/Hz at 10 kHz
<-130 dBc/Hz at 100 kHz
<-142 dBc/Hz at 1 MHz

Frequency range
100 kHz to 2 GHz

SMHU

0835.8011.52

— i bt b b b b el ek
NoRBRLWW LW
[LRGEA RS R R A RN

CISPR pulse generator

CISPR bands A, B, C/D

level at frequency f

101 kHz = 114.6 dBpV / MHz
1.1 MHz > 80 dBpV/ MHz
101 MHz > 80 dBpuV / MHz

Schwarzbeck
IGUS 2915

—
w
=

3-dB coupler
(power combiner)

Decoupling =12 dB

ESI7: 10MHzto 7 GHz
ESI 26: 10 MHz to 26.5 GHz
ES| 40: 10 MHz to 40 GHz

6-dB divider (power splitter)

Level imbalance

1MHzto1 GHz =0.15dB
1GHzto 7GHz <0.2dB
7GHzto 18 GHz <0.3dB
18 GHz to 26.5 GHz < 0.4 dB
26.5 GHz to 40 GHz < 0.4 dB

ESI7: 10 MHzto 7 GHz
ESI| 26: 10 MHz to 26.5 GHz
ES| 40: 10 MHz to 40 GHz

1.33

50-02 termination

Return loss »20 dB

ES!7: upto7 GHz
ES| 26: upto 26.5 GHz
ES| 40: upto 40 GHz

RNA
Wiltron 28850
Wiltron 28K50

0272.4510.50

1.23

1088.7531.82

www.valuetronics.com

1.1

E-2




Equipment ESI
ltem | Type of equipment Specifications Equipment A&S Order Page
recommended recommended No.
8 Power meter NRVD 0857.8008.02 1.3
1.5
1.53
1.38
1.67
1.69
1.72
9 Power sensor 100 kHz fo 1 GHz NRV-Z4 0828.3618.02 13
RSS =20.8% 1.8
Meter noise <20 pW 1.33
1.38
1.69
10 Power sensor RSS referred to indicated 15
power: 1.33
1 MHz to 1 GHz =1.5%
1 GHz to 7 GHz =2 %
7GHz10265GHz =3.5%
26.5GHzt040GHz <4 %
ESI7: 10MHzto7 GHz NRV-Z2 0828.3218.02
ESI 26: 50 MHz to 26.5 GHz NRV-Z6 0828.5010.02
ESI 40: 1 MHz to 40 GHz NRV-Z55 1081.2005.02
11 VSWR bridge Directivity >30 dB 1.5
Frequency range: ZRC
ESI7: 100 kHz to 3.5 GHz Wi 1038.9492.55
3.5 GHz 1o 7 GHz iltron 87A50
(also required:
Adapter  34ANSQ,
Open/Shart 22NF50)
ZRC
ESI 26, 40:
100 kHz to 40 MHz 1039.9492.55
12 Network analyzer ESI26: 40 MHz to 26.5 GHz 1.5
(ESI 26 / ESI 40) ESI 40: 40 MHz to 40 GHz
13 Step aftenuator Variable attenuation RSP 0831.3515.02 1.33
0 dB to 100 dB, 1-dB steps 1.34
frequency range 1.39
up to >120 MHz 1.41
attenuation error 1.74
<0.05dB (f = 5 MHz) 1.75
pulse rating
> 200 W /10 ps, max.150 V
14 Attenuator (2 x) Fixed attenuation 10 dB 112
ESI7: 10 MHzto 7 GHz DNF 0272.4210.50 1.67
ESI26: 10 MHz to 26.5 GHz Wiltron 43KB-10
ESI 40: 10 MHz to 40 GHz Wiltron 43KC-10
15 Lowpass Cut-off frequency: 1.17
10 kHz, 40 kHz, 100 kHz,
20 MHz, 29 MHz, 108 MHz,
263 MHz, 454 MHz, 641 MHz,
1.1 GHz, 1.3 GHz, 1.8 GHz
1088.7531.82 1.2 E-2
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ESI Performance Test

Test Instructions

The rated specifications of the analyzer are tested 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.

The settings are made from the Preset condition.

Values given in the following sections are not guaranteed. Only the technical specifications of the data
sheet are binding.

Conventions for setting the ESI during measurements:

[<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 [SPAN: 15 kHz]

Checking the Calibration Source at 120 MHz

Note: [f option FSE-B22 is installed see chapter ' Checking the Calibration Source at 120 MHz' for test
instructions.

Test equipment: - Signal generator (table 1-1, item 3):
frequency 120 MHz
level -40 dBm

- Power meter (table 1-1, item 8)

- Power sensor (table 1-1, item 9)
frequency 120 MHz
maximum power Prax 21 UW
meter noise <20 pW
RSS < 0.8% referred to indicated power
impedance Z = 50 Q

Power meter settings: » Connect power sensor to power meter and carry out function
‘ZERO” when no signal is applied to the power sensor.

» Connect power sensor to RF output of signal generator.

Signal generator settings: - Frequency 120 MHz
- Level —-40 dBm + 0.1 dB

» Use power meter for exact level adjustment.

Test setup: » Connect RF output of signal generator to RF input 'RF INPUT 1' of
the ESL.

ESI settings: - [ SYSTEM PRESET |
-[MENU T : ANALYZER ]
- [ FREQUENCY CENTER : 120 MHz |
- [ FREQUENCY SPAN : 15 kHz |
- [ SWEEP COUPLING : RES BW MANUAL : 5 kHz |
- [ LEVEL REF : REF LEVEL : -10 dBm |
- [INPUT : RF ATTEN MANUAL : 20 dB |

1088.7531.82 18 E-2
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Performance Test

ESI

Evaluation:

Note:

» Set marker to peak of signal
[ MARKER SEARCH : PEAK ]

» Set reference to peak of signal
[ MARKER DELTA : REFERENCE FIXED ]

» Switch internal reference generator to RF input
[ CONFIGURATION SETUP : SERVICE : INPUT CAL ]

» Set marker to peak of signal
[ MARKER SEARCH : PEAK ]

The reading "Delta 1 [T1 FXD]" displays the difference between the
output level of the signal generator and the level of the calibration
source.

See table 1-2 (item 1) of the performance test report for the nominal
value.

The level of the calibration source can be adjusted with R22 on the
FracSyn module.

Checking the Frequency Accuracy of the Reference Oscillator

Test equipment:

Test setup:

ESI settings:

Measurement:

1088.7531.82
www.valuetronics.com

Frequency counter (table 1-1, item 1):
error <1x10°
frequency range up to 10 MHz

» Connect frequency counter to 10-MHz reference output of the ESI
(rear panel).

» Switch to internal reference (INT)
[ CONFIGURATION SETUP : REFERENCE INT / EXT ]

» Measure frequency with frequency counter

See table 1-2 (item 2) of the performance test report for the nominal
value.

1.4 E2



ESI

Performance Test

Checking the Return Loss at the RF Inputs

Test equipment:

Test setup:

1088.7531.82
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ESI 7, 26 and 40:

- Signal generator (table 1-1, item 3)
frequency range 100 kHz to 40 MHz
maximum level = 0dBm

- VSWR bridge (table 1-1, item 11)
frequency range 100 kHz to 40 MHz
directivity >30dB

- Power meter (table 1-1, item 8)

- Power sensor (table 1-1, item 9)
frequency range 100 kHz to 40 MHz

ESI 7 (additionally required):

- Signal generator (table 1-1, item 2)
frequency range 40 MHz t0o 7 GHz
maximum level >20dBm

- Power sensor (table 1-1, item 10)
frequency range 40 MHz to 7 GHz

- VSWR bridge (table 1-1, item 11)
frequency range 40 MHz to 7 GHz
directivity 230dB

Instead of this additionally required test equipment, a network
analyzer with a frequency range of 40 MHz to 7 GHz (e.g. section
'‘Checking the IF Gain’ ) can be used as an option.

This is recommended to increase the measurement accuracy!

ESI 26 / ESI 40 (additionally required):

- Network analyzer (table 1-1, item 12)
frequency range ESI26: 40 MHz to 26.5 GHz
ESI40: 40 MHz to 40 GHz

For measurement with VSWR bridge:
(Measurement at ESI 7 or ESI 26 / 40 in the lower frequency range)

: VSWA-
signal _bridge sensar power meter
generator TR o
Test Port
RBF input
ESI
1.5 E-2



Performance Test ESI

ar/dB 5

6 3.0
7.4 25
8 2.3
8.5 2.0
10 1.9
12 1.7
14 1.5
16 1.4
18 1.3
20 1.2

Conversion table for determination of the VSWR (s) from the return loss a..

For measurement with network analyzer:

» Connect port 1 of the network analyzer to the corresponding RF
input of the ESI.

Calibration: When using a VSWR bridge:

» Perform the calibration at each test frequency during the
measurements described in sections 'RF Input 'RF INPUT 1°
(without Preselector)' to 'RF Input "RF INPUT 2” (with Preselector)'.

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

» Remove cable from the RF input of the ES| and connect precision
short or open to the cable. Determine the reflected power with the
power meter and store the measured level Lgy as reference.
Repeat this procedure at every test frequency over the whole
frequency range (see table 1-1, item 3 for test frequencies).

When using a network analyzer:

> See the operating manual of the network analyzer for detailed
information on calibration for S{; measurement.

» Perform calibration in the required frequency range (see table 1-1,
item 3 of the performance test repart).

1088.7531.82 1.6 E-2
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ESJ Performance Test

RF Input ‘RF INPUT 1’ (without Preselector)

Signal generator settings: - Level 0 dBm
(when using a VSWR bridge) - Frequency  {fi,)

See table 1-2 (item 3) of the perfarmance test report for values of f;..

Calibration: » When using a VSWR bridge perform the calibration described in
section * Checking the Return Loss at the RF Inputs’ at each test
frequency (see table 1-1, item 3 of the performance test report)
over the whole frequency range.

ESI settings: - [ SYSTEM PRESET |
-[MENU T : ANALYZER ]
- [INPUT : RF ATTEN MANUAL : 10 dB]

Measurement: When using a VSWR bridge:

» Connect RF input 'RF INPUT 1’ of the ESI to the test port of the
VSWR bridge.

» Measure the reflected power L. using the power meter at the
frequencies given in table 1-2 (item 3) of the performance test
report. The return loss a, of the RF input of the ESI can be
calculated as follows:

ar=|—ﬁel_|—1-

See table 1-2 (item 3) of the performance test report for nominal
values.

The VSWR can be calculated as follows:

& 41

10005
T 10995 _q

S

Determination of the VSWR from the return loss a; is also possible
using the above conversion table.

When using a network analyzer:

» Connect the RF input 'RF INPUT 1' of the ESI to port 1 of the
network analyzer.

» Determine Sy, of the ESI at the frequencies given in table 1-2 (item
3) of the performance test report. See operating manual of the
network analyzer for detailed information on Sy measurement.

1088.7531.82 1.7 E-2
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Performance Test

ESI

RF Input 'RF INPUT 17 (with Preselector)

Signal generator settings:
(when using a VSWR bridge)

Calibration:

ESI settings:

Measurement:

1088.7531.82
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- Level 0 dBm
- Frequency {fint

See table 1-2 (item 4) of the performance test report for values of fi,.
» When using a VSWR bridge perform the calibration described in
section ' Checking the Return Loss at the RF Inputs’ at every test

frequency (see table 1-1, item 4 of the performance test report)
over the whole frequency range.

- [ SYSTEM PRESET ]
-[MENU T : ANALYZER ]

» Switch on preselector (ON)
[ SETUP : PRESELECT |

-[FREQUENCY SPAN : 0 Hz |
-[INPUT : RF ATTEN MANUAL : 10 dB |

- [ FREQUENCY CENTER : {fin} ]
See table 1-2 (item 4) of performance test report for values of f,.

When using a VSWR bridge:

» Connect the RF input 'RF INPUT 1’ of the ESI to the test port of the
VSWR bridge.

» Measure the reflected power L, using the power meter at the
frequencies given in table 1-2 (item 4) of the performance test
report. The return loss a, of the RF input of the ESI can be
calculated as follows:

ar = L-Rsf- Lr .

See table 1-2 (item 4) of the performance test report for nominal
values.

The VSWR can be calculated as follows:

_ 1% 44
= Jo0me y -

Determination of the VSWR from the return loss a, is also possible
using the above conversion table.

»
When using a network analyzer:

» Connect the RF input 'RF INPUT 1' of the ESI to port 1 of the
network analyzer.

> Determine Sy; of the ESI at the frequencies See operating manual
of the network analyzer for detailed information about S,
measurement.
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ESI

Performance Test

RF Input ‘RF INPUT 2’ (with Preselector)

Signal generator settings:
(when using a VSWR bridge)

Calibration:

ESI settings:

Measurement:

1088.7531.82
www.valuetronics.com

- Level 0 dBm
- Frequency {fink

See table 1-2 (item 5) of performance test report for values of f;,.
» When using a VSWR bridge perform the calibration described in
section ' Checking the Return Loss at the RF Inputs’ at each test

frequency (see table 1-1, item 5 of performance test report) over
the whole frequency range.

- [ SYSTEM PRESET |
-[MENU T : ANALYZER ]

» Switch to RF input 2
[ INPUT : INPUT SELECT : INPUT 2]

- [ FREQUENCY SPAN : 0 Hz ]
- [INPUT : RF ATTEN MANUAL : 10 dB]

- [ FREQUENCY CENTER : {fin} ]

See table 1-2 (item 5) of the performance test report for the values of
fin.

When using a VSWR bridge:

¥» Connect RF input 'RF INPUT 2' of the ESI to the test port of the
VSWR bridge.

» Measure the reflected power L, using the power meter at the
frequencies given in Table 1-2 (item 5) of the performance test
report. The return loss a, of the RF input of the ESI can be
calculated as follows:

ar=LF|ef_Lr-

See table 1-2 (item 5) of the performance test report for the nominal
values.

The VSWR can be calculated as follows:
_10°%%% 44
i 100.053r =A :

Determination of the VEWR from the return loss a, is also possible
using the above conversion table.

When using a network analyzer:

» Connect RF input 'RF INPUT 2' of the ESI to port 1 of the network
analyzer.

» Determine Sy of the ESI at the frequencies given in Table 1-2
(item 5) of the performance test report. Refer to the operating
manual of the network analyzer for detailed informaticn about Sy,
measurement.
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Performance Test ESI

Checking Immunity to Interference

Test equipment: Signal generator (table 1-1, item 2):

frequency range ESI7: 10 MHz to 7 GHz
ESI26/ESI 40: 10 MHz to 8 GHz

maximum level 2-10 dBm

Test setup: ¥ Connect RF output of the signal generator to RF input 'RF INPUT
1’ of the ESI.

Signal generator settings: Level -10dBm £ 0.5dB

ESI settings: - [ SYSTEM PRESET )

- [ MENU T : ANALYZER |

- [ INPUT : RF ATTEN MANUAL : 0 dB ]

- [ LEVEL REF : REF LEVEL :-30 dBm ]

- [ FREQUENCY SPAN : 100 kHz |

- [ SWEEP COUPLING : RES BW MANUAL : 2 kHz ]

1 IF Image Frequency Rejection

Add_itional signal generator - Frequency fn+2x 1stlIF
settings: ESI 7 f.,+ 15.8828 GHz
ESI 26 / ESI 40 fin + 15.8828 GHz (fi, <7 GHz)

See table 1-2 (item 6) of performance test report for values of fi,.
Additional ESI settings: - [ FREQUENCY CENTER : {fi;} ]

See table 1-2 (item 6) of performance test report for values of f;,

» Set marker to peak of signal
[ MARKER SEARCH : PEAK ]

Evaluation: The image frequency rejection is the difference between the output
level of the signal generator and the level reading of marker 1 (Lgjg):

Image frequency rejection = -10dBm — Lgjg

See table 1-2 (item 6) of performance test report for nominal values.
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ESI

Performance Test

2" IF Image Frequency Rejection

Additional signal generator
settings:

Additional ESI settings:

Evaluation:

1st IF Rejection

Additional signal generator
settings:

Additional ESI settings:

Evaluation:

1088.7531.82

www.valuetronics.com

- Frequency fin+2x2nd IF
fin + 1482.8 MHz
See table 1-2 (item 7) of performance test report for values of fi.

- | FREQUENCY CENTER : {f;;} ]
See table 1-2 (item 7) of performance test report for values of fi,.

» Set marker to peak of signal
[ MARKER SEARCH : PEAK ]

The image frequency rejection is the difference between the output
level of the signal generator and the level reading of marker 1 (Lgs):

Image frequency rejection = —10dBm — Lgie

See table 1-2 (item 7) of performance test report for nominal values.

- Frequency =1stIF
ESI7 7941.4 MHz
ESI 26/ ESI 40 7941.4 MHz (fi, <7 GHz)

741.4 MHz (f,, 27 GHz)

- [ FREQUENCY CENTER : {fi,} ]

See table 1-2 (item 8) performance test report for values of fi,.

» Set marker to peak of signal
[ MARKER SEARCH : PEAK |

The IF rejection is the difference between the output level of the signal
generator and the level of marker 1 (Lgis):

IF rejection = —10 dBm — Lg;s

See table 1-2 (item 8) of performance test report for nominal values.
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Performance Test ESI

Checking Non-linearities
Third-order Intercept - T.O.l.

T.0.l. - without Preselector

Test equipment: - 2 signal generators  (table 1-1, item 2)
frequency range
ESI 7: 10 MHz to 7 GHz
ESI 26: 10 MHz to 26.5 GHz
ESI 40: 10 MHz to 40 GHz
maximum level >0dBm

- 2 attenuators (table 1-1, item 14)
attenuation aarr=10dB
frequency range

ESI7: 10 MHz to 7 GHz
ESI 26: 10 MHz to 26.5 GHz
ESI 40: 10 MHz to 40 GHz

- 3-dB coupler (table 1-1, item 5)
frequency range
ESI7: 10 MHz to 7 GHz
ESI 26: 10 MHz to 26.5 GHz
ESI 40: 10 MHz to 40 GHz
decoupling >12 dB

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

» Connect output of the 3-dB coupler to RF input ‘RF INPUT 1 of the ESI.
Signal generator settings - Frequency: generator 1 fai =T
(both generators): generator 2 fg2 = fin + 100 kHz

See table 1-2 (item 9) of performance test report for values of fi,

- Level: 0dBm
ESI settings: - [ SYSTEM PRESET ]

-[ MENU T : ANALYZER ]

- [INPUT : RF ATTEN MANUAL : 0 dB |

- [ LEVEL REF :-10 dBm ]

- [ FREQUENCY SPAN : 50 kHz ]

- [ SWEEP COUPLING : RES BW MANUAL : 2 kHz |
- [ FREQUENCY CENTER : {fi,} ]

See table 1-2 (item 9) of performance test report for values of fi,
- [ MARKER SEARCH : PEAK ]

» Adjust the output level of signal generator 1 until the level reading of
marker 1 is -10 dBm + 0.1 dB.

