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Certitied Quality System

1SO 9001

DQS REG. NO 1954-04

Sehr geehrter Kunde,

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

Dear Customer,

You have decided to buy o
Rohde & Schwarz product. You
are thus assured of receiving a
product thet is monvtactured
using the most modern methods
avaitable. This product was de-
veloped, monufactured  ond

tested in compliance with our

guality menagement system stan-
dards.

The Rohde & Schwarz guality
management system is certified
according to 1SC 9601.

Cher client,

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

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

(SO 9001,







Adressen/Addresses

FIRMENSITZ /HEADQUARTERS Telefon/Phone
Telefox
E-mail

ROHDE & SCHWARZ GmbH & Co. KG
Mithldorfstrafie 15 . 81671 Miinchen +49 89 41 29.0

Postlach 801469 - 81614 Minchen +49 892 41 29- 12164
Internet: www.rohde-schwarz.com -

WERKE/PLANTS

ROHDE & SCHWARZ Messgeritebau GmbH +49 83 31 10 80
Riedbachstrofie 58 - 87700 Memmingen +49 83311081 124
Postfach 14 52 . 87686 Memmingen -

ROHDE & SCHWARZ GmbH & Co. KG

Werk Teisnach +4% 99 23 8 570
Kaikenrieder Strafle 27 - 94244 Teisnach +49 992385711 74
Postfach 11 49 . 24240 Teisnoch -

ROHDE & SCHWARZ GmbH & Co. KG - Werk Kéln +49 22 03 490
Graf-ZeppelinStraBe 18 - 51147 Kéln +49 22 03 49.51 3 08
Postfach 98 02 60 - 51130 Kaln -

TOCHTERUNTERNEHMEN /SUBSIDIARIES

ROHDE & SCHWARZ Veririebs-GmbH +49 89 4129120 07
Mihldorfsirafie 15 - 81671 Minchen +49 89 4129135 67
Postfach 801469 - 81414 Miinchen customersuppori@rohde-schwarz.com

ROHDE & SCHWARY Infernafional GmbH +49 89 4129.120 05
MiihldorfstraBe 15« 81671 Miinchen +49 89 4129-135 97
Posttach 80 14 60 - 81414 Minchen -

ROHDE & SCHWARY Engineering and Soles GmbH  +49 89 4129137 11
Mikldorfstralle 15 - 81671 Miinchen +49 89 4129137 23
Postfach B0 14 29 - 81614 Minchen -

+49 50 42 9 98.0
+49 50 42 9 98.105
rsbick@rsbick. rohdeschwarz.com

R&S BICK Mobilfunk Gmbl
Im Landerfeld 7 - 31848 Bad Minder
Postiach 20 62 - 31844 Bad Minder

ROHDE & SCHWARZ FTK GmbH +49 30 6 58 91-122
WendenschloBsirafle 168, Hous 28 +4% 30 65 550221
12557 Berdin -
ST Gesellschaft fiir Systeme

+4% 30 6 58 842 22
+49 30 5 58 84-1 83

sit.info@sit.rohde-schwarz.com

der Informationstechnik mbH
WandenschloBstrafie 168, Haus 28
12557 Berlin

Zweigniederlassungen der Rohde & Schwarz Veririebs-GmbH/Branch offices
of Rohde & Schwarz Verfriebs-GmbH

{+49 30) 34 79 480
1+49 30} 34 79 48.48
customersupport@rohde-schwarz.com

Zweigniederlassung Berlin
ErnstReulerFiaiz 10 - 10587 Berin
Postfach 100620 - 10566 Berlin

Zweigniederlassung Biiro Bonn {449 2 28) 918 900
JoseFWirmerStrafie 1-3 - 53123 Bonn [+49 2 28) 25 50 87
Postfach 140264 . 53057 Bonn customersupport@rohde-schwarz.com

Zweigniederlussung Homburg {+49 40) 63 29 000
Steiishooper Allee 47 - 22309 Hamburg {+4% 40} 636 78 70
Postfach 602240 « 22232 Homburg customersupport@rohde-schwarz.com

Zweigniederiassung Kdln {49 22 03) 8070
Graf-Zeppelin-Stralle 18 - 51147 Kéln {+49 22 03) 807-50
Postfach 900149 . 51111 Kéla customersupport@rohde-schwarz.com

(+49 61 02) 20 07.0
(+49 61 02) 80 00 40
customersupport@rohdeschwarz.com

Zweigniederlossung Mitte
Siemensstrafie 20
63263 Neusenburg

2Zweigniederlassung Miinchen [+49 89) 41 86 950
Mihldorfsiralle 15 - 81671 Miinchen (+49 89} 40 47 64
Postfach 80144% - 81614 Minchen customersupport@rohdeschwarz.com

Zweigniederiassung Nomberg
Donaustrale 34
90451 Nimberg

(+49 9 11} 642030
{+49 9 11] 64203-33
customersupport@ochdeschworz.com

2weigniederlossung Telekommunikation
Siemenssirafle 20
63263 Neulsenburg

(+49 61 02) 20 070
{+49 61 02} 20 6712
cusiomersuppori@rohde schwarz.com

ADRESSEN WELTWEIT/ ADDRESSES WORLDWIDE

Algeria ROHDE & SCHWARZ Bureou d'Alger (2} 59 24 53
5 B, Place de Laperrine (2} 69 46 08
16035 Hydra-Alger -
Argentina  Precisién Elecirénica SRL {14) 331 16 85
Av. julio A, Roce 710 - Piso 6 {141 334 51 N
1067 Byenos Alres preehcir@satlink com
Australia ROHDE & SCHWARZ Sates {2) 8845 4100
{AUSTRALIA] Pry. Lid. {21 9738 3988
Unit 6, 2.8 South Street Service {2) 8845 4188
Rydafmere, N.SW. 2116 {2) 9638 0832
sales@rsaus.rohde-schwarz.com
service@rsaus. rochdeschwarz.com
Austria ROHDE & SCHWARZOSTERREICH (3160261 41
Ges. m. b. H. {11602 61 41-14
Sonnleithnergasse 20 office@rsoe.rohde-schwarz.com
1100 Wien
Azerbeijon  ROHDE & SCHWARZ Azerbaijon 12933132
Licison Office Baku 129303 14
Azerbaijan Avenve 35 -
370139 Boku
Balfic
Countries siche/see Denmark
Bangladesh  Business infernational Ltd. {2 881 06 53
Corporation Office {2) 982 82 91
MHouse No: 95/A, Block -# -
Road No: 4, Banani
Dhaka - 1213
Belgivm ROMDE & SCHWARZ BELGIUM NV, {2)7 215002
Excelsicrioan 31 Bus 1 {2)7 2509 36
1930 Zaventem info@rsb. rohde-schworz, com
Bolivia siehe auch/see also Argentina
RBCO LTDA, 21328403
Av. Mariscal Santa Cruz 1392 {2} 39 3G 47
Ed. Cdmara Nacional gibata@cooba.entelnet.bo
de Comercio
Piso 10, CL1010-1011
la Paz
Brezil ROHDE & SCHWARZ DO BRASIL LTDA,