1088.7531.82 112 E-2
www.valuetronics.com



ESI

Performance Test

Evaluation:

1088.7531.82

- [ FREQUENCY CENTER : {f;, + 100 kHz} ]
See table 1-2 (item 9) of performance test report for values of fi,
- [ MARKER SEARCH : PEAK |

Adjust the output level of signal generator 2 until the level reading of
marker 1 is -10 dBm + 0.1 dB.

> - Set reference to peak of signal.
[ MARKER DELTA : REFERENCE FIXED ]

> Set center frequency to intermodulation product (2 x ty; - fg2).
[ FREQUENCY CENTER : {f,,- 100 kHz} ]

- [ MARKER SEARCH : PEAK |

The level difference A between generator signal and third order
intermodulation product is displayed by the reading "Delta 1 [T1 FXD]".
The intermodulation ratio a1 can be calculated as follows: ajys--A

> Set center frequency to intermodulation product (2 x fgo - f4).
[ FREQUENCY CENTER : {fi, + 200 kHz} |

- [ MARKER SEARCH : PEAK ]

The level difference A between generator signal and third order
intermodulation preduct is displayed by the reading ‘Delta 1 [T1 FXD]'".
The intermodulation ratio as» can be calculated as follows: amz - A

The third order intercept point (T.0.1) referred to the input signal
can be caculated as

T.O.I.=%{--10dBm ;

where IMR is the lower of IMR; and IMR..
See table 1-2 (item 9) of performance test report for nominal values.
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Performance Test ESI

T.0.l. - with Preselector, without Preamplifier

Test equipment: - 2 signal generators (table 1-1, item 2)
frequency range 10 MHz to 7 GHz
maximum level 20dBm
- 2 attenuators (table 1-1, item 14)
attenuation ayrr=10dB
frequency range upto 7 GHz
- 3-dB coupler (table 1-1, item 5)
frequency range 10 MHz to 7 GHz
decoupling >12dB
Test setup: » Connect RF outputs of signal generators via the 10-dB attenuators to

inputs of 3-dB coupler

» Connect output of 3-dB coupler to RF input "RF INPUT 17 of the ESI.
Signal generator - Frequency: generator 1 fg1 =fin
settings: generator 2 fgo =fin + 100 kHz

See table 1-2 (item 10) of performance test report for values of fi,

- Level: 0 dBm
ESI settings: - [ SYSTEM PRESET |

-[ MENU T : ANALYZER ]

» Switch on preselector (ON)
[ SETUP : PRESELECT ]

- [ INPUT : RF ATTEN MANUAL : 0 dB ]

- [ LEVEL REF : -10 dBm |

- [ FREQUENCY SPAN : 50 kHz |

- [ SWEEP COUPLING : RES BW MANUAL : 2 kHz |
- [ FREQUENCY CENTER : {f}} ]

See table 1-2 (item 10) of performance test report for values of f;,
- [ MARKER SEARCH : PEAK ]

» Adjust the output level of signal generator 1 until the level reading of
marker 1is -10dBm + 0.1 dB.
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ESI Performance Test

- [ FREQUENCY CENTER : {fi, + 100 kHz} ]
See table 1-2 (item 10) of performance test report for values of fi,
- [ MARKER SEARCH : PEAK |

> Adjust output level of signal generator 2 until the level reading of marker 1
is -10 dBm = 0.1 dB.

» Set reference to peak of signal.
[ MARKER DELTA : REFERENCE FIXED |

» Set center frequency to intermodulation product (2 x fgy - fg2).
[ FREQUENCY CENTER : {f,, - 100 kHz} ]

- [ MARKER SEARCH : PEAK |

The level difference A between generator signal and third order
intermodulation product is displayed by the reading "Delta 1 [T1 FXD]".
The intermodulation ratio apgs 1+ can be calculated as follows: gz 1 --A

> Set center frequency to intermodulation praduct (2 x fgo - fg1).
[ FREQUENCY CENTER : {fi, + 200 kHz} ]

- [ MARKER SEARCH : PEAK ]

The level difference A between generator signal and third order
intermodulation product is displayed by the reading "Delta 1 [T1 FXD]'".
The intermodulation ratio ays > can be calculated as follows: auas-. A

Evaluation: The third-order intercept point (T.Q.1.) referred to the input signal can be
calculated as
IP3 = azﬂ - 10 dBm

where aus is the lower of ay;; and a2
See table 1-2 (item 10) of performance test report for nominal values.
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Performance Test ESI

T.0.l. - with Preselector and Preamplifier

Test equipment: - 2 signal generators (table 1-1, item 2)

frequency range 10 MHz to 7 GHz
maximum level 2-20 dBm

- 2 attenuators (table 1-1, item 14)
attenuation axr=10dB
frequency range up to 7 GHz

- 3-dB caupler (table 1-1, item 5)
frequency range 10 MHz to 7 GHz

decoupling >12 dB

Test setup: » Connect RF outputs of signal generators via 10-dB attenuators to inputs of
3-dB coupler.

» Connect output of 3-dB coupler to RF input ‘RF INPUT 17 of the ESI.

Signal generator - Fregquency: generator 1 fg1 =fin

settings: generator 2 fg2 = fin + 100 kHz
See table 1-2 (item 11) of performance test report for values of fj,
- Level: -20 dBm

ESI settings: - [ SYSTEM PRESET ]

-[ MENU T : ANALYZER ]

> Switch on preselector (ON)
[ SETUP : PRESELECT |

» Switch on preamplifier (ON)
[ SETUP : PREAMP |

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

- [ FREQUENCY SPAN : 50 kHz ]

- [ SWEEP COUPLING : RES BW MANUAL : 2 kHz |
- [ FREQUENCY CENTER : {f.} ]

See table 1-2 (item 11) of performance test report for values of fi,

-[ MARKER SEARCH : PEAK |

> Adjust output level of signal generator 1 until the level reading of marker 1
is -30 dBm £ 0.1 dB.

-[ FREQUENCY CENTER : {f;, + 100 kHz} ]

See table 1-2 (item 11) of performance test report for values of fi,

-[ MARKER SEARCH : PEAK ]

> Adjust output level of signal generatar 2 until the level reading of marker 1
is -30 dBm £ 0.1 dB.

» Set reference to peak of signal.
[ MARKER DELTA : REFERENCE FIXED ]
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ESI Performance Test

» Set center frequency to intermodulation product (2 x fy; - fg).
[ FREQUENCY CENTER : {f;,- 100 kHz} ]

- [ MARKER SEARCH : PEAK]

The level difference A between generator signal and third order
intermodulation product is displayed by the reading "Delta 1 [T1 FXD]".
The intermodulation ratio aws, can be calculated as follows: apa 1. A

» Set center frequency to intermodulation product (2 x fg2 = fg1).
[ FREQUENCY CENTER : {f;, + 200 kHz} ]

- [ MARKER SEARCH : PEAK |

The level difference A between generator signal and third order
intermodulation product is displayed by the reading "Delta 1 [T1 FXD]".
The intermodulation ratio a2 can be calculated as follows: ayzz-. A

Evaluation: The third-order intercept (T.O.l.) referred to the input signal can be calculated
as

1P3=i'él'3- - 30dBm

where ay3 is the lower of aim3, 1 and dinaz,2-

See table 1-2 (item 11) of performance test report for nominal values.

Second-Order Harmonic Distortion

Test equipment: - Signal generator (table 1-1, item 3)
frequency range 9kHzto 1.7 GHz

To improve the harmonic suppression of the generator it is
recommended to insert a lowpass filter with a suitable cut-off frequency
after the signal generator (table 1-1, item 15).

The required suppression of the second harmonics is listed in the table
at the end of this section. As a result, the error for the entire frequency
range is < 1dB.

Test setup » Connect RF output of signal generator to input of the lowpass.

> Connect the output of the lowpass to the RF input "RF INPUT 1° of
the ESI.

Note: If the harmonic suppression of the signal generator is
sufficient, the lowpass can be left out.
The RF output of the generator can be connected directly to
the RF input "RF INPUT 1° of the ES/ in this case.

1088.7531.82 1.17 E-2
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Performance Test ESI

Signal generator settings: - Frequency:  fi,
See table 1-2 (item 12) of perfarmance test report for values of fi,
- Level: -10 dBm
ESI settings: - [ SYSTEM PRESET ]
-[MENU T : ANALYZER ]
-[INPUT : RF ATTEN MANUAL : 0 dB |
- [ LEVEL REF : -10dBm |
- FREQUENCY SPAN : 3 kHz ]

- [ SWEEP COUPLING : RES BW MANUAL : 1 kHz ]
- [ FREQUENCY CENTER : {f,} ]

See table 1-2 (item 12) of performance test report for values of fi,
» Set marker to peak of signal

[ MARKER SEARCH : PEAK ]
» Set reference to peak of signal

[ MARKER DELTA : REFERENCE FIXED ]
» Set center frequency of ESI to the frequency of the 2nd harmonic.

[ FREQUENCY CENTER : {2 x fi5} ]
See table 1-2 (item 12) of performance test report for values of fiy.
» Set marker to peak of 2nd harmonic

[ MARKER SEARCH : PEAK |

Evaluation The reading "Delta 1 [T1 FXD]" displays the level difference A between
the generator signal and the second harmonic. The second harmonic
suppression (ax) can be calculated as follows: ae=-A
The exact input level L, is displayed by the reading "FXD {level} dBm’.
The second-order distortion factor can be calculated as follows:
1P/ dBmM = a0 + Lin

See table 1-2 (item 12) of performance test report for nominal values.

Frequency range P2 Required suppression of
the second harmonics

f< 150 MHz > 25 dBm 45 dBe

f> 150 MHz > 40 dBm 60 dBc
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ESI Performance Test

Checking IF Filters

Test equipment: Signal generator (table 1-1, item 3):
frequency 120 MHz
level >-10 dBm

Test setup: » Connect RF output of signal generator to RF input "RF INPUT 1 of
the ESI.

Checking the Level Error
Note: If option FSE-B22 is installed see chapter ' Checking the IF Filters * for test instructions.

Reference measurement (RBW 5 kHz)

Signal generator settings: - Frequency: 120 MHz
- Level: —20 dBm
ESI settings: -[ SYSTEM PRESET ]

-[MENU 1 : ANALYZER ]

-[INPUT : RF ATTEN MANUAL : 10 dB |

-[ LEVEL REF : 0 dBm |

- [ FREQUENCY CENTER : 120 MHz |

- [ SWEEP COUPLING : COUPLING RATIO : RBW/VBW SINE [1] ]

- [ SWEEP COUPLING : COUPLING RATIO : SPAN/RBW MANUAL :
5:ENTER]

- Resolution bandwidth 5 kHz
[ FREQUENCY SPAN : 25 kHz |

» Set marker to peak of signal
[ MARKER SEARCH : PEAK ]

» Set reference to peak of signal
[ MARKER DELTA : REFERENCE FIXED ]

Checking the level error of the 3-dB bandwidths

ESI settings - [ FREQUENCY SPAN : {5 x RBW} ]
See table 1-2 (item 13) of performance test report for values of RBW,
- [ SWEEP COUPLING : RES BW MANUAL : {RBW} ]'

' Note: To check the level error of the 5-MHz and the 10-MHz
filter, the resolution bandwidth has to be set manually to
5MHz or 10 MHz. All other bandwidths will be set
automatically by changing the frequency span.

» Set marker to peak of signal
[ MARKER SEARCH : PEAK ]

The level error is displayed by the reading "Delta 1 [T1 FXD] {level error}
dB’,

Evaluation: See table 1-2 (item 13) of performance test report for upper and lower
limits of level error.
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Checking the level error of the 6-dB bandwidths

ESI settings: » Switch to 6-dB bandwidths (6dB)
[ SWEEP COUPLING : MENU = : BANDWIDTH ]

- [ FREQUENCY SPAN : {5 x RBW} ]
See table 1-2 (item 14) of performance test report for values of REW
- [ SWEEP COUPLING : RES BW MANUAL : {RBW} |'

" Note: To check the level error of the 10-MHz filter, the resolution
bandwidth has to be set manually to 10 MHz. All other
bandwidths will be set automatically by changing the
frequency span.

» Set marker to peak of signal
[ MARKER SEARCH : PEAK |

The level error is displayed by the reading ‘Delta 1 [T1 FXD] {level error}
dB’.

Evaluation: See table 1-2 (item 14) of performance test report for upper and lower
limits of level error.
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Measurement of Bandwidths

Measurement of bandwidths (3-dB bandwidths)

» Determine 3-dB bandwidth
[ MARKER SEARCH : MENU = : N DB DOWN : 3dB |

- [ FREQUENCY SPAN : {5 x RBW} |
See table 1-2 (item 15) of performance test report for values of RBW.
- [ SWEEP COUPLING : RES BW MANUAL : {RBW} |’

' Note: To check the bandwidth of the 5-MHz and the 10-MHz filter,
the resolution bandwidth has to be set manually to 5 MHz or
10 MHz. All other bandwidths will be set automatically by
changing the frequency span.

- [ MARKER SEARCH : PEAK ]
The 3-dB bandwidth is displayed by the reading ‘BW {bandwidth} ".

Evaluation: See table 1-2 (item 15) of performance test report for upper and lower
limits of 3-dB bandwidths.

Measurement of bandwidths (6-dB bandwidihs)

> Switch to 6-dB bandwidths (6dB)
[ SWEEP COUPLING : MENU = : BANDWIDTH |

» Determine 6-dB bandwidth
[ MARKER SEARCH : MENU = : N DB DOWN : 6 dB ]

- [ FREQUENCY SPAN : {5 x RBW} ]
See table 1-2 (item 16) of performance test report for values of RBW.
- [ SWEEP COUPLING : RES BW MANUAL : {RBW} |’

"Note: To check the bandwidth of the 10-MHz filter, the resclution
bandwidith has to be set manually to 10 MHz. All other
bandwidiths will be set automatically by changing the
frequency span.

- [ MARKER SEARCH : PEAK ]
The 6-dB bandwidth is displayed by the reading ‘BW {bandwidth} ".

Evaluation: See table 1-2 (item 186) of performance test report for upper and lower
limits of 6-dB bandwidths.
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Checking the Shape Factor

Signal generator settings: - Frequency: 120 MHz
- Level: —-10dBm
ESI settings -[ SYSTEM PRESET |

-[MENU 1 : ANALYZER |

-[INPUT : RF ATTEN MANUAL : 10 dB |

-[ LEVEL REF : 0 dBm |

- [ FREQUENCY CENTER : 120 MHz ]

- [ SWEEP COUPLING : VIDEO BW MANUAL : 100 Hz |

-[ SWEEP COUPLING : COUPLING RATIO : SPAN/RBW MANUAL :

30 : ENTER |

Determination of shape factor (3-dB bandwidths)
¥ Determine shape factor
[ MARKER SEARCH : MENU = : SHAPE FACT 60/3 DB |
- FREQUENCY SPAN : {30 x RBW} |
See table 1-2 (item 17) of performance test report for values of RBW.
-[ SWEEP COUPLING : RES BW MANUAL : {RBW} '

' Note: To check the shape factor of the 5-MHz and the 10-MHz
filter the resolution bandwidth has to be set manually to
5 MHz or 10 MHz. All other bandwidths will be set
automatically by changing the frequency span.

- [ MARKER SEARCH : PEAK |

The shape factor is displayed by the reading "SH3 {shape factor}".

Evaluation: See table 1-2 (item 17) of performance test report for upper and
lower limits of shape factor.

Determination of shape factor (6-dB bandwidths)
» Determine shape factor
[ MARKER SEARCH : MENU = : SHAPE FACT 60/6 DB ]

- [ FREQUENCY SPAN : {30 x RBW} ]

See table 1-2 (tem 18) of performance test report for values of
resolution bandwidth.

- [ SWEEP COUPLING : RES BW MANUAL : {RBW} ]

"Note:  To check the shape factor of the 10-MHz filter, the
resolution bandwidth has to be set manually to 10 MHz.
All other bandwidihs will be set
automatically by changing the frequency span.

- [ MARKER SEARCH : PEAK ]

The shape factor is displayed by the reading "SH8 {shape factor}

o

Evaluation: See table 1-2 (item 18) of performance test report for upper and lower
limits of shape factor.
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ESI Performance Test

Checking LO Feedthrough and Noise Display

Test equipment: 50-Q termination (table 1-1, item 7)
frequency range ESI7 up to 7 GHz
ESI 26 up to 26.5 GHz
ESI 40 up to 40 GHz
return loss >20 dB
Test setup: » Terminate the RF input "RF INPUT 1° of the ESI with 50 Q.

LO Feedthrough

Additional ESI settings: -[ SYSTEM PRESET |
-[MENU T : ANALYZER ]
-[INPUT : RF ATTEN MANUAL : 0dB |
-[ FREQUENCY SPAN : 0 Hz |
- [ LEVEL REF : -10 dBm ]
- FREQUENCY CENTER : 0 Hz |

» Start calibration of LO compensation
[ SYSTEM CAL : CAL LO SUP ]

» Set marker to peak
[ MARKER SEARCH : PEAK ]

Evaluation: The LO feedthrough is displayed by the level reading of marker 1.
See table 1-2 (item 19) of performance test report for nominal values.

Noise Display in Analyzer Mode

ESI settings: -[ SYSTEM PRESET |
-[MENU T : ANALYZER |
- [INPUT : RF ATTEN MANUAL : 0 dB |
- [ FREQUENCY SPAN : 0 Hz ]
- [SWEEP COUPLING : RES BW MANUAL : 10 Hz ]
- [ SWEEP COUPLING : VIDEO BW MANUAL : 1 Hz |
- [ SWEEP COUPLING : SWEEP TIME MANUAL : 0.1 s |
-[ TRACE 1 : AVERAGE ]
-[ TRACE 1: SWEEP COUNT : 30 ENTER ]
- [ LEVEL REF : -60 dBm ]

Measurement: - [FREQUENCY CENTER : {f.} ]
See table 1-2 (item 20) of performance test report for values of f,.

» Set marker to peak
[ MARKER SEARCH : PEAK ]

Evaluation: The noise level is displayed by the level reading of marker 1.
See table 1-2 (item 20) of performance test repart tor nominal values.
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Noise Display in Receiver Mode

ESI settings: -[ SYSTEM PRESET |

» Enable attenuator setting '0dB’ (ON)

[ MODE : ATTEN : 0 DB MIN |
- [ MODE : ATTEN : RF ATTEN MANUAL : 0 dB ]
-[ MENU T : MEAS TIME : 100 ms ]

> Activate all detectors (the respective softkeys must be displayed on
green background)
[ MODE : DETECTOR : PEAK |
[ MODE : DETECTOR : QUASIPEAK ]
[ MODE : DETECTOR : RMS ]

Note: The average detector is automatically activated after
Preset.
Measurement of noise display (AV detector) with preselector, without preamplifier

Measurement: - [ MODE : RECEIVER FREQUENCY : {f.} ]

See table 1-2 (item 21) of performance test report for values of f;,.

Evaluation: The noise level is displayed by the reading ‘LEVEL AV’. See table 1-2
(item 21) of performance test report for nominal values.

Measurement of noise display (AV detector) with preselector, with preamplifier

Additional ESI settings: » Switch on preamplifier (ON)
[ MODE : PREAMP ]

Measurement: - [ MODE : RECEIVER FREQUENCY : {i;} ]

See table 1-2 (item 22) of performance test report for values of f,.

Evaluation: The noise level is displayed by the reading ‘LEVEL AV'. See table 1-2
(item 22) of performance test report for nominal values.

1088.7531.82 1.24 E-2
www.valuetronics.com |



ESI Performance Test

Measurement of noise display (RMS, peak detector) with preselector, without preamplifier

Additional ESI settings: > Switch off preamplifier (OFF)
[ MODE : PREAMP |

- [ MODE : RECEIVER FREQUENCY : 101 MHz ]

Evaluation: The noise level with the respective detector is displayed by the reading
‘LEVEL RMS’ or ‘LEVEL PK'. See table 1-2 (item 23) of performance
test report for nominal values.

Measurement of noise display (RMS, peak detector) with preselector, with preamplifier

Additional ESI settings: » Switch on preamplifier (ON)
[ MODE : PREAMP |

Evaluation: The noise level with the respective detector is displayed by the reading
‘LEVEL RMS' or ‘LEVEL PK'. See table 1-2 (item 24) of performance
test report for nominal values.

Measurement of noise display (quasi-peak detector) with preselector, without preamplifier

Additional ESI settings: » Switch off preamplifier (OFF)
[ MODE : PREAMP ]

- [ MODE : RECEIVER FREQUENCY : {f.} ]
See table 1-2 (item 25) of performance test report for values of f,.

Evaluation: The noise level is displayed by the reading LEVEL QP'. See table 1-2
(item 25) of performance test report for nominal values.
Measurement of noise display (quasi-peak detector) with preselector, with preamplifier

Additional ESI settings: » Switch on preamplifier (ON)
[ MODE : PREAMP ]

- [ MODE : RECEIVER FREQUENCY : {f.} ]
See table 1-2 (item 26) of performance test report for values of f;,.

Evaluation: The noise level is displayed by the reading '‘LEVEL QP'. See table 1-2
(item 26) of performance test report for nominal values.
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Checking the Frequency Response

Test equipment: - Signal generator (table 1-1, items 2 and 3)
frequency range ESI7: 100 kHzto 7 GHz
ESI26: 100 kHz to 26.5 GHz
ESI40: 100 kHz to 40 GHz
maximum level  =-10 dBm

- Power meter (table 1-1, item 8)
- Power sensor (table 1-1, items 9 and 10)
frequency range ESI7: 100 kHz to 7 GHz
ESI 26: 100 kHz to 26.5 GHz
ESI 40: 100 kHz to 40 GHz

MERIMUM POWET st sin i Prax 2100 pW
RSS referred to indicated power
FMHEZI TEHE i sy £1.5%
1 BHZHG 7 GHZ i iumimmmsinse <2 %
7 BHZ10:286.5 BHZ v psissessimiiimsisd <3.5%
26.5 GHz 1o 40 GHZ .o i <4 %
Impedance Z=50Q

- -dB divider (table 1-1, item 6)
frequency range ESI7: 1MHzte7 GHz
ESI26: 1MHzto 26.5 GHz
ESI 40: 1 MHzto 40 GHz

level imbalance' 1 MHz to 1 GHz <0.15dB
1 GHzto 7 GHz <0.2dB
7 GHz to 18 GHz <0.3dB
18 GHz to 26.5 GHz <0.4dB
26.5GHz1t0 40 GHz <0.4dB

'If a power splitter with higher level imbalance is used correction of the
measured frequency response is recommended.
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Frequency Response of RF Input ‘RF INPUT 1’

Determining the absolute error at 120 MHz

Test setup: » Connect power sensor (table 1-1, item 9) to the power meter and
carry out function "ZERO” when no signal is applied to the power
sensor.

» Connect power sensor to RF output of signal generator.

Signal generator settings: - Frequency 120 MHz
- Level -10 dBm

» Determine output power of signal generator with the power meter.
» Connect RF output of signal generator to RF input "‘RF INPUT 17 of
the ESI.

ESI settings: - [ SYSTEM PRESET ]
-[ MENU T : ANALYZER ]
-[INPUT : RF ATTEN MANUAL : 10dB ]
- [ LEVEL REF : -7 dBm ]
- [ FREQUENCY SPAN : 15 kHz ]
- [ SWEEP COUPLING : RES BW MANUAL : 5 kHz |
- [ FREQUENCY CENTER : 120 MHz |

- Set marker to peak of signal
[ MARKER SEARCH : PEAK ]

Absolute level error without preselector

Note: If the option FSE-B22 is installed see also section ' Checking the Frequency Responise ’for
additional test instructions.

Evaluation: The deviation between the signal levels measured using the power
meter and the ESI (level value of marker 1) reflecis the absolute level
error of the ESI. It can be calculated as follows:

Absolute errorizoms: = Lesi- Lpower meter
See table 1-2 (item 27) of performance test report for nominal value.
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Absolute level error with preselector without preamplifier

Adewicnsl ESLsstinge: » Switch on preselector (ON)
[ SETUP : PRESELECT ]

- Set marker to peak of signal
[ MARKER SEARCH : PEAK ]

Evaluation: The deviation between the signal levels measured using the power
meter and the ESI (level value of marker 1) reflects the absolute level
error of the ESL. It can be calculated as follows:

Absolute errorizomsz = Lesi= Loower meter
See table 1-2 (item 28) of performance test report for nominal values.

Absolute level error with preselector with preamplifier
Additional ESI settings » Switch on preamplifier (ON)
[ SETUP : PREAMP ]
- [ INPUT : RF ATTEN MANUAL : 30 dB ]
- Set marker to peak of signal
[ MARKER SEARCH : PEAK ]

Evaluation: The deviation between the signal levels measured using the power
meter and the ESI (level value of marker 1) reflects the absclute level
error of the ESL. It can be calculated as follows:

Absolute error jsomn: = LESI' Lmr meter

See table 1-2 (item 29) of performance test report for nominal values.

Checking the frequency response without preselector

Note: If the option FSE-B22 is installed, see also section ' Checking the Frequency Response’ for
additional test instructions.

Test setup: » Connect RF output of signal generator to input of divider

» Connect output 1 of the divider to the power sensor (table 1-1,
items 9 or 10, depending on the test frequency) of the power meter

» Connect output 2 of the divider to the RF input "RF INPUT 1" of the

ESI
Signal generator settings: - Level -10 dBm
- Frequency firesp

See table 1-2 (item 27) of performance test report for values of fiegp.

1088.7531.82 1.28 E-2
www.valuetronics.com



ESI

Performance Test

ESI settings:

Power meter settings:

Evaluation:

-[ SYSTEM PRESET ]
-[MENU 1 : ANALYZER ]

-[INPUT : RF ATTEN MANUAL : 10 dB ]

-[LEVEL REF : -7 dBm |

- [ FREQUENCY SPAN : 30 kHz ]

- [ SWEEP COUPLING : RES BW MANUAL : 5 kHz |
- FREQUENCY CENTER : {frresp} |

See table 1-2 (item 27) of performance test report for values of fyegp,

» Activate ‘preselector peak’, if center frequency is higher than 7
GHz (only available for ESI 26 and ESI 40)
[ SYSTEM CAL : PRESEL PEAK ]

» Set marker to peak of signal
[ MARKER SEARCH : PEAK ]

The signal level Lgg, is displayed by the level reading of marker 1.
Determine signal level Loower meter - TO achieve higher accuracy it is
recommended to compensate the frequency response cf the power
sensor.
The frequency response can be calculated as

frequency response = Legi- Lyower meter - 2DS0IUtE €ITOT 129 Mu2
See table 1-2 (item 27) of performance test report for nominal values.

Checking the frequency response with preselector without preampilifier

Signal generator settings:

Additional ESI settings

Power meter settings:

Evaluation:

1088.7531.82
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- Level -10 dBm
- Frequency firesp

See table 1-2 (item 28) of performance test report for values of fyrggp,

» Switch on preselector (ON)
[ SETUP : PRESELECT ]

-[ FREQUENCY CENTER : {fyesp} |
See table 1-2 (item 28) of performance test report for values of fyegp.
The signal level L, is displayed by the level reading of marker 1.
Determine signal level Lyower meter - 10 achieve higher accuracy it is
recommended to compensate the frequency response of the power
sensor.
The frequency respense can be calculated as

frequency response = Les - Lyower meter - @DSOIUtE €ITON 150 iz
See table 1-2 (item 28) of performance test report for nominal values.
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Checking the frequency response with preselector with preamplifier
Signal generator settings: - Level -10dBm
- Frequency firesp
See table 1-2 (item 29) of performance test report for values of firegp,
foiiong ES] satings: > Switch on preamplifier (ON)
[ SETUP : PREAMP ]
- [INPUT : RF ATTEN MANUAL :30 dB ]
-[ FREQUENCY CENTER : {ffre5p} |
See table 1-2 (item 29) of performance test report for values of fyegp.
The signal level Leg, is displayed by the level reading of marker 1.

Power meter settings: Determine signal level Lygwer meter - TO achieve higher accuracy it is
recommended to compensate the frequency response of the power
sensor.

Evaluation: The frequency response can be calculated as

frequency response = Lesi - Lyower meter - @DS0OIUtE €110 50 pz
See table 1-2 (item 29) of performance test report for nominal values.

Frequency Response of RF Input ‘RF INPUT 2°

Determining the absolute error at 120 MHz

Test setup: » Connect power sensor (table 1-1, item 9) to the power meter and
carry out function "ZERO” when no signal is applied to the power
sensor.

» Connect power sensor to RF output of signal generator.

Signal generator settings: - Frequency 120 MHz
- Level -10 dBm

» Determine output power of signal generator with power meter.

» Connect RF output of signal generator to RF input "RF INPUT 2~ of
the ESI.

1088.7531.82 1.30 E-2
www.valuetronics.com



ESI Performance Test

ESI settings: - [ SYSTEM PRESET |
-[ MENU T : ANALYZER ]

» Switch to RF input 2
- [ INPUT : INPUT SELECT : INPUT 2]
- [ FREQUENCY SPAN : 15 kHz |

» Switch on preselector (ON)
[ SETUP : PRESELECT ]

-[INPUT : RF ATTEN MANUAL : 10dB |

- [ LEVEL REF : -7 dBm ]

- [ SWEEP COUPLING : RES BW MANUAL : 5 kHz |
- [ FREQUENCY CENTER : 120 MHz |

- Set marker to peak of signal
[ MARKER SEARCH : PEAK |

Absolute level error with preselector, without preamplifier

Evaluation: The deviation between the signal levels measured using the power
meter and the ESI (level value of marker 1) reflects the absolute level
error of the ESI. It can be calculated as follows:

Absolute error 1somz = Lesgi- Lpower meter

See table 1-2 (item 30) of performance test report for nominal values.

Absolute level error with preselector, with preamplifier
Additional ESI settings: ¥ Switch on preamplifier (ON)
[ SETUP : PREAMP ]
- [INPUT : BF ATTEN MANUAL : 30dB |
- [ LEVEL REF: -7 dBm
- Set marker to peak of signal
[ MARKER SEARCH : PEAK ]

Evaluation: The deviation between the signal levels measured using the power
meter and the ESI (level value of marker 1) reflects the absolute level
error of the ESI. It can be calculated as follows:

Absolute error yzomm; = Lesi~ Loower meter

See table 1-2 (item 31) of performance test report for nominal values.
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Checking the frequency response with preselector, without preamplifier

Test setup: » Connect RF output of signal generator to the input of the divider

» Connect output 1 of the divider to the power sensor (table 1-1, item
9) of the power meter

» Connect output 2 of the divider to the RF input "RF INPUT 2° of the

ESI
Signal generator settings - Level -10 dBm
- Frequency fresp

See table 1-2 (item 30) of performance test report for values of fiegp,

ESI settings: - [ SYSTEM PRESET ]
-[MENU T : ANALYZER ]

» Switch to RF input 2
[ INPUT : INPUT SELECT : INPUT 2]
- [ FREQUENCY SPAN : 30 kHz |

» Switch on preselector
[ SETUP : PRESELECT ]

_[INPUT : RF ATTEN MANUAL : 10 dB ]

_[LEVEL REF : -7 dBm |

_[ SWEEP COUPLING : RES BW MANUAL : 5 kHz ]
- [ FREQUENCY CENTER : {frosp} ]

See table 1-2 (item 30) of performance test report for values of fregp.

» Set marker to peak of signal
[ MARKER SEARCH : PEAK ]

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

Power meter settings: Determine signal level Loower meter - 10 @chieve higher accuracy it is
recommended to compensate the frequency response of the power
sensor.

Evaluation: The frequency response can be calculated as

frequency response = Leg - Lpower meter - @DS0IULE €ITOT 20 MHz
See table 1-2 (item 30) of performance test report for nominal values.
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Checking the frequency response with preselector, with preamplifier

Signal generator settings:

Additional ESI settings:

Power meter settings:

Evaluation:

- Level -10 dBm
- Frequency firesp
See table 1-2 (item 31) of performance test report for values of fregp,

-[INPUT : RF ATTEN MANUAL : 30 dB ]

» Switch on preamplifier (ON)
[ SETUP : PREAMP |

- [LEVEL REF: -7 dBm]

- [ FREQUENCY CENTER : {ffresp} ]

See table 1-2 (item 31) of performance test report for values of firggp,
The signal level Leg, is displayed by the level reading of marker 1.
Determine signal level Loowermeter - TO achieve higher accuracy it is

recommended to compensate the frequency response of the power
sensor.

The frequency response can be calculated as
frequency response = Lesi- Lyower meter - 8DSOIUtE €1TOM 120 Mz
See table 1-2 (item 31) of performance test report for nominal values.

Checking the Display Linearity

Note: If the option FSE-B22 is installed see chapter 'Checking the Display Linearity’ for test

instructions.

Test equipment:

Test setup:

Signal generator settings:

Step attenuator settings:

1088.7531.82
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- Signal generator (table 1-1, item 3)

frequency 5 MHz
maximum level 26 dBm

- Step attenuator (table 1-1, item 13)
frequency 5 MHz
attenuation Oto95dB
steps 1dB

maximum attenuation error  <0.05 dB

» Connect RF output of the signal generator to RF input of the step
attenuator

» Connect RF output of the step attenuator to RF input ‘RF INPUT 17
of the ESI

- Frequency 5 MHz

- Level +6 dBm
Attenuation 16 dB
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ESI

ESI settings:

Measurement
Step attenuator settings:

Evaluation:

- [ SYSTEM PRESET |
-[MENU 1 : ANALYZER |

~[INPUT : RF ATTEN MANUAL : 10 dB ]

-[LEVEL REF : 0 dBm |

- [ FREQUENCY CENTER : 5 MHz ]

- [ FREQUENCY SPAN : 500 Hz |

- [ SWEEP COUPLING : RES BW MANUAL : 3 kHz |

- [ SWEEP COUPLING : VIDEO BW MANUAL : 100 Hz ]
-[ LEVEL RANGE : LOG 100 dB ]

» Set marker to peak of signal
[ MARKER SEARCH : PEAK ]

» Set reference to peak of signal
[ MARKER DELTA : REFERENCE FIXED ]

Attenuation {aarT}
See table 1-2 (item 32) of performance test report for values of aaTT.

The difference between the level of the input signal of the ESI and the
reference (about 10 dB below the reference level) is displayed by the
reading ‘Delta 1 [T1 FXD]". Compare the measured values with the
limits given in table 1-2 (item 32) of the performance test report.

Checking the Display Error of the Detectors

Test equipment:

Test setup:

Step attenuator settings:

1088.7531.82
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- Step attenuation (table 1-1,item 13)

frequency 120 MHz
attenuation 10dB
pulse loading capacity > 200 W /10 ps, max. 150 V
- CISPR pulse generator (table 1-1, item 4)
CISPR bands A B,C/D
level at frequency f
101 kHz > 114.6 dBuV / MHz
1.1 MHz > 80 dBuV / MHz
101 MHz > 80 dBpV / MHz

» Connect RF output of pulse generator to RF input of step
attenuator

Caution:  Switch on pulse generator only after seiting the step
attenuator!

» Connect RF output of step attenuator to RF input "RF INPUT 1 of
the ESI

Attenuation 10 dB
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Performance Test

Peak Detector (Errors with Pulses)

Pulse generator settings:

ESI settings:

Evaluation:

- Select CISPR band C/D
- Level 60 dBuV/MHz or 30 dBuV[CISPR 16 C/D]

-[ SYSTEM PRESET |
- [ MODE : RECEIVER FREQUENCY : 120 MHz |
-[INPUT : RF ATTEN MANUAL : 10 dB ]

» Select peak detector (softkey displayed on green background)
[ MODE : DETECTOR : PEAK ]

- [ MODE : MEAS TIME : 100 ms ]
-[MODE : RES BW : {Bi} ]
See table 1-2 (item 33) of performance test report for values of Be

The measured level is indicated with the reading ‘LEVEL PK'. See
table 1-2 (item 33) of performance test report for nominal values.