Av, Alfredo Egidio de
Souza Aranha, 177

1° andar - Santo Amaro
047246170 Séo Paulo- SP

(1) 56 41 1200
{11] 56 41 78 10




Adressen/Addresses

Brunei

Bulgaria

Canada

Chile

China

Colombia

Costa Rice
Croafic

Republic of
Cyprus

Czech

Republic

Denmark

Ecvador

Egypt

&l Salvador

Estonia

2760626
2760629
gklegpi@signet.com.sg

GKL Equipment PTE. Lid.
#1101 BP Tower

396, Alexandra Road
Singapore 119954
Republic of Singapore

ROHDE & SCHWARZ
Representation Office Bulgaria
39, fridtjo Nansen Blvd.
1000 Sofie

(2) 963 43 34
(2} 963 21 97
rohdebg@rsoe.com

Kommunikationstechnik/Communications Equipment:

ROMDE & SCHWARZ CANADA Inc. {613} 592 B8O 0O
555 March Rd. (613} 592 80 0%
Kanata, Ontario K2K 2M5 -

Messtechnik/T & M Equipment:

TEKTRONIX CANADA, Inc. {416) 747 50 00
3280 Langsteff Road, Unit 1 {(905) 76072 41
Concord, Ontario L4K 586 -
DYMEQ itda. {2} 277 30 50
Avenida Larrain 6666 {2) 227 87 75
Santiago dymeg@entelchile.net
ROHDE & SCHWARZ {10} 64 312828

Representative Office Beijing
Parkview Center, Room 602
No. 2 Jiangtai Road,

Chao Yang District

Befjing 100016, P. R. China

110) 64 37 98 88

Ferrostaal de Colombia 14157700
Av. Eldorads Mro, 9703 nterior 2 {11413 1806
Santafé de Bogota, D.C. mc_fsc@multiphone.net.co
siehe/see Mexico [EPSA)

siehe/see Austria

HINES TELECAST LTD. (4) 425178
Agiou Thoma 18 [4) 42 46 21
Kiti

Larnaca 7350

ROMDE & SCHWARZ « Prahg, s.r.o. (2624322014
Pod Kastany 3 {2124 31 70 43
160 00 Praha 6 rohdecz@rsoe.com
ROHDE & SCHWARZ DANMARK A/S 43 43 6699
Ejby Indusrivej 40 A3 A3 77 44
2600 Glostrup RSDK@post] ele.dk
REPRESENTACIQMNES {2} 2522 51
MANFRED WEINZIERL {2) 25 22 51

Guonguiltagua 72 {39.93}
Urbanizacian Jardines del Baldn
Quito

U.AS. Universal Advanced Systems
31 Manshiet E| Bakry St., Meliopalis
11341 Cairo

siche/see Mexico (EPSA)

ROHDE & SCHWARZ DANMARK A/S

Estonian Branch Office
Narva mnt. 13
10151 Tallian

mwaeinzierl@accessinter .net

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

{6) 1431 20
{61 1431 21

Finlend

France

Ghana

Greece

Guatemala

Honduras

Hong Keng

Hungary

iceland

india

Indonesia

ron

Orbis Oy
P.O.B. 15
00421 Helsinki

ROHDE & SCHWARZ FRANCE
Immeuble "le Newton®

%.11, rue Jeanne Braconnier
92366 MeudondaForét Cédex

Niederlossung/Subsidiary Rennes:
ROHDE & SCHWARZ FRANCE
Sigma 1

Rue du Bignon

35135 Chantepia

Niederlassung/Subsidiary Toulouse:

ROHDE & SCHWARZ FRAMNCE
Technopare 3

B.P.501

31674 Lobage Cédex
Biros/Cffices:

Aixen-Provence

Lyen

Nency

KOP Engineering Lid.

P.O. Box 11012

3rd Floor Akai House, Osu
Accra

MERCURY SA,
6, Loukignou Sir,
10675 Athens

siehe/see Mexico [EPSA)
siche/see Mexico (EPSA)

Schemidt & Co. {HK} Ud.
&/F North Somerset House
Taikoo Place

$79 King's Road
Quarry Bay, Hong Keng

ROHDE & SCHWARZ
Budapesti roda

Etele ut. 48

1115 Budapest

siehe/see Denmark

ROHDE & SCHWARZ

India Pvt. td.

244, Okhda Industrial Estale
Phaose - Hi

New Delhi 110020

P.T. REKANUSA SOLUS
Menara Rajawali,

24th Hoor

Jt Mega Kuningan tot # 5.1
Kawasan Mega Kuningan
Jokarta 12950

ROHDE & SCHWARZ IRAN
Ligison Office - Reg. N° RFC 1947
Dr, Behaschty Ave., Pakistan Ave.,
12th Streat N° 1

Tehran 15317

9] 47 88 30
91531604
info@orbis. fi

{1} 41 36 10 00
(1141361110

{2) 99 51 97 00
[2) 99 41 91 31

{5} 61 39 10 69
5161 3999 10

{4) 9407 39 94
{4) 9407 55 11
{4) 78 20 88 10
{4] 78 29 94 71
3] 83 54 51 29
13) 83 55 39 51

(21} 77 9913
121} 22 47 69

17229213
{11721 5198
mercury@hol.gr

250703 33
28 27 56 56

frankwong@shi.schmidigroup.com

(1] 203 02 82
(1) 203 02 82
rohdehu@rsoe.com

{11} 68374 84

rsindiad@vsnl.com

121) 576 16 02
121 576 16 04

{218 73 02 82
(21187302 83




Adressen/Addresses

siche/see Greot Britain Mexico Yertrieb Kommunikationstechnik/

Sales of Communicafions Equipment:

ROHDE & SCHWARZ ITALIA S.p.c. 16} 41 59 81 ELECTROINGENIERIA de Precisién {5} 5597677
Via Tiburting 1182 6} 41 59 82 7¢C S.A. (EPSA} {51 575 33 81
00154 Roma - Uxmal 520 epsa@compuserve.com

Colonia Vertiz Narvarte
Ceniro Direzionale Lombardo {29570 41 035600 Mexico DF
Via Roma 108 {2) $5 3027 72
20060 Cassina de” Pecchi {Mi) Verlrieh Messtechnik/Scles of T&M Equipment:

Tekironix 5.A. de C.V. {5) 666 63 33
ADVANTEST Corporation (3133427553 Periférico Sur 5000, 8° Piso (3) 666 63 36
RS Sales Depariment (3)53227270 Col. Insurgentes Cuicuilco
ShinjukuNS Building, 4-1 yoshimu@inst.advaniest.co.ip Del. Coyoacdn
Nishi-Shinjuku 04530 Mexico, D.F.
Tokyo 163-08, lopan

Nepal Abishek Trade Links (P) Ld. {1} 25 69 30

Jordan Middie East Development (6] 465 G671 P.OB. 9700 (11242573
¢/o Jordan Crown Engineering & Trading Co. (6] 465 96 72 Kathmaondu Durbar@hotel.mos.com.np
£.0O. Box 830414
Amman, 11183 Netherlonds ROMDE & SCHWARZ {30} 6GC 17 Q0

NEDERLAND B.V. {30} 600 17 99

Kazokhstan ROHDE & SCHWARZ Kazakhstan 327263 5555 Perkinsbaan | Rob.DenHartog@rsn.rohde-schwarz com
Haison Office Almaty 327263 46133 3439 ND Nieuwegein
#L Respubliki 15 -

480013 Almaty New Zealand Nichecom (4] 232 32 33
Level 1 Tawa Plaza {41232 3230

Kenya Excel Enterprises Lirnited {21 558088 210 Main Rd / P.O.B. 56-045 ISDN (4} 237 3010
Bunga Road [2) 54 46 79 Tawa, Wellington robin.hodgson@nichecom.co.nz
P.0O. Box 42 788
Nairobi Nicaragua  siehe/see Mexico {EPSA}

Koreq Hana Technica Corp. (21514 45 46 Nigeria Ferrastaat {Migeria) Lid. {i] 262 00 60
Seoul Kangnam, P.C. Box 1458 (21514 45 49 27 /29 Adeyemo Atkatja Street (11262 00 64
Young Dong Bldg. 4F hanateco@unitel .co.kr P.O. Box 72021
63-16 Nonhyun-Dong, Kang Nam-Ku Victoria Island
Seoul Lages

Kuwait Group Five Trading & Contracting Co. 244 9 72 Norway ROHDE & SCHWARZ NORGE 23172250
P.O. Box 26645 244 95 28 Dstensjeveien 36, P.O.B. 103 BRYN 2317 22 69
Sctat 13127 0611 Oslo -
State of Kuwait

Oman T&M Equipment and Broadcasting:

Latvia Rohde & Schwarz Danmark A/S {71 5023 55 Mustofa & Jawad Science & industry Co. Lid. 60 2009
totvian Branch Office 715023 80 P.O. Box 3340 4070 66
Merkela iela 21-301 rsdk@rsck.rohde-schwarz.com Post Code 112
1050 Rigu Ruwi

Sultoncte of Oman

Lebenon Rohde & Schwarz Infernctional {1} 465 64 28 Ext. 303
Ligison Office Riyadh [t} 465 64 28 Ext. 229 Pakistan TeicoNet Communications & (51}263072
PO Box 361 Enginesring (5112632 11
¢/o Haji Abduliah Alireza & Co. 213/D, Ordnance Rood tnc@meganet.com.pk
Riyadh 11411 - KSA Rawalpindi-Pakistan-46000

Liechtenstein  siche/see Switzerland Panamma siehe auch/see also Mexico (EPSA}

Lithuemicr Rohde & Schwarz Donmark A/S 222 46 62 ELECTRONICO BAIBOA S.A. 61493 64
tithuarnian Office 222 46 62 Av. El Poicgl, Edif. El Dorade 2341820
tukiskiv 5228 Urb. Los Angeles pdubois@ebsa.com
2600 Vilnius Panama City

Lluxembourg  siehe/see Belgium Papua-

New Guineo siche/see Australia

Malaysia DAGANG TEKNIK SDIN, BHD, (3) 7035503,/7035568
Neo. 9, Jolan 85 43/2 137033439 Peru siehe auch/see also Argenting
Taman People’s Pork danik@tm net.my
47301 Petaling Jaya BMP INGENIERDS S.A. {1} 225 40 30
Selangor Darul £hsan Av. josé Gdlver Borrenechea 445 {1} 475 15 13

Urb. Corpac - San Borja wmelgarejo@bmp.com.pe

Malta ITEC - Internatienal Technology bid, 37 4300 Lima 41
B’Kara Roud 37 43 53
San Gwann itec@keywotld, net




Adressen/Addresses

Philippines

Poland

Portugal

Romunia

Russian
Federation

Scruci
Arabia

Singapore

Sfovak
Republic

Slovenia

Scuth Africa

Spain

S$ri Lanke

Sudan

Sweden

{2)8 1329 31
{(2) 8170507

MARCOM Industrial Equipment, inc.
MCC P.O.Box 2307

&L Mezzanine Suite, Vernide |
Condominium120 Amorsclo St
tegaspi Village

Makati City/Philippines 3117

ROHDE & SCHWARZ
Oddzicl w Polsce

ul. Stawki 2, Pletro 28
00-193 Warszawa

{22} 860 64 90
{22] 860 64 99
rohdepi@rsoe.com

TELERUS
Sistemas de Telecomunicagdes, S.A. 21) 412 35 9¢
Rua General Ferreira Morting, fote 6,28 {21} 412 3600

1495 Algés telerus@mail telepac.pt
ROHDE & SCHWARYZ {1} 410 68 46
Representation Office Bucharest {1} 4112013
Uranus 98 rohdero@rsoe.com