Quasi-peak Detector (Errors with Pulses)

ESI settings:

CISPR band A

Additional ESI settings:

Absolute error:

Pulse generator settings:

Evaluation:

Reference measurement:
Pulse generator settings:

Evaluation:

1088.7531.82
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- [SYSTEM PRESET |

» Select quasi-peak detector (softkey displayed on green
background)
[ MODE : DETECTOR : QUASIPEAK ]

-[ MODE : RECEIVER FREQUENCY : 101 kHz ]
- [ INPUT : RF ATTEN MANUAL : 10 dB ]
-[ MODE : MEASTIME : 2 s ]

- Select CISPR band A
- Level: 114.6 dBuV/MHz or 35 dBuV[CISPR 16 A]
- Pulse frequency: 25 Hz

The measured level is indicated with the reading ‘LEVEL QP’. See
table 1-2 (item 34) of performance test report for nominal values.

Increase level in 1-dB steps until the message "OVL" is indicated

The measured level Lpg is indicated with the reading ‘LEVEL QP’. See
table 1-2 (item 34) of performance test report for nominal values.
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Measurement of weighting curve:

Pulse generator settings: - Pulse frequency:See table 1-2 (item 34) of performance
test report for the pulse frequency to be set

Evaluation: The level L.s measured at the respective pulse frequency is displayed
with the reading ‘LEVEL QP'. The difference between this level and
the value recorded in the reference measurement is to be determined

as follows:
AL = Lmes - Lot
See table 1-2 (item 34) of performance test report for nominal values
of AL.
CISPR band B:
Additional ESI settings: - [ MODE : RECEIVER FREQUENCY : 1.1 MHz ]

» Enable attenuator setting ‘0dB’
[INPUT : 0 DB MIN]

- [INPUT : RF ATTEN MANUAL : 0 dB ]
-[ MODE : MEAS TIME : 2 8|

Absolute error

Pulse generator setting: - Select CISPR band B
- Level: 80 dBpV/MHz or 32,5 dBpVI[CISPR 16 B]
- Pulse frequency: 100 Hz

Evaluation: The measured level is displayed with the reading ‘LEVEL QF’. See
table 1-2 (item 35) of performance test report for nominal values.

Reference measurement:
Pulse generator settings: Increase level in 1-dB steps until the message "OVL" is indicated

Evaluation: The measured level L is indicated with the reading ‘LEVEL QP'. See
table 1-2 (item 34) of performance test report for nominal values.

Measurement of weighting curve:

Pulse generator settings: - Pulse frequency:See table 1-2 (item 35) of performance test report
for the pulse frequency to be set
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Evaluation:

CISPR band C/D:

Additional ESI settings:

Absolute error:

Pulse generator settings:

Evaluation:

Reference measurement:
Pulse generator settings:

Evaluation:

The level L,es measured at the respective pulse frequency is indicated
with the reading ‘LEVEL QP’. The difference between this value and
the value recorded in the reference measurement is to be determined
as follows:

AL = I—mes - LF!af

See table 1-2 (item 35) of performance test report for nominal values
of AL.

- [ MODE : RECEIVER FREQUENCY : 101 MHz ]

»> Enable attenuator setting ‘0dB’
-[INPUT : 0 DB MIN ]

-[INPUT : RF ATTEN MANUAL : 0 dB |
-[MODE : MEAS TIME : 28]

- Select CISPR band C/D
- level: 80 dBuV/MHz or 50 dBpV[CISPR 16 C/D]
- Pulse frequency.: 100 Hz

The measured level is displayed with the reading ‘LEVEL QP’. See
table 1-2 (item 36) of performance test report for nominal values.

Increase level in 1-dB steps until the message "OVL" is indicated

The measured level Lpy is indicated with the reading ‘LEVEL QP’. See
table 1-2 (item 34) of performance test report for nominal values.

Measurement of weighting curve:

Pulse generator settings:

Evaluation:
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- Pulse frequency:See table 1-2 (item 36) of performance test
report for the pulse frequency to be set

The level L. measured at the respective pulse frequency is displayed
with the reading ‘LEVEL QP’. The difference between this level and
the value recorded in the reference measurement is to be determined
as follows:

AL = Lmes = I—Rei

See table 1-2 (item 36) of performance test report for nominal values
of AL.
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Quasi-peak Detector (Error with Sinusoidal Signals)

Test equipment: - Signal generator (table 1-1, item 3)
Frequency 100 MHz
Maximum level =80 dBpV

- Power meter (table 1-1, item 8)
- Power sensor (table 1-1, item 9)

frequency 100 MHz
maximum power  Ppra, 23 pW
noise display <20 pW

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

Test setup: » Connect power sensor (table 1-1, item 9) to the power meter and
carry out function "ZERO" when no signal is applied to the power
Sensor.

» Connect power sensor to the RF output of the signal generator.

Signal generator settings: - Level 80 dBpV
- Frequency {f} MHz
See table 1-2 (item 37) of performance test report for values of f,

» Determine output power of signal generator using power meter.
» Connect RF output of signal generator to RF input ‘RF INPUT 17 of
the ESLI.
ESI settings: - [ SYSTEM PRESET ]
- [INPUT : RF ATTEN MANUAL : 10dB ]

> Select peak detector (softkey displayed on green background)
[ MODE : DETECTOR : QUASIPEAK |

- [ MODE : MEAS TIME : 100 ms |

- [ MODE : RECEIVER FREQUENCY : {f.} ]

See table 1-2 (item 37) of performance test report for values of f,
Evaluation: The deviation between the signal levels measured using the power

meter and the ESI (reading ‘LEVEL QP’) reflects the display error of

the quasi-peak detector for sinusoidal signals. It can be calculated as
follows:

Error with sinusoidal signals = Lesap - Lpower meter
See table 1-2 (item 37) of performance test report for nominal values.
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Checking the Attenuator of the ESI

Test equipment: - Signal generator (table 1-1, item 3)
frequency 5MHz
maximum level 26 dBm

- Step attenuator (table 1-1, item 13)
frequency 5 MHz
attenuation Otoc 70dB
steps 5dB
maximum attenuation error < 0.05 dB

Signal generator settings: - Frequency 5 MHz

- Level 0dBm

ESI settings: -[ SYSTEM PRESET |

-[MENU T : ANALYZER ]

-[ FREQUENCY CENTER : 5 MHz |

- [ FREQUENCY SPAN : 500 Hz |

- [ SWEEP COUPLING : RES BW MANUAL : 3 kHz ]

- [ SWEEP COUPLING : VIDEO BW MANUAL : 100 Hz ]

Attenuator in RF Input ‘RF INPUT 1’

Note: If the option FSE-B22 is installed, see section ’ Checking the Attenuator of the ESI' for test

instructions.
Test setup: » Connect RF output of the signal generator to RF input of the step
attenuator
» Connect RF output of the step attenuator to RF input "RF INPUT 1°
of the ESI
Step attenuator settings: Attenuation 60 dB
Additional ESI settings: - [ INPUT : RF ATTEN MANUAL : 10 dB ]
- [ LEVEL REF : -30 dBm |
- [ MARKER SEARCH : PEAK ]
» Adjust output level of the signal generator until the level reading of
the marker is exactly -60.0 dBm.
Measurement
Step attenuator settings: Attenuation {aarr}
See table below for values of aarT.
ESI settings: - [ INPUT : RF ATTEN MANUAL : {ags)} |
- [ LEVEL REF : {reference level} dBm ]
- [ MARKER SEARCH : PEAK]]
See table below for values of agg and reference level.
1088.7531.82 1.39 E-2
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Evaluation: Compare level reading of marker 1 with the limits given in table 1-2
(item 38) of the performance test report.
aarr 70 dB 60 dB 50 dB 40 dB 30dB 20 dB 10 dB 0 dB
aes) 0dB 10 dB 20dB 30 dB 40 dB 50 dB 60 dB 70 dB
Reference level -40dBm | -30dBm | -20dBm | -10dBm | 0dBm | +10dBm | +20dBm | +30 dBm

Attenuator in RF Input ‘RF INPUT 2’

Test setup:

Step attenuator settings:

ESI settings:

Measurement

Step attenuator settings:

» Connect RF output of signal generator to RF input of step
attenuator

» Connect RF output of step attenuator to RF input "RF INPUT 2” of
the ESI

Attenuation 60 dB

» Switch to RF input 2
[INPUT : INPUT SELECT : INPUT 2 ]

-[INPUT : RF ATTEN MANUAL : 10 dB ]
- [ LEVEL REF : -30 dBm ]
- MARKER SEARCH : PEAK |

» Adjust output level of the signal generator until the level reading of
the marker is exactly -60.0 dBm.

Attenuation {aarT)
See table below for the values of asrr.

ESI settings: - [INPUT : RF ATTEN MANUAL : {ags)} ]
- [ LEVEL REF : {Reference level} dBm ]
- [ MARKER SEARCH : PEAK ]
See table below for the values of agg and reference level.
Evaluation: Compare level reading of marker 1 with the limits given in table 1-2
(item 39) of the performance test report.
aaTT 70 dB 65 dB 60 dB 55 dB 50 dB 45dB 40 dB 35dB
ags) 0dB 5dB 10dB 15dB 20 dB 25 dB 30d8B 35dB
Reference level -40dBm | -35dBm | -30dBm | -25dBm | -20dBm | -15dBm | -10dBm | -5dBm
aarr 30 dB 25dB 20 dB 15dB 10dB 5dB 0dB
agsi 40 dB 45 dB 50 dB 55 dB 60 dB 85 dB 70dB
Reference level 0dBm +5 dBm +10dBm | +15dBm | +20dBm | +25dBm | +30 dBm
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Performance Test

Checking the IF Gain

Test principle:

Test equipment:

Test setup:

Signal generatar settings:
Step attenuator setting:

ESI settings:

Measurement

Step attenuator settings:

ESI settings:

Evaluation:
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The IF gain of the ESI can be switched from 0 to 50 dB by changing
the reference level at fixed RF attenuation. To prevent the IF gain
errors from being mixed up with the log amplifier error it is determined
by comparison using an external precision attenuator.

- Signal generator (table 1-1, item 3)

frequency 5 MHz

maximum level 2-10dBm
- Step attenuator (table 1-1, item 13)

frequency 5 MHz

attenuation 0to 50 dB

steps 1dB

maximum attenuation error <0.05dB

» Connect RF output of signal generator to RF input of step
attenuator

» Cannect RF output of step attenuator to RF input "RF INPUT 1 of
the ESI

- Frequency 5 MHz

- Level -10 dBm
Attenuation 30dB
- [ SYSTEM PRESET ]

-[MENU T : ANALYZER |

-[ FREQUENCY CENTER : 5 MHz |

- FREQUENCY SPAN : 2 kHz |

- [ SWEEP COUPLING : RES BW MANUAL : 1 kHz |

- [ SWEEP COUPLING : VIDEO BW MANUAL : 100 Hz ]
- [ INPUT : RF ATTEN MANUAL : 10 dB |

- [ LEVEL REF : -30 dBm |

- [ MARKER SEARCH : PEAK |

Adjust output level of the signal generator until the level reading of
marker 1 is exactly -40.0 dBm.

Attenuation {aatT}

See table below for values of aarr.

- [ LEVEL REF : {reference level} dBm ]
See table below for values of reference level,
- [ MARKER SEARCH : PEAK ]

» Compare level reading of marker 1 with the limits given in table 1-2
(item 40) of the performance test report.
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10-dB gain steps:
aATT Reference level Marker level
0dB 0dBm -10 +0.2 dBm
10 dB -10 dBm -20 £0.2 dBm
20 dB -20 dBm -30 £0.2 dBm
30 dB -30 dBm -40 0.2 dBm
40 dB -40 dBm -50 £0.2 dBm
50 dB -50 dBm -60 £0.2 dBm
1-dB gain steps:
aatT Reference level Marker level
30dB -30 dBm -40.0 0.2 dBm
31dB -31 dBm -41 0.2 dBm
32dB -32 dBm -42 0.2 dBm
33dB -33 dBm -43 £0.2 dBm
34 dB -34 dBm -44 +0.2 dBm
35dB -35dBm -45 +0.2 dBm
36 dB -36 dBm -46 +0.2 dBm
37 dB -37 dBm -47 0.2 dBm
38 dB -38 dBm -48 +0.2 dBm
39 dB -39 dBm -49 £0.2 dBm
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Performance Test

Checking the Phase Noise

Test equipment:

Test setup:

Signal generator settings:

ESI settings:
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Signal generator (table 1-1, item 3)

frequency 498 MHz
level 20 dBm
phase noise at 498 MHz: <-100 dBc/Hz at @ 100 Hz

<-115 dBo/Hz at @ 1 kHz
<-127 dBe/Hz at @ 10 kHz
<-130 dBc/Hz at @ 100 kHz
<-142 dBc/Hz at @ 1MHz

» Connect RF output of signal generator to RF input ‘RF INPUT 1° of
the ESI

» Connect EXT REF input of signal generator to EXT REF output of
ESI and set signal generator to external reference

- Frequency 498 MHz
- Level 0 dBm

- [ SYSTEM PRESET ]

-[ MENU T : ANALYZER ]

- [ CONFIGURATION SETUP : REFERENCE INT / EXT ]
» Switch to internal reference (INT)

- [ FREQUENCY CENTER : 498 MHz |
- [ REF LEVEL : 0 dBm |

-[INPUT : RF ATTEN MANUAL : 10dB |
-[ FREQUENCY SPAN : {Span} |

Depending on offset, see table below for values of span.

- [ SWEEP COUPLING : COUPLING RATIO : RBW/VBW NOISE ]
- [ SWEEP COUPLING : RES BW MANUAL : {RBW} ]

Depending on offset, see table below for values of RBW

-[ TRACE 1 : AVERAGE ]
- [ SWEEP : SWEEP COUNT :20 : ENTER ]
- [ MARKER NORMAL |

¥ Set marker to peak of signal
[MARKER SEARCH: PEAK ]

» Activate phase noise marker
[MARKER DELTA: PHASE NOISE |

- [ FREQUENCY CENTER : {498 MHz + offset} |
See table below for values of offset.
- [ REF LEVEL : {reference level

Depending on the offset, see table below for values of
reference level.

-[INPUT : RF ATTEN MANUAL : {aes} ]
Depending on the offset, see table below for values of acg.
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» Set phase noise marker

[ MARKER DELTA : {offset} ]
See table below for values of oftset.

Note: Make sure not to measure on a spurious signal.
Evaluation: The phase noise is displayed by the reading "Delta 1 [T1 NOIJ".
» Compare the measured values with the limits given in table 1-2
(item 41) of the performance test report.
Setting for measuring phase noise
Offset Span Resolution bandwidth Reference level ags|
100 Hz 20 Hz 10 Hz 0dBm 10 dB
1 kHz 200 Hz 100 Hz 0dBm 10 dB
10 kHz 2 kHz 500 Hz -10 dBm 10 dB
100 kHz 10 kHz 3 kHz -20 dBm 0dB
1 MHz 100 kHz 30 kHz -20 dBm 0dB
Note: To obtain a precise measurement of the phase noise at high offsets the level used at the
ESI input is 20 dB higher than the reference level. To reduce the measurement time the
phase noise is measured with a small span around the frequency offset. This prevents the
ESI from being overloaded.
1088.7531.82 1.44 E-2
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Performance Test Report

Note: The values given in the data sheet are the guaranteed limits. Due to the measurement errors
these limits must be extended by the tolerances of the measuring equipment used in this
performance test.

Table 1-2 Performance Test Report

Characteristic Page Min. value Actual Max. value Unit
ltem No. value
1 Calibration source at | 1.3
120 MHz -0.3 +0.3 dB
2 Frequency accuracy 1.4
Reference oscillator
9.998999 o 10.000001 MHz
3 Return loss 1.7
‘RF INPUT 17
fin
ESI7/ESI 26/
ESI 40:
10 MHz 20,8 - dB
250 MHz 20,8 = dB
500 MHz 20,8 -— - dB
750 MHz 20,8 . = dB
999 MHz 20,8 = dB
1250 MHz 14 - - dB
1500 MHz 14 - dB
1750 MHz 14 - dB
2000 MHz 14 - dB
2250 MHz 14 3 dB
2500 MHz 14 = dB
2750 MHz 14 - dB
3000 MHz 14 = dB
3250 MHz 14 = dB
3499 MHz 14 - dB
3750 MHz 9.5 - - dB
4000 MHz 8,5 . dB
4250 MHz 9,5 X dB
4500 MHz 9,5 R 5 dB
4750 MHz 8,5 A—— - dB
5000 MHz 9.5 e =, - dB
5250 MHz 8,5 o - dB
5500 MHz 8,5 —_— = dB
5750 MHz 8,5 o - dB
6000 MHz 8.5 3 dB
6250 MHz 9,5 o - dB
6500 MHz 8.5 S - dB
6750 MHz 9.5 - dB
1088.7531.82 1.45 E-2
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ESI

Characteristic Page Min. value Actual Max. value Unit

Item No. value

3 Return loss 1.7
‘RF INPUT 1°
fin
ES| 26 / ESI 40:
7000 MHz 6/7.4 - dB
8000 MHz 6/7.4 - dB
9000 MHz 6/7.4 s - dB
10 GHz 6/7.4 - dB
11 GHz 6/74 - dB
12 GHz 6/74 - dB
13 GHz 6/7.4 ~ dB
14 GHz 6/7.4 - dB
15 GHz 6/7.4 - dB
16 GHz 6/7.4 . - dB
17 GHz 8/74 - dB
18 GHz 6/7.4 - dB
19 GHz 6/74 - dB
20 GHz 6/74 = dB
21 GHz 6/74 - dB
22 GHz 6/74 - dB
23 GHz B/74 - dB
24 GHz 6/74 dB
25 GHz 8/74 - dB
26 GHz 6/74 - dB
26.5 GHz 8/74 - dB
ESI 40:
27 GHz 7.4 - dB
28 GHz 7.4 - dB
29 GHz 7.4 - dB
30 GHz 74 - dB
31 GHz 7.4 - dB
32 GHz 7.4 - dB
33 GHz 7.4 - dB
34 GHz 74 - dB
35 GHz 74 - dB
36 GHz 7.4 : dB
37 GHz 7.4 = dB
38 GHz 7.4 - dB
39 GHz 74 3 dB
38.9 GHz 7.4 - dB