Bloe U8, scara 2, efaj 5, ap. 36
76102 Bucuresti

ROHDE & SCHWARZ
Representative Office Moscow
Kazachy per. 7

{095) 234 49 62
{095) 234 49 63
rehderss@rsoe.com

109017 Moscow

Rohde & Schwarz Liaison Office

¢fo Haji Abdullah Alireza Co. tid. (1) 465 64 28
P.O.B, 361 {1) 465 07 82
Riyadh 11411 _
Vertrieb/Sales:

INFOTEL TECHNOCLOGES LTD. 287 68 22
19 Tai Seng Drive 284 93 55

Kinergy Building # 04600 general@infoiel.com.sg

Singapore 535222

Service:

Rohde & Schwarz

Suppor! Cenire Asia Pre. Lid. 846 37 10
1 Kaki Bukit View 846 00 29

#04.05/07 Techview rssca@mboxd. singnel.com.sg
Singapore 415941

Specialne systemy o software, a.s. {7] 65 42 25 29
Svrcic ul {7] 65 42 Q7 68
84104 Bratislava 3s@internet.sk
ROMDE & SCHWARZ {615 123 46 51
Representation Ljubljana (613 123 46 11

Koprske 92 rohdesi@rsoe.com
1000 Ljubljona

Proteas Data Systems (Pty} Lid {E1] 786 36 47
Comemunicaiions & Measyrement {11] 786 58 91

Division Colin.Forbes@proten.co.za
Privete Bag X19

Bramley 2018

ROMDE 8 SCHWARZ ESPANA (911334131070
Salcedo, 11 ($1) 729 05 06
28034 Madrid rema@rsd.rohde-schwaorz.com
LANKA AVIONICS (1) 95 66 78
658/1/1, Negombo Road {19583 1
Mattumagale -
Ragama

SolarMan Co. itd. {11147 3108
P.O. Box 11 545 {11}78 17 25
Karthoum

ROHDE & SCHWARZ SYERIGE AB {8} 605 19 00
Flygfilisgatan 15 I8} 605 19 80

Switzerland

Syria

Tanzania

Toiwan

Thaland

Turkey

Ukraine

United
Arab
Emirates

United
Kingdom

Uruguay

12830 Skarpndick infa@rss, rohde-schwarz.com
Roschi Rohde & Schwarz AG (319221522
Papiermihlestrasse 145, Postfach {31} 921 8101
3063 itfigen -
Eleciro Scientific Office 1111231 5974

Baghdad Sireet {1112318875
Dawara Clinical Lab. Building -
P.O.B. 8162

Damascus

Security Systems (1) id. 22} 27600 37
P.O. Box 7512 {22} 276 02 93
Dar Es Saleam

Lancer Communication Co., LTD. 2023911002
16F, No. 30, PeiPing East Rood 2123958283

Taipei rosa. ho@lancercomm com.tw
Vertrieb Kommunikationstechnik/Sales Communications
Equipment:

TPP Operation Co., Lid, {2} 880 93 45
41/5 MoobanTarinee Boromrajchonnee Rd. (2} 880 93 47
Talingchon, Bongkok 10170 -

Veririeb Messtechnik/Sales T & M Equipment:
Schmidt Scientific {Thailand) Lid. (2] 643 13 309

212 Government Housing Bank Bldg. {2) 643 13 40
Tower i, 19th Floor, Rama 9 Rd.,

Huaykwong, Bangkapi, Bangkok 10320 -
ROHDE & SCHWARZ (218} 38519 17
Liaison Office Istanbu (216) 385 19 18

Bagdad Cad. 191/3, Ard.
81030 Selamicesmedstanbul

rsturk@superonline.com

ROHDE & SCHWARZ
Representative Office Kisv
k. Patrisa Loumoumba, £
252042 Kiev

(044) 268 60 55
{C44) 268 B3 64
rohdeuk:@rsoe.com

Service-Center fiir den Mittieren Osten/
Service Center for the Middie East:

ROHDE & SCHWARZ Emirates L.L.C. |2} 631 20 40
POB. 31156 (2} 631 30 40
Abu Dhabi -
ROHDE & SCHWARZ {2} 63 35 670
Ligison Office Middle East (2163 35671
PO, Box 311 56

Abu Dhabi -
Veririeb/Sales:

ROHDE & SCHWARZ licison Office Dubai (4] 39 44 829
P.O.B, 53726 {4) 39 44 794
Dubai -
R&S BICK Mobile Communication

POB. 17466 (41813675
JAFZ, 1OB 04028 41813676
Dubat -
ROHDE & SCHWARZ UK Lid, (1252)811377

Ancelis Business Park

(12 52) 81 14 47
Fleet, Hompshire GU 13 8UZ -

siehe auch/see dlso Argentina




Adressen/Addresses

AEROMARINE S.A. {2} 400 39 62
Cerro Largo 1497 {2} 401 85 97
11200 Montevideo aeromar@adinet.com.uy
USA Kommunikationstechnik/Communications Equipment:
ROKDE & SCHWARZ, Inc. {301} 459 88 00

4425 Nicole Drive {3011 459 28 10
lanham, MD 20706 -

Messtechnik/T & M Equipment:

TEKTROMK Inc. [BOQ) 835 9433 Ex1. 6630
P.O.B. 500, M/S 50214 {800} 835 7732
Beaverion, OR $7076 -
Venexvelr  EQUILAB TELECOM C.A. {234 46 26
Centro Seguros ba Paz : [2} 239 52 05
Piso 6, Local E-61 r_romire@equilabtelecom com.ve

Ava, Frandsco de Miranda
Boleita, Caracas 1070

Military customers only:

REPRESENTACIONES BOPIC S.A. (21985 21 29
Av. Diego Cisneros {21 985 39 94
Centro Empresarial 1os Ruices incolr@cantv.net
Qf, 119, ter piso
Los Ruices
Caracas

Yietnam Schmidt Vietnam Cao., Lid. {4) 834 61 86
8/F, Schmidi Tower, Hanoi {d] 834 61 88
intern, Technology Centre syha@schmidt group.com
Cau Giay, Ty Liem, PO Box 89
Hanoi

Yugostavia  see/siche Austria

Nicht aufgefihrie Einder/Countries not listed:
ROHDE & SCHWARZ INTERNATIONAL GmbH
P.O.B. 8G 14 69
81414 Miinchen / Germany
Please fax fo +49 89 41 29 136 62







FSU

Manuals

Contents of Manuals for Spectrum Analyzer FSU

Operating Manual FSU

The operating manual describes the following rmodels and options of spectrum analyzer FSU:

e FSU3 20Hzt03.6GHz
¢ FSUB8 20Hzio8GHz

Option FSU-B4  OCXQO - reference oscillator
Option FSP-B10  external generator control
Option FSU-B16  LAN interface

Option FSU-B25  electronic attenuator

@ & 8 9

This operating manual contains information about the technical data of the instrument, the setup
functions and about how to put the instrument inio operation. It informs about the operating concept
and conirols as well as about the operation of the FSU via the menus and via remote control. Typical
measurement tasks for the FSU are explained using the functions offered by the menus and a selec-

tion of program examples,

Additionally the operating manual inclides information about maintenance of the instrument and
about error detection listing the error messages which may be output by the instrument. 1t is subdi-

vided into 9 chapters:

Chapter 1 describes the conirol elements and connectors on the front and rear panel as well
as all procedures required for putting the FSU inte operation and integration into a

test system.
Chapter 2 empty

Chapter 3 describes the operating principles, the structure of the graphical interface and of-

fers a menu overview,

Chapter 4 forms a refersnce for manual control of the FSU and contains a detailed descrip-
tion of ail instrument functions and their application. The chapter aiso lists the re-

mote control command corresponding to each instrument function.

Chapter 5 describes the basics for programming the FSU, command processing and the

status reporting system.

Chapter 6 lists all the remote-control commands defined for the instrument. At the end of the
chapter & alphabetical list of commands and a table of softkeys with command

assignment is given.

Chapter 7 contains program examples for a number of typical applications of the FSU.

Chapter 8 describes preventive maintenance and the characteristics of the instrument’s in-
terfaces.

Chapter 8 gives a list of error messages that the FSU may generate.

Chapter 9 containg a list of error messages.

Chapter 10 containg an index for the operating manual.

Service Manual - Instrument

The service manual - instrument informs on how to check compliance with rated specifications, on
instrument function, repair, troubleshooting and fauit elimination. it contains ali information reguired

for the maintenance of FSU by exchanging modules.

1129.9055.12 0.1
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FSU Contents - Preparing for Operation

Contents - Chapter 1 " Preparing for Operation "

1 Preparing for OPeration ... tnsreriasssmssass s sasssnssassesmrsamsmsanssssas 1.1
Description of Front and Rear Panel VIEWS ... ecivnsc s e sssce e sesesessssssssssssme e ere 1.1
TN VW . ettt e e e et s bt rea e e e b et bbb A RS R e rR A b s et SRt e e etn 1.1

BB VW Lttt et e a ek b4 h s SRR b e oAb E e R e s Ra e nbr et 1.9
Getting Started with the INSIrUMENt.......covrrnr s s 1.14
Preparing the instrument for ODeration ... e 1.14
Sething UP the INSITUMENT L e e s e sr e s e s e e nte s sreraaran 1.14
Stand-along OPeration ..o e e 1.14

Rz To e TH 3112 To TN U OO UTSSTR P 1.15

EMI Protection MEaSUIES ..ot n e nen e s n st nr e e na e 1.15
Connecting the Instrument 10 the AC SUDPIY ..ot ever s rre e e v s ens e s assrsnressrvens 1.15
Switching the [Insirument On/off .o e 1.16
SWItChing 0N the INSITUIMIBITE .o ecrie e erervsaerae s vsressssenesrarsnssesassnsarsesrersssnereans 1.16

Startup Menu and Booting......cocceeecre v eartrreen et e ettt nen 1.17

SWHCHING O the FSU ettt s 1.17

POWEI-SAVE MOUE ..oiveiriicieiiis et ir sttt s e s st et e bttt b et e e b s e e s stae s bes 117

Recalling the most recent instrument SEHHNGS ..ot 1.18
FUNCHONA] TEST .iiiiiiicisiniin i mtie s s cr i e s ree s cernnnsra s asnsnss smessus e nnamassmnsanssssussmnnsssessmssnsnrnenansasns 1.18
WINTOWS NT oovvrinsinrsssiarmnsismmnsssicssmnsniserenssssenssrressesrascassessenssasssssnsssses sansasssssserass sxsmes aarecsssanresssansaess 1.19
Connecting an External Keybhoard ... msesssemsssssrssssssessses ssnssmscsssssssnssesas 1.20
CONMMEETING 8 MOUSO .. niiisssa s s b s bbb ae e b b B A SRR e REEH 889 S bbb SR RS R e BB EoE RN 1.21
Connecting an EXternal MORIOr ..o s s s o s s e s 1.22
Connecting @ PrHNNG DeViCe e ec i rsvsessesssesuressassecanssssmsasesscesasamassasnsaasssas seseeca 1.23
Installation of a Network Printer (with option FSU-B16 Only) ...coveeeveveecie e 1.29
Installing Windows NT SORWANE ..o riiiercssc e ccsis s sssssssmssssssssmassssnsssssssssnmsssssssssse s aessssamsnssss 1.32
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FSU

Contents - Preparing for Operation
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FSU Front View

1 Preparing for Operation

Chapter 1 describes the controls and connectors of the Spectrum Analyzer FSU by means of the front
and rear view. Then follows all the information that is necessary to put the instrument into operation and
connect it to the AC supply and to external devices.

A more detailed description of the hardware connectors and interfaces can be found in chapter 8.
Chapter 2 provides an introduction into the operation of the FSU by means of typical examples of
configuration and measurement; for the description of the concept for manual operation and an
overview of menus refer to chapter 3.

For a systematic explanation of a# menus, functions and parameters and background information refer
to the reference part in chapter 4.

For remote control of the FSU refer to the general description of the SCPI commands, the instrument
model, the status reporting system, and command description in chapter 5 and 6.

Description of Front and Rear Panel Views

Front View

Display Screen " see Chapter 3

Softkeys n see Chapter 3

Keypad for data input see Chapter 3
0.9 nput numbers

input decimal point
o change sign

ESC — close input field (for uncompleied or
CANCEL  already closed inputs, the original
entry is kept)
— erase the current entry in input field
{(beginning of an input)
- close message window (status, error
and warning messages)

ENTER close the data input.