1088.7531.82 1.46 E-2
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Characteristic Page Min. value Actual Max. value Unit
ltem No. velue
4 Return loss 1.8
‘RF INPUT 17
with preselector
fin
100 kHz 20,8 - dB
1 MHz 20,8 - dB
3 MHz 20,8 S dB
7 MHz 208 - dB
10 MHz 20,8 - dB
21 MHz 20,8 % dB
30 MHz 20,8 - dB
70 MHz 20,8 - dB
100 MHz 20,8 - dB
180 MHz 20,8 - dB
250 MHz 20,8 - dB
450 MHz 20,8 - dB
600 MHz 20,8 - dB
950 MHz 20,8 - dB
1010 MHz 14 - dB
1500 MHz 14 - dB
2000 MHz 14 - dB
2500 MHz 14 - dB
3000 MHz 14 2 dB
3500 MHz 14 - dB
4000 MHz 8,5 - dB
4500 MHz 9,5 e - dB
5000 MHz 8.5 - dB
5500 MHz 8.5 - dB
6000 MHz 2.5 gt - dB
6500 MHz 85 - dB
6899 MHz 9,5 - dB
5 Return loss 1.9
‘RF INPUT 27
with preselector
fin
100 kHz 20,8 - dB
1 MHz 20,8 - dB
3 MHz 20,8 - dB
7 MHz 20,8 - dB
10 MHz 20,8 - dB
21 MHz 20,8 - dB
30 MHz 20,8 — - dB
70 MHz 208 - dB
100 MHz 20,8 £ dB
180 MHz 20,8 - dB
250 MHz 20,8 - dB
450 MHz 20,8 - dB
600 MHz 20,8 - dB
950 MHz 20,8 - dB
999 MHz 20.8 ] i - dB
6 1st IF image 1.10
frequency rejection,
n
11 MHz 80 & dB
100 MHz 80 - dB
1701 MHz 80 - dB
3499 MHz 80 - dB
6899 MHz 80 - dB
1088.7531.82 1.47 E-2
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ESI

Characteristic Page Min. value Actual Max. value Unit
Item No.
value
7 2nd IF image 1.1
frequency rejection,
in
899 MHz 80 - dB
7999 MHz 80 B dB
8 1st IF rejection, fiy 1:11
ESI7/ESI 26/
ESI 40: ES1 7,26/ 40
100 MHz
1701 MHz 75/80 - dB
3500 MHz 75 /80 dB
75/80 - dB
ESI 26 / ESI 40:
7001 MHz ESI 26/ 40
75 /80 — dB
g 3rd-order intercept 1.12
without preselector
fin
ESI7/ESI26/
ESi 40:
10 MHz 7 = dBm
28 MHz 7 - dBm
106 MHz 7 . dBm
261 MHz 12 = - dBm
640 MHz 12 - dBm
1 GHz 12 - dBm
1.7 GHz 12 - dBm
2.5 GHz 12 - dBm
3.48 GHz 12 - dBm
6.98 GHz 12 - dBm
ESI 26 / ESI 40: ESI 26 / 40
7.5 GHz 12/10 - dBm
15 GHz i2/10 - dBm
25 GHz 12/10 - dBm
ESI 40:
30 GHz 10 - dBm
35 GHz 10 = dBm
39 GHz 10 - dBm
10 3rd-order intercept 1.14
with preselector,
without
preamplifier
fin
285 MHz 2 - dBm
475 MHz 2 & dBm
800 MHz 2 - dBm
730 MHz 2 - dBm
980 MHz 2 — - dBm
1010 MHz 2 - dBm
5000 MHz 2 “ dBm
6900 MHz 2 - dBm
1088.7531.82 1.48 E-2
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Characteristic Page Min. value Actual Max. value Unit
Item No. value
11 3rd-order intercept 1.16
with preselector,
with preamplifier
fln
285 MHz
475 MHz -18 o - dBm
800 MHz -18 ; - dBm
730 MHz -18 - dBm
980 MHz -18 e dBm
1010 MHz -18 = == = dBm
5000 MHz -18 o - dBm
6900 MHz -18 = dBm
-18 3 dBm
12 2nd-order distortion 1.17
factor
without preselector
fin
9 kHz 25 R - dBm
35 kHz 25 - dBm
99 kHz 25 - dBm
19 MHz 25 — dBm
28 MHz 25 - dBm
107 MHz 25 - dBm
262 MHz 40 - dBm
453 MHz 40 R—— - dBm
640 MHz 40 - dBm
1 GHz 40 - dBm
1.25 GHz 40 = dBm
1.7 GHz 40 - dBm
3.4 GHz 40 - dBm
13 IF filter 1.19
Level error
3-dB bandwidths
Reference (Ref):
5kHz - - dBm
100 Hz -0.2 +0.2 dB
1 kHz -0.2 +0.2 dB
2 kHz -0.2 +0.2 dB
3 kHz -0.2 +0.2 dB
10 kHz -0.2 +0.2 dB
20 kHz -0.2 +0.2 dB
30 kHz -0.2 +0.2 dB
100 kHz -0.2 +0.2 dB
200 kHz -0.2 +0.2 dB
300 kHz -0.2 = = +0.2 dB
500 kHz -0.2 +0.2 dB
1 MHz -0.3 +0.3 dB
2 MHz -0.3 +0.3 dB
3 MHz -0.3 +0.3 dB
5 MHz -0.3 +0.3 dB
10 MHz -0.3 +0.3 dB
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Characteristic Page Min. value Actual Max. value Unit
Item No. value

Level error

6-dB bandwidths

10 Hz 0.2 +0.2 dB

100 Hz -0.2 +0.2 dB

200 Hz 0.2 +0.2 dB

1 kHz -0.2 +0.2 dB

9 kHz -0.2 +0.2 dB

10 kHz 0.2 +0.2 dB

100 kHz -0.2 S +0.2 dB

120 kHz -0.2 +0.2 dB

1 MHz -0.3 +0.3 dB
15 |F filter 1.21

Bandwidth

3-dB bandwidths

100 Hz -10 % +10 % -

1 kHz -10 % +10 % -

2 kHz -10 % +10 % -

3 kHz -10 % +10% -

5 kHz -10 % +10% -

10 kHz -10 % +10% -

20 kHz -10 % +10 % -

30 kHz -10 % +10% -

50 kHz -10 % +10 % -

100 kHz -10% +10 9% &

200 kHz -10 % +10 % -

300 kHz -10 % +10 % B

500 kHz -10 % +10 % =

1 MHz -10% +10 % -

2 MHz -10 % +10% -

3 MHz -10 % +10% E

5 MHz -15% +15% -

10 MHz -10 % +25 % -
16 IF filter 1.21

Bandwidth

6-dB bandwidths

10 Hz -10 % +10 % -

100 Hz -10% +10 % -

200 Hz -10 % +10 % -

1 kHz -10 % +10 % -

9 kHz -10 % +10 % -

10 kHz -10 % +10 % -

100 kHz -10% +10 % -

120 kHz -10% +10 % -

1 MHz -10 % +10 % -
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N Characteristic Page Min. value Actual Max. value Unit
Item No. value
17 IF filter 1.22
Shape factor
3-dB bandwidths
100 Hz - - 6 .
1 kHz c - 12 2
2kHz - 12 =
3kHz . 12 =
5 kHz i I i2 -
10 kHz 5 12 4
20 kHz B 12 -
30 kHz z — == 12 -
50 kHz & . 12 -
100 kHz # = . 12 ?
200 kHz 2 N— 12 -
300 kHz = 12 =
500 kHz = 12 .
1 MHz . 12 -
2 MHz 2 12 -
3 MHz = i ¥
5 MHz z e 7 4
10 MHz = 7 -
18 IF filter 1.22
Shape factor
6-dB bandwidths
10 Hz = - 5 3
100 Hz - I - "
200 Hz - R 5 -
1 kHz > 5 -
9 kHz . 10 -
10 kHz : 10 =
100 kHz ¥ 10 =
120 kHz - 10 -
1 MHz 3 10 =
19 LO feedthrough 1.23
- -20 dBm
20 Noise display 1.23
(Analyzer mode)
without preselector
fn
ESI7:
20 Hz : e = -74 dBm
1 kHz = I -104 dBm
9.9 kHz % A -119 dBm
95 kHz “ b i 5 -129 dBm
899 kHz . S —- -142 dBm
9.99 MHz 7 Ze o -142 dBm
19.98 MHz s o -142 dBm
49.99 MHz S A -142 dBm
99.99 MHz = g -142 dBm
199.99 MHz = = -142 dBm
499.99 MHz " =g -}ig ggm
999.9 MHz . . m
1999.9 MHz - R -142 dBm
3499.9 MHz % o' S, —}ig ggm
5999.9 MHz 5 e e m
6999.9 MHz = — o -139 dBm
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Har No. Characteristic Page Min. value Actual Max. value Unit
value

20 Noise display 1.23
{Analyzer mode)
without preselector
fn
ESI 26:
20 Hz = 74 dBm
1 kHz " 104 dBm
9.8 kH= - 419 dBm
95 kHz - -129 dBm
999 kHz = {42 i
9.99 MHz : 158 e
19.99 MHz - 138 s
49.99 MHz - -138 dBm
99.99 MHz . i il
199.99 MHz : 139 ol
499.99 MHz = 138 dBm
8999.9 MHz - -138 dBm
1999.9 MHz . 138 e
3499.9 MHz - -138 dBm
5999.9 MHz : 138 o
£69899.9 MHz - -135 dBm
7199.9 MHz " 188 o
11999.9 MHz ‘ 138 dBisi
17999.9 MHz ; 138 dBr
219999 MHz - -135 dBm
26399.9 MHz - N -135 dBm
ESI 40:
20 Hz - 74 dBm
1 kHz - -104 dBm
9.9 kHz - 119 dBm
85 kHz - -129 dBm
999 kHz = -142 dBm
9.98 MHz - -138 dBm
19.99 MHz s 138 B
49.99 MHz ’ 438 et
§9.99 MHz - -138 dBm
195.99 MHz - -138 dBm
499.99 MHz - -138 dBm
999.9 MHz - -138 dBm
1989.9 MHz - -138 dBm
3499.9 MHz - -138 dBm
5999.9 MHz : 138 sl
£999.9 MHz - 135 dBm
7199.9 MHz - 134 dBm
11999.9 MHz - - -134 dBm
17999.9 MHz = 134 dBm
21999.9 MHz : 131 dBm
26499.9 MHz - -131 dBm
27000 MHz . -120 dBm
29999 MHz - -120 dBm
35000 MHz - o -116 dBm

1088.7531.82 1.52 Eo

www.valuetronics.com



ESI Performance Test Report

Characteristic Page Min. value Actual Max. value Unit
Item No. valiie
21 Noise display 1.24
(Receiver mode)
AV detector
with preselector
without preampl.
fn
B": = 200 Hz
9 kHz = ¢] dBpv
30 kHz . 0 dBpV
100 kHz . 0 dBpV
Bir =9 kHz
300 kHz ~ — 5 dBpuv
700 kHz . —_— 5 dBuv
1 MHz . I 5 dBuv
3 MHz = e =5 dBpVv
7 MHz ® - -5 dBuv
10 MHz = E— -5 dBuv
21 MHz 5 == =5 dBpV
Bir = 120 kHz ESI7 /26,40
30 MHz - 10/13 dBuvY
70 MHz = 10/13 dBpV
100 MHz - 10/13 dBpV
180 MHz - 10/13 dBuV
250 MHz 2 ; 5/8 dBuVv
450 MHz - EE— 5/8 dBuVv
600 MHz - —_ |s&e =Y
950 MHz - R 5/8 dBpv
993 MHz c - 5/8 dBuV
Bzr =1 MHz
1,1 GHz * 15/18 dBuV
3 GHz - 15/18 dBuv
51 GHz " 22125 dBuV
6,9 GHz g 22/25 dBpV
1088.7531.82 1.53 E-2
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tem No. Characteristic Page Min. value Actual Max. value Unit
value
29 Noise display 1.24
(Receiver mode)
AV detector
with preselector
with preamplifier
fn
Bir = 200 Hz
9 kHz ’ -10 dBpV
30 kHz | -10 dBpV
100 kHz . -10 dBpV
Bir=9 kHz
300 kHz = =7 dBpVv
700 kHz . =7 dBpv
1 MHz . -7 dBpv
3 MHz S -17 dBpV
7 MHz = A7 dBpVv
10 MHz - ¥ dBpV
21 MHz o A7 dBpVv
Bir = 120 kHz ESI 7 /26,40
30 MHz = -6/-3 dBpV
70 MHz i -6/-3 dBpv
100 MHz - -6/-3 dBpv
180 MHz - -6/-3 dBpVvV
250 MHz # -6/-3 dBpv
450 MHz v -6/-3 dBpVv
600 MHz # -6/-3 dBpV
950 MHz - -6/-3 dBpV
999 MHz A -6/-3 dBpv
Bzr = 1 MHz
1,1 GHz § 6/9 dBpV
3 GHz - 6/9 dBpV
51 GHz - 9/12 dBpV
6,9 GHz 7 9712 dBpV
23 Noise display 1.24
{Receiver mode)
RMS, PK detector,
with preselector
without preampl.
fa =101 MHz
B|F =120 kHz
ESI 7/ 26,40
RMS - 11/ 14 dBuv
PK 5 21/24 dBpV
24 Noise _display 1.24
{Receiver mode)
RMS, PK detector
with preselector
with preamplifier
fn =101 MHz
Bir = 120 kHz
ESI7 /26,40
RMS = -5/-2 dBpVvV
PK 3 5/8 dBpV
1088.7531.82 1.54 E-2
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Characteristic Page Min. value Actual Max. value Unit
ltem No. value
o5 Noise display 1.24

(Receiver mode)

QF detector

with preselector

without preampl.

% ESI 7/ 26,40

101 kHz = 3/3 dBpV

1.1 MHz - I 9/9 dBpv

101 MHz = i 17/20 dBpVv

498 MHz = 12/15 dBuV
26 Noise 'dispiay 1.24

(Receiver mode)

QP detector

with preselector
with preamplifier

fi ESI 7 / 26,40

101 kHz . o g dBuVv

1.1 MHz = g — e 2/-2 dBpV

101 MHz - o 1/4 dBuv

498 MHz = 1/4 dBpV
27 Frequency response | 1.27

‘RF INPUT 1

without preselector

120 MHz -0.3 +0.3 dB
{Absalute error)
ESI7/ESI 26/
ESI 40:
*irasp
1 MHz 0.5 o +0.5 dB
10 MHz -0.5 +0.5 dB
50 MHz -0.5 e +0.5 dB
100 MHz -0.5 - o a +0.5 dB
200 MHz -0.5 o +0.5 dB
300 MHz -05 - +0.5 dB
400 MHz -0.5 +0.5 dB
500 MHz -0.5 +0.5 dB
600 MHz -0.5 i e +0.5 dB
700 MHz -0.5 o +0.5 dB
BOO MHz 05 +0.5 daB
900 MHz -0.5 +0.5 daB
1000 MHz 0.5 T +0.5 dB
1500 MHz -1 R +1 dB
2000 MHz A1 - +1 dB
2500 MHz 1 - +1 dB
3000 MHz -1 o +1 dB
3499 MHz -1 e, +1 dB
4000 MHz =1 P +1 dB
4500 MHz ki = ne e +1 dB
5000 MHz -1 S +1 dB
5500 MHz -1 +1 dB
6000 MHz =] st ik +1 dB
6500 MHz -1 S =51 +1 dB
6999 MHz -1 e +1 dB
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Characteristic Page Min. value Actual Max. value Unit
Item No. value
57 ESI 26 / ESI 40: 1.27

8000 MHz -2 +2 dB
9000 MHz -2 +2 dB
10000 MHz -2 +2 dB
11000 MHz -2 — - +2 dB
12000 MHz -2 +2 dB
13000 MHz -2 +2 dB
14000 MHz -2 +2 dB
15000 MHz -2 +2 dB
16000 MHz 2 +2 dB
17000 MHz -2 +2 dB
18000 MHz -2 +2 dB
19000 MHz -2.5 +2.5 dB
20000 MHz 25 +2.5 dB
21000 MHz =2.5 +2.5 dB
22000 MHz 2.5 +2.5 dB
23000 MHz 2.5 +2.5 dB
24000 MHz 2.5 +2.5 dB
25000 MHz 2.5 +25 dB
26000 MHz 2.5 +2.5 dB
26499 MHz -25 +2.5 dB
ESI 40:

27000 MHz -3 +3 dB
28000 MHz -3 +3 dB
29000 MHz -3 +3 dB
30000 MHz -3 +3 dB
31000 MHz 3 +3 dB
32000 MHz -3 +3 dB
33000 MHz -3 +3 dB
34000 MHz -3 +3 dB
35000 MHz -3 +3 dB
36000 MHz -3 +3 dB
37000 MHz -3 +3 dB
38000 MHz -3 +3 dB
39000 MHz -3 +3 dB
40000 MHz -3 +3 dB
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Characteristic Page Min. value Actual Max. value Unit
ltem No. R
28 Frequency response | 1.27
‘RF INPUT 1°
with preselector
without preampl.
120 MHz
(Absolute error) -03 +0.3 dB
ffresp
100 kHz -05 +0.5 dB
1 MHz 0.5 +0.5 dB
10 MHz 0.5 +0.5 dB
50 MHz -0.5 +0.5 dB
100 MHz -0.5 +0.5 dB
200 MHz -0.5 +0.5 dB
300 MHz -0.5 +0.5 dB
400 MHz 0.5 +0.5 dB
500 MHz -0.5 +0.5 dB
600 MHz -0.5 +0.5 dB
700 MHz -0.5 +0.5 dB
800 MHz -0.5 +0.5 dB
900 MHz 0.5 +0.5 dB
1000 MHz -0.5 +0.5 dB
1500 MHz -1 +1 dB
2000 MHz -1 +1 dB
2500 MHz -1 +1 dB
3000 MHz -1 +1 dB
3499 MHz -1 +1 dB
4000 MHz -1 +1 dB
4500 MHz -1 +1 dB
5000 MHz -1 +1 dB
5500 MHz i +1 dB
6000 MHz -1 R +1 dB
6500 MHz -1 +1 dB
6999 MHz -1 A +1 dB
1088.7531.82 1.57 E-2
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Characteristic Page Min. value Actual Max. value Unit
Item No. value
o9 Frequency response | 1.27
‘RF INPUT 1'
with preselector
with preamplifier
120 MHz -0.3 +0.3 dB
(Absolute error)
ffresp
100 kHz -0.5 +0.5 dB
1 MHz -0.5 +0.5 dB
10 MHz -0.5 +0.5 dB
50 MHz 0.5 +0.5 dB
100 MHz -0.5 +0.5 dB
200 MHz -0.5 +0.5 dB
300 MHz -0.5 +0.5 dB
400 MHz -0.5 +0.5 dB
500 MHz -0.5 +0.5 dB
600 MHz -0.5 +0.5 dB
700 MHz -0.5 +0.5 dB
800 MHz -0.5 +0.5 dB
800 MHz -0.5 +0.5 dB
1000 MHz -0.5 +0.5 dB
1500 MHz -1 +1 dB
2000 MHz -1 +1 dB
2500 MHz -1 +1 dB
3000 MHz -1 +1 dB
3499 MHz -1 +1 dB
4000 MHz -1 e o +1 dB
4500 MHz -1 +1 dB
5000 MHz -1 +1 dB
5500 MHz -1 +1 dB
6000 MHz =1 +1 dB
6500 MHz -1 +1 dB
6999 MHz = +1 dB
30 Frequency response | 1.30
‘RF INPUT 2°
with preselector
without preampl.
120 MHz
(Absolute error) -0.3 +0.3 dB
ffraap
100 kHz -0.5 +0.5 dB
1 MHz -0.5 +0.5 dB
10 MHz -0.5 +0.5 dB
50 MHz -0.5 +0.5 dB
100 MHz -0.5 +0.5 dB
200 MHz -0.5 +0.5 dB
300 MHz -0.5 o +0.5 dB
400 MHz -0.5 +0.5 dB
500 MHz -0.5 +0.5 dB
600 MHz -0.5 +0.5 ds
700 MHz -0.5 +0.5 dB
800 MHz -0.5 +0.5 dB
800 MHz -0.5 +0.5 dB
1000 MHz -0.5 +0.5 dB
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Characteristic Page Min. value Actual Max. value Unit

item No. value

34 Frequency response | 1.30
‘RF INPUT 2
with preselector
with preamplifier
120 MHz _
{(Absolute error) -0.3 +0.3 dB
f[res;:
100 kHz 0.5 +0.5 dB
1 MHz 0.5 ) +0.5 dB
10 MHz -0.5 +0.5 dB
50 MHz -0.5 +0.5 dB
100 MHz -0.5 +0.5 dB
200 MHz -0.5 === = +0.5 dB
300 MHz -0.5 +0.5 dB
400 MHz -0.5 +0.5 dB
500 MHz 0.5 _ +0.5 dB
600 MHz -0.5 +0.5 dB
700 MHz -0.5 +0.5 dB
800 MHz -0.5 +0.5 dB
S00 MHz -0.5 . +0.5 dB
1000 MHz -0.5 +0.5 dB

32 Display linearity 1.33
aaTr
6dB 9.7 10.3 dB
8 dB T 8.3 dB
10dB 57 6.3 dB
12dB 37 4.3 dB
14 dB 1.7 23 dB
16 dB - Reference - -
18dB -2.3 -1.7 dB
20dB -4.3 -3.7 dB
22dB -6.3 BT dB
24 dB -8.3 7.7 dB
26dB -10.3 9.7 dB
28dB -12.3 -11.7 dB
30dB -14.3 -13.7 dB
32dB -16.3 187 dB
34 dB -18.3 -17.7 dB
36 dB -20.3 -19.7 dB
38dB -22.3 -21.7 dB
40 dB -24.3 -23.7 dB
42dB -26.3 = -25.7 dB
44 dB -28.3 277 dB
46 dB -30.3 -20.7 dB
48 dB -32.3 -31.7 dB
50 dB -34.3 -33.7 dB
52 dB -36.3 -35.7 dB
54 dB -38.3 -37.7 dB
56 dB -40.3 -39.7 dB
61 dB -45.5 -44.5 dB
66 dB -50.5 -49.5 dB
71dB -55.5 -54.5 dB
76 dB -60.5 -59.5 dB
81 dB -66.0 -64.0 dB
86 dB -71.0 -69.0 dB
91 dB -76.0 -74.0 dB
96 dB -81.0 -79.0 dB
101 dB -86.0 -84.0 dB
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Characteristic Page Min. value Actual Max. vailue Unit
ltem No. value
33 Display error of 1.35

detectors

peak detector

(pulses)

Bir

9 kHz 171 21,1 dBuV

120 kHz 396 43,8 dBpVv
34 Display error of 1.35

detectors

quasi-peak detector

(pulses)

Weighting curve

CISPR band A

Absolute error 335 36.5 dBpV

Pulse frequency

Reterence

25 Hz 5 - dBpVv

100 Hz +3 +5 dB

B0 Hz +2 +4 dB

10 Hz -6 -3 dB

5Hz -9 -6 dB

2 Hz -15 -11 dB

1Hz -18 -15 dB

Single pulse -21 -17 dB
35 Display error of 1.35

detectors

peak detector

(pulses)

Weighting curve

CISPR band B

Absolute error 31 34 dBuv

Pulse frequency

Reference

100 Hz = 5 dBpVv

20 Hz 7.5 +5.5 dB

10 Hz -11.5 +8.5 dB

2 Hz -225 +18.5 dB

1 Hz -24.5 +20.5 dB

Single pulse 235 +21.5 dB
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Characteristic Page Min. value Actual Max. value Unit
Item No. value
36 Display error of 1.35
detectars
peak detector
{pulses)
Weighting curve
CISPR band C/D
Absolute error 48.5 51.5 dBuV
Pulse frequency
Reference
100 Hz = - dBpV
20 Hz -10 -8 dB
10 Hz -15.5 125 dB
2 Hz -28 -24 dB
i Hz -30.5 -26.5 dB
Single pulse -33.5 -29.5 dB
37 Display error of 1.38
detectors
quasi-peak detector
(sinusoidal signals)
fn
101 kHz 78 82 dBpV
1.1 MHz 78 82 dBpv
101 MHz 78 82 dBpVv
18 Attenualor of ESI 1.39
'‘RF INPUT 17
aarT
70 -70.3 -69.7 dBm
60 -60.3 -59.7 dBm
50 -50.3 -49.7 dBm
40 -40.3 -39.7 dBm
30 -30.3 = -29.7 dBm
20 203 -19.7 dBm
10 -10.3 -9.7 dBm
0 -0.3 +0.3 dBm
a9 Attenuator of ESI 1.40
‘RF INPUT 2
aaTT
70 -70.3 -69.7 dBm
65 -65.3 -64.7 dBm
60 -60.3 -59.7 dBm
55 -55.3 -54.7 dBm
50 -50.3 — -49.7 dBm
45 -453 -44.7 dBm
40 -40.3 -39.7 dBm
35 -35.3 -34.7 dBm
30 -30.3 -29.7 dBm
25 -25.3 -24.7 dBm
20 -20.3 -19.7 dBm
15 -15.3 -14.7 dBm
10 -10.3 -9.7 dBm
) -5.3 -4.7 dBm
a 0.3 +0.3 dBm
1088.7531.82 1.61 E-2
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Performance Test Report

ESI

Characteristic Page Min. value Actual Max. value Unit
Item No. value
40 IF gain 1.41
Reference level
0 dBm -10.2 -9.8 dBm
-10 dBm -20.2 -19.8 dBm
-20 dBm -30.2 -29.8 dBm
-30 dBm -40.2 -39.8 dBm
-40 dBm -50.2 -49.8 dBm
-50 dBm -60.2 -50.8 dBm
-31 dBm -41.2 . -40.8 dBm
-32 dBm -42.2 -41.8 dBm
-33 dBm -43.2 -42.8 dBm
-34 dBm -44 2 -43.8 dBm
-35 dBm -45.2 -44.8 dBm
-36 dBm -46.2 -45.8 dBm
-37 dBm -47.2 -46.8 dBm
-38 dBm -48.2 = -47.8 dBm
-39 dBm -49.2 -48.8 dBm
41 Phase noise 1.43
Offset:
100 Hz 2 -81 dBc/Hz
1 kHz - -100 dBoc/Hz
10 kHz - -114 dBc/Hz
100 kHz - -111 dBe/Hz
1 MHz - -129 dBc/Hz
1088.7531.82 1.62 E-2
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ESI Performance Test (Options FSE-B10/B11)

Checking the Option Tracking Generator - FSE-B10/B11

Measuring Equipment and Accessories

Table 1-3 Measuring Equipment and Accessories (FSE-B10/B11)

ltem | Type of equipment Specifications Equipment R&S Order Page
recommended recommended No.
1 N-type cable Attenuation up to 7 GHz « 1.63
Tracking RF input 0.1dB 1.64
2 2 DC voltage sources for | Adjustable between +0.5V NGT35 0191.2019.02 1.65
and Q
3 2 DC voltmeters URE 0350.5315.02 1.65

Test Instructions

The rated specifications of the analyzer are tested 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.
The settings are made from the Preset condition.

Values given in the following sections are not guaranteed. Only the technical specifications of the data
sheet are binding.

Checking the Output Level

Test equipment: N-type cable (table1-3, item 1)

Test setup: » Connect tracking generator output ‘GEN OUTPUT’ to RF input
‘RF INPUT 1’ of the ESI

ESI settings: - [ SYSTEM PRESET |

-[MENU 1 : TRACKING |

-[ FREQUENCY CENTER : 120 MHz |

- | FREQUENCY SPAN : 0 MHz |

- [ SWEEP COUPLING : RES BW MANUAL : 20 kHz |

- [ SWEEP COUPLING : VIDEO BW MANUAL : 20 kHz |
- [ LEVEL RANGE : LOG 50 dB

- [ MODE TRACKING : SOURCE ON]

- [ MODE TRACKING : SOURCE POWER {level}]

Values for {level} : 0 dBm; -3 dBm; -6 dBm; -10 dBm; -20 dBm

Evaluation: » Compare measured values with the limits given in table 2-2
(item 1).

1088.7531.82 1.83 E-2
www.valuetronics.com



Performance Test (Options FSE-B10/B11) ESI

Checking the Frequency Response
Test equipment: N-type cable (table 2-1, item 1)

Test setup: » Connect tracking generator output ‘GEN QUTPUT’ ta RF input
‘RF INPUT 1’ of the ESI

ESI settings: - [ SYSTEM PRESET |
- [ MENU T : TRACKING |
- [ FREQUENCY START : 1 MHz ]
- [ FREQUENCY STOP : 3.5(7) MHz |
- [ SWEEP COUPLING : RES BW MANUAL : 20 kHz |
- [ SWEEP COUPLING : VIDEO BW MANUAL : 20 kHz ]
- [ SWEEP COUPLING : SWEEP TIME MANUAL : 100ms |
- [ LEVEL RANGE : LOG 50 dB |
- [ MODE TRACKING : SOURCE ON]
- [ MODE TRACKING : SOURCE POWER 0 dBm]

Evaluation: » Compare the measured values with the limits given in table 2-2
(item 1).

1088.7531.82 1.64 E-2
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ESI Performance Test (Options FSE-B10/B11)

Checking the I/Q Modulator

Test equipment: - 2 DC voltage sources (table 2-1, item 2)
- 2 DC voltmeters (table 2-1, item 3)

Test setup: > Apply DC voltage sources to the | and Q input of the analyzer

» Use DC voltmeter to measure the voltage at the | and Q inputs.

Voltage source settings: » Setvoltage to 250mV + 3mV

ESI settings: -[ SYSTEM PRESET ]
-[ MENU T : TRACKING ]
-[ FREQUENCY CENTER : 120 MHz ]
- [ FREQUENCY SPAN : 0 MHz ]
- [ SWEEP COUPLING : RBW MANUAL : 20 kHz ]
- [ SWEEP COUPLING : VIDEO BW MANUAL : 20 kHz |
- [ REF : REF LEVEL : 0 dBm ]
- [ MODE TRACKING : SOURCE POWER 0 dBm]
- [ MARKER NORMAL]

» Nominal display: -6dBm + 0.5dB
This value is the reference value for the following measurements.

Measurements

Measurement of residual - [ LEVEL RANGE : 100 dB ]

CAMET 5 Short-circuit 1 and Q voltages (do not remove!)

The voltmeter must show the reading < 0.1 mV
» Nominal display: <-50dBm

Measurement of imbalance

(of I and Q path) ~ [ LEVEL RANGE : 10 dBm |

> Apply £250mV to Q input, short-circuit to | input

» Nominal display: (reference value - 3dB) £0.5dB
> Apply £250mV to | input, short-circuit to Q input
» Nominal display:  (reference value - 3dB) £0.5dB
Measurement of quadrature ; 4

offsst = Apply +250mV to | input, -250mV to Q input
» Nominal display: reference value +0.5dB
> Apply -250mV to | input, +250mV to Q input
¥ Nominal display: reference value = 0.5dB

1088.7531.82 1.65 E-2
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Performance Test (Options FSE-B10/B11)

ESI

Performance Test Report (including Option FSE-B10/B11)

Note: The values given in the data sheet are the guaranteed limits. Due to the measurement errors

these limits must be extended by the tolerance of the measuring equipment used in this
performance test.

Table 1-4 Performance Test Report (including Option FSE-B10/B11)
item Specification Page Min. value Actual value | Max. value Unit
1 Output level 1.63
0 dBm -1 +1 dBm
-3 dBm 4 -2 dBm
-6 dBrn -8 -4 dBm
...-10 dBm -12 -8 dBm
-20 dBm - 21 -19 dBm
2 Frequency response | 1.64
1 MHz to 1 GHz -2 2 dBm
1 GHz to 3.5 GHz -3 3 dBm
3.5GHzto 7 GHz -3 3 (typ) dBm
3 1/Q modulator 1.65
Residual carrier - - 46 dBm
Imbalance -10 -8 dBm
Quadrature offset -7 -5 dBm
1088.7531.82 1.66 E-2
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ESI Performance Test (Option FSE-B21)

Checking the Option External Mixer - FSE-B21

Measuring Equipment and Accessories

Table 1-5 Additional equipment required for the performance test (including Opticn FSE-B21)
ltemn Type of equipment Specifications recommended Equipment R&S Order No. | Page
recommended
1 Power sensor Frequency NRV-Z51 0857.9004.02 1.67

7.5 GHz to 15.2 GHz
Maximum power

> 40 mW
RSS referred to the displayed
power<2.5%

Test Instructions
The rated specifications of the analyzer are tested 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.

Values given in the following sections are not guaranteed. Only the technical specifications of the data
sheet are binding.

Checking the LO Level

Test equipment: - Power sensor (table 3-1, item 1)
frequency range 7.5 MHz to 15.2 GHz
maximum power Prax 2 40 mW
RSS < 2.5% referred to indicated power
impedance Z=509

- Power meter (table 1-1, item 8)

- Attenuator (table 1-1, item 14)
Attenuation axr=10dB
Frequency range upto 15.2 GHz

Power meter settings: - Connect power sensor to power meter and carry out function
‘ZERQO’ if no signal is applied to the power sensor.

ESI settings: -[ SYSTEM PRESET ]
-[MENU T : ANALYZER ]

» Activate external mixer and switch to BAND LOCK OFF
[ INPUT : MIXER EXTERNAL : BAND LOCK ON / OFF ]

-[INPUT : MIXER EXTERNAL : HARMONIC# : 20 : ENTER |
-[INPUT : MIXER EXTERNAL : BIAS : BIAS OFF ]
- [ FREQUENCY SPAN : ZERO SPAN |

- [ FREQUENCY CENTER : {fcenter ]

See table 3-1 (item 1) of performance test report for values of
fCenter

1088.7531.82 1.67 E-2
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Performance Test (Option FSE-B21) ESi

Test setup: - Connect power sensor via 10-dB attenuator to the output
‘LO OUT /IF IN’ of the ESI.

Measurement: Determine the level of the LO signal L o meas USiNg the power meter.
Because of the harmonic (n = 20) the center frequency feener is twenty
times the frequency of the LO signal. See table 3-1 (item 1) of
performance test report for values of foane - It is recommended to adjust
the freguency response of the power sensor to achieve a higher accuracy.

The LO level L o can be calculated as follows:
LLO = LLO,m&as + 10 dB

See table 3-1 (item 1) of performance test report for nominal values L ¢.

Performance Test Report (Including Option FSE-B21)

Note: The values given in the data sheet are the guaranteed limits. Due to the measurement errors
these limits must be extended by the tolerance of the measuring equipment used in this
performance test.

Table 1-6 Performance Test Report (including option FSE-B21)

ltem Specification Page Min. value Actual value Max. value Unit

1 LO leval | 1.67
foanter
150.7414 GHz 125 18.5 dBm
160.7414 GHz 12.5 18.5 dBm
170.7414 GHz 125 18.5 dBm
180.7414 GHz 125 18.5 dBm
190.7414 GHz 125 18.5 dBm
2007414 GHz 125 . - 18.5 dBm
210.7414 GHz 125 o 18.5 dBm
220.7414 GHz 12.5 18.5 dBm
230.7414 GHz 125 18.5 dBm
240.7414 GHz 125 18.5 dBm
250.7414 GHz 125 18.5 dBm
260.7414 GHz 12.5 18.5 dBm
270.7414 GHz 125 18.5 dBm
280.7414 GHz 12,5 185 dBm
290.7414 GHz 12.5 18.5 dBm
300.7414 GHz 125 18.5 dBm
303.6586 GHz 125 18.5 dBm

1088.7531.82 1.68 E-2
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ESI Performance Test (Option FSE-B22)

Checking the Option Factory Calibration - FSE-B22

Measuring Equipment and Accessories

Table 1-7 Additional equipment required for the performance test (including Option FSE-B22)

ltem | Type of equipment Specifications Equipment R&S Order Page
recommended recommended No.
1 Power sensar Frequency 1 MHzto 2 GHz NRV-Z51 0857.9004.02 1.72

RSS, referred to indicated
power <0.8 %

2 6-dB divider Frequsncy 1 MHzto 2 GHz RVZ 0800.6612.52 1.72

{Power splitter)

level imbalance
<0.1dB

Test Instructions

The rated specifications of the analyzer are tested 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.

Values given in the following sections are not guaranteed. Only the technical specifications of the data
sheet are binding.