BACK — erase last character input for
uncompleted input
- rastore previous input (undo)

11129.9055.12 1.1 E-1




Front View FSU
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Fig. 1-1  Front View
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FSU

Front View

GHz s
-dBm vV

MHz ms
dBm mV

kHz us
daB uv

Hz ns
dB.. nV

FREQ
SPAN
AMPT

MKR

MKR->

MKR
FCTN

BW

SWEEP
MEAS
TRIG

11129.8055.12

Keypad for data input

The units keys close the data
input and define the mulipli-
cation factor for each basic unit.
For dimension-less or
alphanumeric inputs, the units
keys have weight 1.

They behave, in this case, like the
ENTER key.

Set frequency axis
Set span

Set level indication and configure
AF input.

Select and set standard marker and
delta marker functions.

Change instrument settings via
markers

Select further marker and delta
marker functions

see Chapter 3

see Chapter 4

- Set resolution bandwidth, video
bandwidth and sweep time,
— Set coupling of these parameters

Select sweep
Select and set power measurements
Set trigger sources

1.3

see Chapter 4
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Front View
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FSU Front View

Key group for entering data and for cursor movement see Chapter 3

Cursorkeys — Move the cursor within the input
fields and tables.
- Vary the input value.
~  Define the direction of movement
for the roll-key.

Roll-key —  Vary input values.
—  Move markers and limits,
- Select letters in the help line editor.
- Move cursor in the tables
- Close data input (ENTER)

Qutput connecior for an external noise source

3 1/2" diskette drive; 1.44 MByte ”

AF CUTPUT s. Chapter 8
== Volume control
0 Head phone connector

PROBE POWER Power supply and coded socket
{(+15V/-12 V) for accessories

KEYBOARD Connector for an exiternal
keyboard
RE INPUT RF input see Chapter 8

Caution:

. I The maximum DC voltage is 50 V,
=\ the maximum power is

1 W (& 30dBm)atz10dB
attenuation,

11129.9055.12 1.5 E-1




Front View

FSU

Fig. i-1  Front View
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FsuU

Front View

TRACE Select and activate traces and detectors
LINES Set limit lines
DISP Configure display

FILE — Save and recall instrument data
~ Configuration of memory media and data

. Menu-change keys
e ! NEXT Change to side menu
PREVY Call main menu

Hotkeys

see Chapter 4

see Chapter 3

see Chapter 3

ON/STANDRBY switch

see Chapter 1

Contigure and start a print job

Define general configuration

Record correction data

Call defaudt settings

11129.9055.12 1.7

see Chapters 1 and 4

see Chapter 4

see Chapter 4

see Chapter 4




FSU

Rear View
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FSU

Rear View

Rear View

2™ [EC/IEEE bus-connector

Power switch and AC power connector

IEC/IEEE bus-connector

Parallel interface connector
{printer connector)

fpooocoocoocoe
/yevcnscootoona

" Connector for a serial interface
(9-pin socket; COM)

Connecior for an external monitor

11129.9055.12 1.9
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FSU Rear View

Reserved for options

Eingangsbuchse fir externe Generatorsteuerung
(Option FSP-B10)

Input connector for an external trigger or an see Chapter 8
external gate signal

Quiput connector s. Kap. 8

During a sweep sawtoth voltage is output which is
proporiional fo frequency

Reserved for options H

REFIN - | REF IN Input connector for an external
N reference (1 to 20 MHz)
j REF OQUT OQutput connector for an internal

reference (10 MHz)
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FSU Rear View

IF 20.4 MHz OUT Output connector for see Chapter 8
20.4 MHz IF

tF 404.4 MHz OUT Output connector for
404.4 MHz IF

LAN-Interface (FSU-B18)

Reserved for options
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Getting Started with the instrument FSU

Getting Started with the instrument

The following section describes how to activate the instrument and how to connect external devices like

eg printer and monitor.

Chapter 2 explains the operation of the instrument using simple measurement examples.

Important note:
Before turning the instrument on, care should be taken that the following conditions are

fulfilled:

« jnstrument cavers are in place and tightened by the corresponding screws,

e fan openings are free from obstructions,
s signal levels at the input connectors are all within specified fimits,
s signal outputs are connected correctly and not overioaded.
Ignoring these conditions may cause damage to the instrument .

Preparing the instrument for Operation

remove protective caps

»

Take the instrument out of the shipping box and check whether the
itemns listed in the packing list and in the fists of accessories are all
inciuded.

Remove the two protective caps from the front and rear of the FSU
and carefully check the instrument for damage.

Should the instrurnent be damaged, immediately notify the
transportation company that shipped the instrument ic you and
keep the box and packing material.

For further transport or shipment of the FSU the original packing
should also be used. it is recommended to keep at least the two
protective caps for front and rear side in order to prevent damage to
the controls and connectors.

Setting up the Instrument

Stand-alone Operation

The instrument is designed for use under general laboratory conditions. The ambient conditions required

at the operational site are as follows:

Wiist atrgp with cord
A

-

Buliding ground
! H

_Ground connaction
of operational site

~"Heat strap
- Floor mat

T

1122.9055.12

The ambient temperature must be in the range indicated in
the data sheet.

All fan openings must be unobstructed and the air flow at
the rear panel and af the side-panel perforations must not
be obstructed. The distance to the wall should be at least
10 em.

The mounting surface should be flat.

In order to avoid damage of electronic components of the
device under test due 1o electrostatic discharge on manual
touch, protection of the operational site against
electrostatic discharge is recommended.




FSU Getlting Started with the instrument

Rackmounting

Important Note:
For rack installation, ensure that the air flow at the side-panel perforations and the air
exhaust at the rear panel are not obstructed.

The instrument may be mounted in a 18" rack by using a rack adapter kit {order number see data
sheet). The installation instructions are included in the adapter kit.

EMI Protection Measures

In order to avoid electromagnetic interference (EMI), the instrument may be operated only when all
covers are correctly in place. Only adequately shielded signal and control cabies may be used (see
recommended accessories).

Connecting the Instrument to the AC Supply

The FSU is equipped with an AC voltage selection feature and will automatically adapt itseif to the
applied AC voltage (range: 100 to 240 VAC, 40 to 400 Hz). External voltage selection or adaptation of
the fuses are not necessary. The AC power connector is located on the rear panel (see below).

¥ Connect the instrument to the AC power source using the AC
power cable delivered with the instrument.

As the instrument is designed according to the regulations for
safety class EN61010, it must be connected to a power outlet
with earthing contact.

Power connector

1129.9055.12 1.15 E-1




Getting Started with the instrument FSU

Switching the Instrument on/off

Caution:

Do not power down during beooting. Such a switch-off may lead to corruption of
the hard disk files.
AC power switch on the rear panel Power switch
Position | = ON
Power switch Power connector In the | position, the instrument is in standby mode or in

operation, depending on the position of the
ON/STANDBY key at the front of the instrument.

Note:
The AC power swifch may remain ON confinuously.
Switching to OFF is only required when the instrument
must be completely removed from the AC power source.

Position O = OFF

The 0 position implies an all-pole disconnection of the
instrument from the AC power source.

ON/STANDBY switch on the front panel
ON STANDBY

Standby swiich

The ON/STANDDBY switch activaies two different operating
modes indicated by colored LEDs:

Operation: ON - ON/STANDBY is depressed

The green LED (ON} is illuminated. The instrument is
ready for operation. All modules within the instrument are
" supplied with power,

Caution: STANDBY - ON/STANDBY switch is not pressed.

Al The yellow LED (STANDBY) is iluminated. Only the
% within the ings frument power supply is supplied with power and the quartz oven
is maintained at normal operating temperature.

Switching on the Instrument

» In order to switch on the FSU, set the power switch on the rear panel to position L.

» Set the FSU to operating mode by pressing the ON/STANDBY key on the front panel. The green
LED must be illuminated.
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FSU Getiting Started with the instrument

Startup Menu and Booting

After switching on the instrument, a message indicating the installed BIOS version (eg Analyzer BIOS
Rev. 1.2) appears on the screen for a few seconds.

Subsequently Windows NT is booted first and after that the instrument firmware will boot. As soon as
the boot process is finished the instrument will start measuring. The settings used will be the one that
was active when the instrument was previously switched off, provided no other device configuration than
FACTORY had been selected with STARTUP RECALL in the FILE menu.

Switching off the FSU

¥ Switch the ON/STANDBY key on the frant panel to standby mode by pressing it once.

The FSU will write the current instrurment settings to disk before performing a Windows NT
shutdown. At the end of the shutdown procedure the power supply wilt be switched to STANDBY
mode.

The yellow LED must be ilfluminated.

Only when removing the FSU completely from the AC power source;
» Set the power switch at the rear pane! to position 0.

Power-Save Mode

Dispiay:

The FSU offers the possibility of switching on a power-save mode for the screen display. The screen is
blanked out if no entry is made on the front panel (key, softkey or hotkey and rollkey) during the selected
respense time,

in order to switch on the power-save mode:

1. Call the DISPLAY - CONFIG DISPLAY submenu to configure the screen display:
>  Press DISP key
»  Press CONFIG DISPLAY safikey

2. Activate the save mode

»  Press DISPLAY PWR SAVE softkey.
The softkey is highlighted in color, thus indicating that the power-save mode is on. At the
same time the data entry for the delay time is opened.

3. Define the delay time

»  Enter the required response time in minutes and confirm the entry using the ENTER key.
The screen will be blanked out after the selected time period has elapsed.

Harddisk:

A power-save mode is preset for the buili-in harddisk which is automatically closed down 15 minutes
after the last access.

1129.9055.12 117 E-1




Functional Test FSU

Recalling the most recent instrument settings

The FSU stores its current instrument settings onto the harddisk every time it is switched off via the
ON/STANDBY key. After each power-on, the FSU is reloaded with the operational parameters which
were active just prior to the last power-off (STANDBY or AC power OFF) or were set with STARTUP
RECALL (see Chapter 4 "Saving and Recalling Data Sets").

Note:

Storing the current instrument settings is not possibie if the instrument is switched off using the POWER
ON switch at the rear panel or when unplugging the mains cord. After power-on the instrument settings
storad previgusly on the harddisk will be loaded in this case.

Functional Test

After turning on the AC power, the FSU will display the following message on the display screen:

Rohde & Schwarz GmbH & Co. KG
Analyzer BIOS Vxy -

After appearance of the above message, a self-test of the digital hardware is performed. Subsequently,
the Windows NT controller boots and the measurement screen will appear.

The system self-alignment is actived via CAL key, CAL TOTAL softkey. The individual resuits of the seli-
alignment (PASSED / FAILED) can be displayed in the CAL menu (CAL RESULTS).

With the aid of the built-in self-test functions (SETUP key, SERVICE, SELFTEST soft keys}), the
functional integrity of the instrument can be verified and/or defective modules can be localized.

1129.9055.12 1.18 E-1




FSU Windows-NT

Windows NT
Catition:
The drivers and programs used under Windows NT are adapted to the measuring
instrument. In order to prevent the instrument functions from damage, the settings
should only be modified as described below. Existing software may only be
modified using update software released by Hohde&Schwarz. Additionally only

programs authorized by Rohde&Schwarz for use on the FSU may be run on the
instrument.

Do not power down during booting. Such a switch-off may lead to corruption of
the hard disk files.

The instrument runs under the operating system Windows NT. The computer can be used to instali and
configure device drivers that were authorized by Rohde&Schwarz. Any further use of the computer
function is only allowed under the conditions described in this operating manual.

Login

Windows NT requires & login process, during which the user is asked for identification by entering his
name and password. As a factory default the instrument is configured for Auto Login, ie the login is
performed automatically and in the background. The user name used for this is "instrument” and the
password is also "instrument” (in small letters).

Administrator Level
The NT user account used for the autologin function has administrator access rights.

After a software instaifation that requires administrator rights {eg the installation of new printer drivers),
Service Pack 5 of Windows NT has to be re-installed. The necessity to re-instail the service pack is
indicated in the corresponding operating manual chapters. The installation of the Service Pack is
described in the section "Installing Windows NT Software”.

Calling the Windows NT start menu

The Windows NT start menu is called using the key combination <CTRL> <ESCs. It is possible to
access the required submenus from the start menu by means of the mouse or the cursor keys. |n order
to return to the measurement screen the button "R&S Analyzer Interface” in the Windows NT task bar
can be used.
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Connecting an External Keyboard FSU

Connecting an External Keyboard

Caution:
The keyboard may only be connected when the instrument is switched off
(STANDBY). Otherwise, correct operation of the keyboard cannot be guaranteed.