Checking the Calibration Source at 120 MHz

Test equipment: - Signal generator (table 1-1, item 3):
frequency 120 MHz
level -40 dBm

- Power meter (Table 1-1, item 8)
- Power sensor (table 1-1, item 9)

frequency 120 MHz
maximum power Prax =1 pW
noise display <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
‘ZERQ" when no signal is applied to the power sensor.

» Connect power sensor to RF output of signal generator.

Signal generator settings: - Frequency 120 MHz
- Level -40 dBm +0.1 dB
(Use power meter for exact level adjustment)
Test setup: » Connect RF output of signal generator to RF input ‘RF INPUT 1” of
the ESI
1088.7531.82 1.69 E-2
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Performance Test (Option FSE-B22) ESI

ESI settings:

Evaluation:

Note:

Checking the IF Filters

Test equipment:

Test setup:

1088.7531.82
www.valuetronics.com

-[ SYSTEM PRESET ]

-[ MENU T : ANALYZER ]

- [ FREQUENCY CENTER : 120 MHz |

- FREQUENCY SPAN : 15 kHz ]

- [ SWEEP COUPLING : RES BW MANUAL : 5 kHz |
- [ LEVEL REF : REF LEVEL :-10 dBm ]

- [ INPUT : RF ATTEN MANUAL : 20 dB ]

» Set marker to peak of signal
[ MARKER SEARCH : PEAK ]

» Set reference to peak of signal
[ MARKER DELTA : REFERENCE FIXED ]

» Switch internal reference generator to RF input
[ CONFIGURATION SETUP : SERVICE : INPUT CAL ]

> Set marker to peak of signal
[ MARKER SEARCH : PEAK ]

The reading ‘Delta 1 [T1 FXD]" indicates the difference between the
output level of the signal generator and the level of the calibration
source.

See table 1-8 (item 1) of performance test report for nominal value.

The level of the calibration source can be adjusted using R22 on the
FracSyn module.

Signal generator (table 1-1, item 3):
frequency 120 MHz
level =-10 dBm

» Connect RF output of signal generator to RF input "RF INPUT 1 of
the ESI.

1.70 E-2



ESI

Performance Test (Option FSE-B22)

Checking the Level Error

Reference measurement (RBW 5 kHz)

Signal generator settings:

ESlI settings:

Checking the level error

ESI settings:

Evaluation:

1088.7531.82
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- Frequency 120 MHz
- Level: -20 dBm

- [ SYSTEM PRESET |

-[MENU 1 : ANALYZER |

-[INPUT : RF ATTEN MANUAL : 10 dB |

- [ LEVEL REF : 0 dBm |

- [ FREQUENCY CENTER : 120 MHz |

- [ SWEEP COUPLING : COUPLING RATIO : RBW/VBW SINE [1] ]

- [ SWEEP COUPLING : COUPLING RATIO : SPAN/RBW MANUAL :
5:ENTER]

- Resolution bandwidth 5 kHz
[ FREQUENCY SPAN : 25 kHz ]

» Set marker to peak of signal
[ MARKER SEARCH : PEAK |

» Set reference to peak of signal
[ MARKER DELTA : REFERENCE FIXED ]

- [ FREQUENCY SPAN : {5 x RBW} ]
See table 1-8 (item 2) of performance test report for values of RBW.

» Set marker to peak of signal
[ MARKER SEARCH : PEAK |

The level error is displayed by the reading 'Delta 1 [T1 FXD] {level
error} dB".

See table 1-8 (item 2) of performance test report for upper and lower
limits of level error.
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Performance Test (Option FSE-B22) ESI

Checking the Frequency Response

Test equipment: - Signal generator (table 1-1, item 3)
frequency range 1 MHz to 2 GHz
maximum level 2-10 dBm

- Power meter (table 1-1, item 8)

- Pawer sensor (table1-7, item 1)

frequency range 1 MHz to 2 GHz
maximum power Prax 2100 pW
RSS referred to displayed power <0.8 %
impedance Z=80%

- 6-dB splitter (table1-7, item 2)
Frequency range 1 MHz to 2 GHz
Level imbalance <0.1dB

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

Determining the absolute error at 120 MHz

Test setup: > Connect power sensor (table1-7, item 1) to power meter and carry
out function "ZERO" if no signal is applied to the power sensor.

» Connect power sensor to RF output of signal generator

Signal generator settings: - Frequency 120 MHz
- Level -10 dBm
Measurement: » Determine output power of signal generator using power meter.
» Connect RF output of signal generator to RF input ‘RF INPUT 17 of
the ESI.
ESI settings: - [ SYSTEM PRESET ]

- MENU T : ANALYZER ]
- [ INPUT : RF ATTEN MANUAL : {agg} dB ]

-[ LEVEL REF : -7 dBm ]

- [ FREQUENCY SPAN : 15 kHz |

- [ SWEEP COUPLING : RES BW MANUAL : 5 kHz |
-[ FREQUENCY CENTER : 120 MHz |

» Set marker to peak of signal
[ MARKER SEARCH : PEAK]]

Evaluation: The deviation between the signal levels measured using the power
meter and the ESI (level value of marker 1) reflects the absolute level
error of the ESI. It can be calculated as follows:

Absolute errorizomyz = I—ESi - Lpowef meter

See table 1-8 (item 3) of performance test report for nominal value.

1088.7531.82 1.72 E-2
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ESI Performance Test (Option FSE-B22)

Checking the frequency response

Test setup: » Connect RF output of signal generator to the input of the divider.
» Connect output 1 of the divider to the power sensor of the power
meter.
» Connect output 2 of the divider to the RF input ‘RF INPUT 1° of the
ESI.
Signal generator settings: - Level -10 dBm
- Frequency firesp
See table 1-8 (item 3) of performance test report for the values of
ffrespA
ESI settings: - [ SYSTEM PRESET ]

-[MENU T : ANALYZER ]

- [INPUT : RF ATTEN MANUAL : 10 dB ]

- [ LEVEL REF : -7 dBm |

- [ FREQUENCY SPAN : 30 kHz |

- [ SWEEP COUPLING : RES BW MANUAL : 5 kHz |
- [ FREQUENCY CENTER : {frosp} |

See table 1-8 (item 3) of performance test report for values of fyegp

»> Activate "preselector peak” if the center frequency is greater than 7
GHz (only available for ESI 26 and ESI 40)

[ SYSTEM CAL : PRESEL PEAK |
» Set marker to peak of signal
[ MARKER SEARCH : PEAK ]
The signal level Lgg is displayed by the level reading of marker 1.

Power meter settings: » Determine signal level Loower meter-

To achieve a higher accuracy it is recommended to compensate the
frequency response of the power sensor.

Evaluation: The freguency response can be calculated as fallows:
Frequency response = Les| - Lpower meter - aDSOIUtE €110 120 Mz
See table 1-8 (item 3) of performance test report for nominal values.

1088.7531.82 1.73 E-2
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Performance Test (Option FSE-B22) ESI

Checking the Display Linearity

Test equipment: - Signal generator (table 1-1, item 3)
frequency 5 MHz
maximum level =6 dBm
- Step attenuator (table 1-1, item 13)
frequency 5 MHz
attenuation 0to 95 dB
steps 1dB
maximum attenuation error <0.01 dB
Test setup: » Connect RF output of signal generator to RF input of external
attenuator
» Connect RF output of step attenuator to RF input ‘RF INPUT 1” of
the ESI
Signal generator settings: - Freguency 5 MHz
- Level +6 dBm
Step attenuator settings: Attenuation 16 dB
ESI settings: - [ SYSTEM PRESET ]

-[ MENU T : ANALYZER |

-[INPUT : RF ATTEN MANUAL : 10 dB ]

-[LEVEL REF : 0 dBm ]

- [ FREQUENCY CENTER : 5 MHz ]

- [ FREQUENCY SPAN : 500 Hz |

- [ SWEEP COUPLING : RES BW MANUAL : 3 kHz |

- [ SWEEP COUPLING : VIDEO BW MANUAL : 100 Hz ]
- [ LEVEL RANGE : LOG 100 dB )

» Set marker to peak of signal
[ MARKER SEARCH : PEAK ]
» Set reference to peak of signal
[ MARKER DELTA : REFERENCE FIXED ]

Measurement
Step : Attenuation {aarr}
See table 1-8 (Pos. 4) of performance test report for values of aatT.
Evaluation: The difference between the level of the ESI input signal and the
reference (approx. 10 dB below the reference level) is displayed by the
reading ‘Delta 1 [T1 FXD]. Compare the measured values with the
limit values given in table 1-8 (item 4) of the performance test report.
1088.7531.82 1.74 E-2
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Performance Test (Option FSE-B22)

Checking the Attenuator of the ESI

Test equipment:

Test setup:

Signal generator settings:

Step attenuator settings:

ESI settings:

Measurement

Step attenuator settings:

ESI settings:

Evaluation:

1088.7531.82

www.valuetronics.com

- Signal generator (table 1-1, item 3)

frequency

maximum level

5MHz
26 dBm

- Step attenuator (table 1-1, item 13)

frequency
attenuation
steps

5 MHz
0to 70 dB
10 dB

maximum attenuation error <0.05 dB

» Connect RF output of signal generator to RF input of step

attenuator

» Connect RF output of step attenuator to RF input "BF INPUT 1° of

the ESI

- Frequency
- Level

Attenuation

5 MHz
0dBm

60 dB

- [ SYSTEM PRESET ]

-[ MENU T : ANALYZER ]
- [ FREQUENCY CENTER : 5 MHz |
- [ FREQUENCY SPAN : 500 Hz ]

- [ SWEEP COUPLING : RES BW MANUAL : 3 kHz |
- [ SWEEP COUPLING : VIDEO BW MANUAL : 100 Hz |

-[INPUT : RF ATTEN MANUAL : 10 dB ]

- [ LEVEL REF : -30 dBm |
- [ MARKER SEARCH : PEAK |

> Adjust output level of signal generator until the level reading of
marker 1 is exactly -60.0 dBm.

Attenuation

{aarr}

See table below for values of aatr.

- [INPUT : RF ATTEN MANUAL : {ags} |
- [ LEVEL REF : {reference level} dBm ]

- [ MARKER SEARCH : PEAK ]
See table below for values of agg and reference level.

» Compare the level of marker 1 with the limits given in table 1-8 (item

5) of performance test report.

aarr 40 dB 30dB 20 dB 10 dB
ags) 30dB 40 dB 50 dB 60 dB
Reference level -10 dBm 0 dBm +10 dBm +20 dBm
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Performance Test (Option FSE-B22) ESI

Performance Test Report (Including Option FSE-B22)

Notes: The values given in the data sheet are the guaranteed limits. Due fo the measurement errors
these limits must be extended by the tolerance of the measuring equipment used in this
performance test.

Table 1-8 Performance Test Report (including option FSE-B22)
Item No. Specification Page Min. value Actual Max. value Unit
value

1 Calibration source at | 1.69
120 MHz -0.2 = +0.2 dB

2 IF bandwidths 1.71
level error
Reference (Ref):
5 kHz - = - dBm
100 Hz -0.15 == +0.15 dB
1 kHz -0.15 s +0.15 dB
2 kHz -0.15 = +0.15 dB
3 kHz -0.15 e +0.15 dB
5 kHz -0.15 — +0.15 dB
10 kHz -0.15 = +0.15 dB
20 kHz -0.15 — +0.15 dB
30 kHz -0.15 = +0.15 dB
300 kHz -0.15 s +0.15 dB

3 Frequency response | 1.72
RF attenuation
agsi= 10dB
120 MHz -0.2 = +0.2 dB
{Absolute error)
firosp
1 MHz 0.3 —— +0.3 dB
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 =5 +0.3 dB
300 MHz -0.3 == +0.3 dB
400 MHz -0.3 — +0.3 dB
500 MHz -0.3 — +0.3 dB
600 MHz -0.3 — +0.3 dB
700 MHz -0.3 == +0.3 dB
800 MHz -0.3 e +0.3 dB
900 MHz -0.3 — +0.3 dB
1000 MHz -0.3 et +0.3 dB
1100 MHz -0.3 — +0.3 dB
1200 MHz -0.3 — +0.3 dB
1300 MHz -0.3 e’ +0.3 dB
1400 MHz -0.3 = +0.3 dB
1500 MHz -0.3 e +0.3 dB
1600 MHz -0.3 — +0.3 dB
1700 MHz -0.3 — +0.3 dB
1800 MHz -0.3 i +0.3 dB
1900 MHz -0.3 —— +0.3 dB
2000 MHz -0.3 =L +0.3 dB

1088.7531.82 1.76 E-2
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ESI Performance Test (Option FSE-B22)
item No. Specification Page Min. value Actual Max. value Unit
value

3 Frequency respanse | 1.72
RF attenuation
ags = 20 dB
120 MHz -0.2 E—— 402 dB
{Absolute error)
ftresp
1 MHz -0.45 = +0.45 dB
10 MHz -0.45 F—— +0.45 dB
50 MHz -0.45 — +0.45 dB
100 MHz -0.45 — +0.45 dB
200 MHz -0.45 B +0.45 dB
300 MHz -0.45 S—r— +0.45 dB
400 MHz -0.45 m———r +0.45 dB
500 MHz -0.45 — +0.45 dB
600 MHz -0.45 = +0.45 dB
700 MHz -0.45 — +0.45 dB
800 MHz -0.45 = +0.45 dB
900 MHz -0.45 — +0.45 dB
1000 MHz -0.45 i +0.45 dB
1100 MHz -0.45 s +0.45 dB
1200 MHz -0.45 — +0.45 dB
1300 MHz -0.45 R +0.45 dB
1400 MHz -0.45 = +0.45 dB
1500 MHz -0.45 — +0.45 dB
1600 MHz -0.45 ———a +0.45 dB
1700 MHz -0.45 T +0.45 dB
1800 MHz -0.45 i +0.45 dB
18900 MHz -0.45 " +0.45 dB
2000 MHz -0.45 — +0.45 dB

3 Frequency response | 1.72
RF attenuation
aeg) = 30 dB
120 MHz -0.2 s +0.2 dB
(Absolute error)
fflee;}:l
1 MHz -0.45 S +0.45 dB
10 MHz -0.45 = +0.45 dB
50 MHz -0.45 —_— +0.45 dB
100 MHz -0.45 g +0.45 dB
200 MHz -0.45 === +0.45 dB
300 MHz -0.45 — +0.45 dB
400 MHz -0.45 — +0.45 dB
500 MHz -0.45 —— +0.45 dB
600 MHz -0.45 —— +0.45 dB
700 MHz -0.45 -— +0.45 dB
800 MHz -0.45 TS +0.45 dB
800 MHz -0.45 = +0.45 dB
1000 MHz -0.45 E— +0.45 dB
1100 MHz -0.45 == +0.45 dB
1200 MHz -0.45 e—— +0.45 dB
1300 MHz -0.45 B +0.45 dB
1400 MHz -0.45 == +0.45 dB
1500 MHz -0.45 —_— +0.45 dB
1600 MHz -0.45 — +0.45 dB
1700 MHz -0.45 = +0.45 dB
1800 MHz -0.45 — +0.45 dB
1900 MHz -0.45 S +0.45 dB
2000 MHz -0.45 —_ +0.45 dB

1088.7531.82 177 E-2
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Performance Test (Option FSE-B22)

ESI

Iltem No. | Specification Page Min. value Actual Max. value Unit
value

3 Frequency response | 1.72
RF attenuation
degl= 40 dB
120 MHz -0.2 = +0.2 dB
(Absolute error)
firesp
1 MHz -0.45 == +0.45 dB
10 MHz -0.45 === +0.45 dB
50 MHz -0.45 —— +0.45 dB
100 MHz -0.45 —— +0.45 dB
200 MHz -0.45 —_— +0.45 dB
300 MHz -0.45 =S +0.45 dB
400 MHz -0.45 ——— +0.45 dB
500 MHz -0.45 — +0.45 dB
600 MHz -0.45 —_— +0.45 dB
700 MHz -0.45 E— +0.45 dB
800 MHz -0.45 = +0.45 dB
900 MHz -0.45 e +0.45 dB
1000 MHz -0.45 i +0.45 dB
1100 MHz -0.45 —_— +0.45 dB
1200 MHz -0.45 — +0.45 dB
1300 MHz -0.45 = +0.45 dB
1400 MHz -0.45 = +0.45 dB
1500 MHz -0.45 —— +0.45 dB
1600 MHz -0.45 e +0.45 dB
1700 MHz -0.45 — +0.45 dB
1800 MHz -0.45 — +0.45 dB
1900 MHz -0.45 — +0.45 dB
2000 MHz -0.45 r—rr=—t +0.45 dB

4 Display linearity 1.74
aaTT
16 dB = Reference - -
18 dB -2,2 - -1,8 dB
20dB -4.2 -3,8 dB
22 dB -6,2 -5,8 dB
24 dB -8,2 -7.8 dB
26 dB -10,2 9.8 dB
28dB -12,2 -11,8 dB
30dB -14,2 -13,8 dB
32dB -16,2 -15,8 dB
34 dB -18,2 -17.8 dB
36dB -20,2 -19,8 dB
38 dB 222 -21,8 dB
40 dB -24.2 -23.8 dB
42 dB -26,2 -25,8 dB
44 dB -28,2 -27.8 dB
46 dB -30,2 -29.8 dB
48 dB -32,2 -31.8 dB
50 dB -34.2 -33,8 dB
52 dB -36,2 -35,8 dB
54 dB -38,2 -37.8 dB
56 dB -40,2 -39,8 dB

5 Attenuator 1,78
aaTT
40 -40,2 = -39,8 dBm
30 -30,2 —— -29.8 dBm
20 -20,2 i -19.8 dBm
10 -10,2 — -9.8 dBm
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Contents - Chapter 2 "Adjustment”
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ESI Adjustment

2 Adjustment

All boards have been adjusted before being supplied and do not require readjustment after a board
replacement in the instrument.

The correction and setting data for the boards are contained in an EEPROM on each board and are thus
replaced with board replacement.
Switch off the instrument before replacing a board.

Some boards provide additional adjustment facilities which should be checked with servicing:

e Fracsyn: adjustment for calibration level -40dBm

= RF-Converter Unit: adjustment of the YIG oscillator characteristic and dynamic
» MW-Converter Unit: adjustment of the YIG filter characteristic and dynamic

e 2nd |F-Converter: no adjustment

e |F filter; no adjustment, all values are determined with calibration

e Detector: no adjustment

o LowPhaseNoise: no adjustment

Adjustment of the reference frequency is explained in Section 8 (Maintenance) of the Operating Manual.
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Contents - Chapter 3 "Function Description/Selftest"

3 Function Description/Selftest
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ESI Function Description

3 Function Description/Selftest

This chapter describes the design of the ESI and simple measures for monitoring the function of the
instrument. A selftest is available for troubleshooting and diagnosis.

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

Function Description of Overall Instrument

This section informs on the theory of operation of this instrument.

Modules of the Analog Unit

All modules of the analog unit contain an individually programmed EEPROM indicating the medel and
correction data, such as frequency response, filter parameters, insertion gain. The analog unit consists
of the following modules:

« Preselector

¢ RF modules with RF converter and YIG sampler forming part of the RF module
o MW converter modules (for instruments with a frequency range > 7 GHz)
e 2nd IF converter

o [F filter

e Digital IF

¢ |/Q-demodulator (option FSE-B7)

¢ Fracsyn with static transputer module

¢ Low phase noise

¢ Detector board with dynamic transputer module and DSP module

= Analog motherboard

Modules of the Digital Unit

The boards of the digital unit do not contain any particular correction data. The digital unit is independent
of the type of instrument, the only difference is the amount and type of plug-in boards fitied such as
network board or IEC/IEEE board. The digital unit consists of the following modules:

¢ Main processor

e Graphic board

« Digital motherboard (containing the interface drivers such as 1EC bus, LPT and COM)
« Hard disk

« Floppy disk

= |LC display

s Keypad

s VGA board

e Option 2nd IEEE-bus

e Option LAN interface

1088.7531.82 3.1 E-1
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Function Description ESI

Description of the Analog Unit

The ESI has been conceived as receiver with triple conversion. Special importance has been attached
to reaching high display dynamics, i.e., the individual amplifier stages have not only been trimmed to
minimum displayed noise level but adjusted such that they provide good intermodulation characteristics
with an acceptable noise factor.

The input signal passes a switchable input divider (attenuation range 0 to 70dB in steps of 10dB for
inputl, and 0 to 70 dB in steps of 5dB for input2), which also switches the internal calibration and test
signal.

The preselector module contains three fixed and six variable preselection filters. The filters are inserted
befare a switchable preamplifier. The module can be switched off in the analyzer mode.

In the RF converter, the signal (7.9414 to 14.9414 GHz) is converted to the 1st IF (7.9414), using the
1st LO after having passed the input lowpass in the 1st mixer. Following the 1st IF filter and the IF gain,
the signal is converted to the 2nd IF of 741.4MHz.

By those ESI models having a frequency range greater than 7 GHz, the signal is divided, after the input
divider, in a switchable diplexer. The portions of the signal below 7 GHz are further processed in the RF
converter. The portions of the signal above 7 GHz are fed via a YIG filter to the MW converter. The
conversion of the IF of 741.4 MHz takes place in this module. The LO required for the conversion comes
from the RF converter and, depending on the frequency range, is either fed directly or via a doubler to
the mixer.

The next module in the signal path is the 2nd IF Converter, which provides for conversion of the second
IF to the third IF of 21.4 MHz and generation of the second and third LO. Apart from several amplifiers it
contains a filter on 741.4 MHz with a 3-dB bandwidth of 10 MHz. This filter serves as resolution filter if
the resolution bandwidth is 10 MHz and it reflects the image frequency which might be generated by the
third conversion.

The resolution filters for bandwidths between 1 kHz and 5 MHz are located on the IF filter board . With
the 10-MHz bandwidth, the filter stages of the board are bypassed. Crystal filters are used for
bandwidths between 1 and 30 kHz, LC filters are provided for bandwidths of 50 kHz or above. The
individual filter stages have been decoupled from each other by means of amplifiers which is why they
act as Gaussian filter. Subsequent to the first two filter stages, switchable IF amplifiers (Step Gain) and
two independent calibration amplifiers are fitted. The step gain can be switched in 0.1-dB steps from 0 to
50 dB and is used to amplify the signal on the reference level. One of the two calibration amplifiers is
used to compensate for the deviations of amplification with different bandwidth or step-gain settings.
This ampilifier is controlled via the serial interface of the level transputer and a D/A converter on the IF
filter board. The second calibration amplifier is controlled by an analog voltage, which is modified by the
frequency transputer during scan or sweep according to the frequency response of the input stages.

The IF filters are followed by the log module, which provides for a dynamic of 110 dB. The video signal
thus created is passed to the detector board. There, it is through-connected to the rear panel.

If resaolution bandwidths are < 1kHz, the signal path via the log module remains unused. The signal is
still filtered by the IF filter board to a bandwidth of 3 kHz, but then converted to a 25-kHz IF and filtered
digitally on the module. An 18-bit A/D converter is provided on the digital IF for sampling with the 25-kHz
IF.

A measuring A/D converter with a sampling rate of 20 MHz is provided on the detector board. Due to the
high sampling rate of the A/D converter the analog peak detectors are not required, they are digitally
simulated following the converter. Video filtering is carried out digitally, too, in the noise filter gate-array
on the detector board. For video bandwidths < 20 kHz, additional filtering is carried out using a DSP,
which remains disabled above 20 kHz.
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Processor Structure

Apart from a pentium-CPU, the ESI is provided with four T805-32-bit transputers and a 16-bit transputer
T225. Two DSPs are provided in the basic instrument for digital signal processing.

The pentium-CPU controls the complete data exchange with the periphery, such as keybaord entry,
representation of the softkeys and operation via the IEC bus. The transputers independently control the
test procedure, calculate correction factors and display the measuring curve on the screen. The
transputers are provided with the current instrument settings by the pentium-CPU via a link adapter,
which connects the ISA bus of the CPU board with a transputer link of the T805 on the graphic beard
(called GTP = graphic transputer in the following). Other transputer links couple the T225 and one T805
on the graphics board and the two T805 on the detector board (LTP = level transputer) and the Fracsyn
(FTP = frequency transputer) to the GTP. T225 is exclusively used as interface between the GTP and
the chipset for graphics.

Tasks of the Level Transputer

The PTP receives the level-dependent settings from the graphic transputer and causes the
corresponding switchovers in the hardware to be made via a serial interface. The PTP has the following
functions: making the level-dependent settings such as attenuation of the attenuator, the bandwidths on
the IF filter and level correction with the calibration frequency (120 MHz) and, on the other hand,
programming of the DSPs, obtaining the measured values and passing the measured values to the
graphic transputer via the transputer link. To meet these requirements, the PTP is provided with its
individual serial bus to those boards which require level-dependent settings. |.e., the modules IF filter,
digital IF, attenuator contral board.

Tasks of the Frequency Transputer

The FTP receives the current receiver frequency and scan or sweep setting from the graphic transputer
via the PTP and calculates the required synthesizer settings. For settings which have to be made during
a scan/sweep, the FTP is fitted with a fast parallel bus on the fracsyn module, which also addresses the
sweep synthesizer. The subsequent settings have to be made: the frequency-dependent level
correction, coarse tuning of the YIG oscillator and control of the scan/sweep output. The fracsyn module
therefore accommodates D/A converters which are programmed parallely during the sweep and which
provide control voltages. The voltage for the sweep output is applied to the rear panel where it provides
a sawtooth valtage which starts at OV at the sweep start and increases to 10 V at the end of sweep. The
voltage for frequency-response correction is passed to a voltage-controlled amplifier on the IF filter
board which caompensates for the frequency-dependent attenuation characteristic of the input stages.
The third tuning veoltage leads to the RF module where the main coil of the YIG oscillator which is
integrated in the YIG sampler is controlled by means of a voltage-controlled current source, thus
conirolling the coarse tuning of the first LO. Two additional voltages tune the tracking preselection
filter.D/A converters which are required for options are provided in the basic ESI model. A serial bus is
available for the FTP to use when controlling time-critical settings.
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ESI

Monitoring the Function of the ESI

Switch-on Test

Following switch-on of the instrument a selftest of the processor functions is executed first.
Subsequently, the transputer net is initialized, which adopts control of the analog modules.

Monitoring of the Synthesizers and Signal Levels

The ESI is provided with a large amount of selftest points which can be switched to an A/D converter via
multiplexer. Most of these test points are located on the analog modules and, by means of level
detectors, allow for monitoring the levels in the signal path, the output levels of the LO drivers and the
tuning voltages of the oscillators. The selftest voltages which are required for proper functioning, are
additionally monitored by comparators. The output signals of these comparators are stored and checked
by the level transputer during each request of a measured value. If one of these comparators responds,
one of the following error messages is output:

Message Meaning see Section

Reference unlock Reference osxillator not synchronized "Error Messages of the Synthesizer"
LO UNL First LO not synchronized "Error Messages of the Synthesizer"
2nd/3rd LO unlock Second and third LO nat synchronized "Errar Messages of the Synthesizer"
Level 1st LO LO level at first mixer too small "Error Messages of the Synthesizer”
Level 2nd LO LO level at second mixer too small "Error Messages of the Synthesizer"
Level 3rd LO LO level at third mixer too small "Error Messages of the Synthesizer"
OvVLD Input signal too large "Overload Messages”

IF OVLD Signal following IF amplifier too large "Overload Messages”

1088.7531.82
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ESI Function Monitoring

Error Messages of the Synthesizer

When the message LO UNL is displayed, the instrument continues operating, however, the signals
indicated may have been shifted on the frequency axis. In particular, when the instrument is operated at
about the maximum or minimum operating temperature, it may occur, after ageing of the instrument,
that the tuning voltage of the voltage-controlled oscillators drift at the limit of the permitted range.
Theretore, correction of the pretuning is provided for the first LO (YIG oscillator) and the third LO (VCO)
which is performed during total calibration of the instrument, thus eliminating the error. Correction is not
required for the second LO, since it is obtained by multiplication of the third LO. For measuring accuracy
reason, it is recommended with very cold or hot environment to call the total calibration of the instrument
(after a warm-up period of at least 30 minutes).

When the message "Reference unlock” is output and if the analyzer is set to external reference, check
that the latter is applied with the correct frequency and sufficient level at connector EXT REF IN/OUT. i
the instrument is set to internal reference, the message should only occur during a short warm-up phase
following switch-on.

The message Level Lo means that the level at the LO gate of one of the mixers is too low, which may
lead to dips in the conversion attenuation. In any case, this message indicates a fault inside the
instrument.

Overload Messages

The messages OVLD and IF-OVLD indicate an overload in the signal path of the instrument. These
messages are a warning that the instrument indication will seem to be wrong, because one stage in the
signal path is operated with the 1-dB compression or above.

The message OVLD indicates that one stage preceding the variable IF amplifier is operated with an
exceeded level. The level can only be reduced by an increased attenuation of the input attenuator (RF
Attenuation). Overload at the input mixer and in the subsequent stages frequently occurs, if pulsed or
highly modulated signals are applied. Such signals have a high peak value compared to the input
bandwidth and this may lead to compression of these stages.

If this message is output without an input signal being applied, the input mixer is defective. The LO
feedthrough (= the level display with input frequency zero) depends to a large extent on the balance of
the input mixer. Since a partially faulty mixer becomes very unbalanced, thus providing very high LO
feedthrough, this may lead to overload of the subsequent stages and thus to output of the message
OVLD.

The message IF-OVLD indicates compression in one stage following the switchable IF amplifier. In
receiver mode this can be remedied by increasing the input attenuation, in analyzer mode by increasing
the reference level. In the receiver mode, the IF amplification depends the IF bandwidth, in analyzer
mode on the reference level and the RF attenuation.
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Selftest ESI

Selftest

The selftest allows for checking the instrument functions without using additional test instruments. When
an instrument error occurs, the module which caused the error is indicated on the screen. The following
measures are taken to localize an error:

« An additional A/D converter is provided which allows for measuring voltages on the various modules.

» While the selftest is being performed, important dc voltages, on-board supply voltages and amplifier
operating points are measured and compared to their rated values.

o Level detectors check the oscillator levels required for operating the mixers

e The calibration generator generates a 120-MHz signal with a level of 0 dBm at the RF input of the
instrument. The on-board level detectors in the signal path allow for processing of the input signal in
the individual RF and IF stages.

Operation

Operation of the selftest is explained in the Operation Manual , Chapter 2, Section "Selftest Functions™.

Testing the Processor Functions

The test of the processor functions comprises testing of the interface chips and the dynamic RAM, test
of the graphic board and the connected transputers.

If the CPU, the dynamic RAM or the hard disk are defective, the instrument may not be able any more to
output a detailed error message.

Testing the Synthesizers

Correct functioning of all oscillators is absolutely necessary for checking the signal path. Therefore, all
synthesizer modules are checked next. The synthesizer modules are tested in the following order:

1. Test of the reference frequencies with 10 MHz and 120 MHz and the derived signals with 20, 30 and
60 MHz.

2. Measurement of the signals applied to the YIG sampler (output signal of fracsyn and output signal of
sampler)

3. Test of the YIG main loop with the cutoff frequencies by measuring the YIG tuning voltage
4. Check of the LO levels and of the operating points of the LO drivers

In case of an error the selftest is aborted since it does not make sense measuring the signal path if e.g.,
no LO level is provided.

1088.7531.82 3.6 E-1
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Testing the Signal Path

Subsequently, the modules in the signal path are checked. The fracsyn module accommodates a 120-
MHz calibration generator, the output power of which is checked using individual test points. This signal
is connected into the signal path via a changeover switch in the input attenuator of the ESI. The test
sequence is as follows:

1. Check of the RF attenuator

2. Check of the RF converter by testing the operating points of the amplifiers

3. Check of the 2nd IF converter by testing the operating point of the amplifier for the second IF and
reading out of the level detectors in the signal path.

4. Check of the IF filters by testing the supply voltages for the individual filter circuits, the tuning voltages
for the filter bandwidths and the level detectors.

5. Check of detector board

Though the selftest provides high measuring depth, it cannot be assumed that the module which has
been found out to be faulty is always really faulty. A faulty cable, e.g., has the same effect as an interrupt
in the input attenuator. Therefore, have the faulty function checked by an R&S servicing shop when an
error message occurs.
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Contents - Chapter 4 "Software Update/Installing Options”

4 Software Update/Installing Options
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ESI New Installation of the ESI Software

4 Software Update/Installing Options

This chapter contains information on extension and modification of the ESI. Additional manuals obtained
together with a software/firmware update or with subsequently acquired options can be filed here.

New Installation of the ESI Software

The installation of a new firmware version can be performed using the built-in diskette drive. The
firmware update kit contains several diskettes.
The installation program is called up in the SETUP menu.

CONFIGURATION SETUP sidemenu:

The FIRMWARE UPDATE softkey starts the
instaliation program and leads the user through the
remaining steps of the update

Perfarming the update:

¥ Insert diskette 1 into the drive.
» Press the SETUP key.

» Press the menu change key @ :
The SETUP side menu is called

> Press the FIRMWARE UPDATE key.
The update is started.

The RESTORE FIRMWARE softkey restores the
previous firmware version
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Installing the Options

The following options are available with the ESI:

Tracking Generator 7 GHz FSE-B10 1066.4769.02
Tracking Generator 7 GHz with I/Q Modulator FSE-B11 1066.4917.02
Switchable Attenuator for Tracking Generator FSE-B12 1066.5065.02
External Mixer Output FSE-B21 1119.6499.02
Ethernet Interface 15-contact AUl connector FSE-B16 1073.5973.02
Thin-wire BNC connector FSE-B16 1073.5973.03
2nd IEC/IEEE Bus Interface FSE-B17 1066.4017.02

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!

Disconnect the instrument from the mains before opening the casing. Also note
the safety 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 following:

» Switch off instrument and pull the mains plug.

> Unscrew the rear feet on left and right

» Push the top and bottom cover backwards using a thin screwdriver.

» After installing the option replace the tube and fasten the rear panel feet again.

Caution!
When replacing the covers take care not to damage or pull off cables.

> Switch on ESI.
> 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.
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Contents - Chapter 5 "Documents™

5 Documents
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ESI Shipping of instrument and Ordering of Spare Parts

5 Documents

This chapter provides information on the ordering of spare parts and contains the documents for the ESI
basic unit. The replacement of modules and the spare part list is described in the service manual, order
number 1065.6016.24 (not included).

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 still applies for your instrument:

e Instrument model

e Serial number

« Firmware version

» Detailed error description in case of repair

e 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 original 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 into 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 fitting packaging must always consist of
antistatic, non-chargeable material to protect the battery from being discharged.
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Shipping of instrument and Ordering of Spare Parts ESI

Ordering Replacement 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 list

Number of pieces

Instrument type the replacement part belongs to

Contact person for possible questions

The stock numbers necessary for ordering replacement parts and modules as well as power cables can
be found further down.

Replaced Modules

Replaced modules are an economic alternative for original modules. It should be kept in mind that
replaced modules are not new, but repaired and fully tested parts. They may have traces from use
but they are electrically and mechanically equivalent to new modules.

To find out which replaced modules are available, please refer to your Rohde & Schwarz representa-
tive (or to the central service division, Rohde & Schwarz Munich).

Ordering and Delivery of Replaced Modules

For ordering replaced modules, the same indications as for ordinary parts are required.

Taking back Defective Replaced Modules

Defective modules of the replacement program which can be repaired are taken back within
3 months after delivery of the replaced module. A repurchasing value 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 fol-
lowing information:

Stock number, serial number and designation of the dismounted part,

Precise description of the error,

Stock number, serial number and designation of the instrument the part was dismounted from,
e Date of dismounting,

Name of the technician who exchanged the part.

A returned accompanying document is provided with each replacement module.
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Cable List

Cable Exchange

Table 5-1 at lists all power cables available. The stock numbers necessary for ordering replacement
parts and modules can be found in the component lists further down.

Important Note!

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.

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
IEC 83: 1975 standard B2

DS 006.7020 Type 12 complying with SEV-regulation | Switzerland
1011.1059, standard sheet S 24 507

DS 006.7036 Type 498/13 complying with USA/Canada
US-regulation UL 498, or with IEC 83

DS 0086.7107 Type SAA3 10 A, 250 V, Australia
complying with AS C112-1964 Ap.

DS 0025.2365 DIN 49 441, 10 A, 250 V, angular Europe (except Switzerland)

DS 0099.1456 DIN 49 441, 10 A, 250 V, straight

1088.7531.82
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