The FSU offers a B-contact PS/2-connector KEYBOARD on the instrument’s front panel for the
connection of an external PC. It is recommended to use keyboard PSP-Z2 (Order No. 1091.4100.02,
English). This keyboard is equipped with a trackball for mouse control.

During measurement operations, the keyboard simplifies the input of commentary text, filenames, etc.
The section "Instrument Interfaces” in Chapter 8 contains the interface description of the connector.

After connection of the keyboard and subsequent power-on, the keyboard will be automatically
recognized. The default language used is "US keyboard". Special settings such as repetition rate etc.
can be performed in the Windows NT menu START - SETTINGS - CONTROL PANEL - KEYBOARD.
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FSU Connecting a Mouse

Connecting a Mouse

Caution:

The mouse may only be connected when the instrument is switched off
(STANDBY,. Otherwise, correct operation of the mouse and instrument cannot be
guaranteed.

In order to ease up operation of Windows NT, the FSU provides an option for connecting & mouse to the
PS/2 mouse connector (MOUSE) at the rear panel of the instrument.

The mouse type supported is "Microsoft mouse”. It is available as option PS-B1 (order number
1006.6359.02).

Note. The recommended keyboard PSP-Z2 is equipped with a trackball for mouse control. Connecting
an additionat mouse will cause interface conflicts and lead to malfunctions of the instrument.

The section "Instrument Interfaces” in Chapter 8 contains the interface description of the connector,
After connection ang subsequent power-on the mouse is automatically recognized. Special settings

such as mouse cursor speed etc., can be performed in the Windows NT menu START - SETTINGS -
CONTROL PANEL - MOUSE,
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Connecting an External Monitor FSU

Connecting an External Monitor

Caution:
The monitor may only be connected when the instrument is switched off (STANDBY).
Otherwise, the monitor may be damaged.

Do not modify the screen driver (display fype) and display configuration since this will
severely affect instrument operation.

The instrument is equipped with a rear-panel connector MONITOR for the connection of an external
maonitor.

After connecting the external monitor the instrument needs to be rebooted in order to recognize the
monitor. After that the measurement screen is displayed on both the external monitor and the
instrument. Further settings are not necessary.

1129.9055.12 1.22 E-1




FSU Connecting an Output Device

Connecting a Printing Device

Caution:
The printing device may be connected only when the insirument is swilched off
(STANDBY)

Note: When installing printer drivers that are not pre-installed on the instrument, the operator is
requested to insert the disk with the new driver into drive A.
After installation the Service Pack needs to be re-installed (see section "Installing Windows
NT Software”)

The instrument is prepared for connecting printing devices to two different interfaces in order to create
hard copies of the display screen. The DEVICE table in menu HCOPY - DEVICE1/2 indicates the
available selection of installed printing devices {see also Chapter 4, section "Documentation of Test
Results").

The interface connectors are located on the rear panel

Chapter 8 contains the interface descriptions of the connectors.

After connection of the printing device to the appropriate interface connector, the interface needs to be
configured, the printer driver has to be installed and assigned to an interface.

1. Connecting keyboard and mouse

For the installation and configuration of printer drivers on the FSU, it is necessary to connect a keyboard
to the front panel and a PS/2 mouse 1o the rear panel (only in case of using a keyboard without trackball,
see sections "Connecting a Mouse” and "Connecting a Keyboard").

2. Switching to Windows NT start menu and opening the system control

The combination of keys <CTRL><ESC> is used to switch to the Windows NT start menu. The system
control panel is then opened in the NT start menu using the sequence SETTINGS - CONTROL PANEL.

3. Configuration of the interface
LPT Interface LPT needs no configuration.

COM The COM interface must first be assigned o the operating system (owner = 08} in
menu SETUP - GENERAL SETUP. The configuration of the serial interface can
then be performed either in the Windows NT menu START - SETTINGS -
CONTROL PANEL - PORTS or in the FSU SETUP - GENERAL SETUP menu.
The parameters Baud Rate, Data Bits, Parity, Stop Bits, Flow Control determine
the transmission parameters of the interface. They rmust correspond to the
specifications of the printing device (see the operating manuat for the printer).
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Connecting an Output Device FSU

Note: The settings made for the serial interface in the menu SETUP -
GENERAL SETUP overwrite the settings in the NT menu.
However, setftings in the Windows NT menu do not overwrite those of
the SETUP menu. This means that the settings are only valid as long as
the interface is assigned to the operating system.

4. Sefection and instailation of the printer driver

The selection and installation of the printer driver, the assignment to the interface and the setling of
most of the printer-specific parameters (eg paper size) is performed under Windows NT in the
START - SETTINGS - PRINTER menu.

5. Configuration of the connected output device

The configuration of the connected output device and the assignment to the interface takes place in
the HCOPY DEVICE1/2 menu (see in Chapter 4, the section "Measurement Documantation”). The
instrument supports the configuration of up to two output devices (DEVICE1 and DEVICE2), one of
which must be activated for printing.

® The parameter DEVICE determines which cutput device is to be used.
® The parameter PRINT TO FILE determines if the output is in the form of a file.

e The parameter ORIENTATION sets the page format to horizontal or vertical (portrait).

Selecting the type of printer automatically sets the parameters PRINT TO FILE and ORIENTATION
to values which correspond 1o a standard operating mode with this output device. Other printer-
dependent parameters such as FORMFEED, PAPERFEED etc., can be modified under Windows NT
in the printer properties window (START/SETTINGS/PRINTER/SETTINGS/....).

Table 1-1 shows the standard factory settings for the two output devices.

The factory settings for DEVICE 1 correspond to output format "WMF" (Windows Metafile); printing is
performed in a file. WMF is a common format which is used for the import of hardcopies (eg
measurement windows) in other Windows applications that support this format (eg WinWord).

The factory settings for DEVICE 2 are "Clipboard”. in this setting the printout is copied to the

Windows NT clipboard. Most of Windows applications support the clipboard. The clipboard contents
can be directly inserted into a document via EDIT - PASTE.

Table 1-1  Factory settings for DEVICE 1 and DEVICE 2in the HCOPY menu.

Setiting Selection in the DEVICE 1 Settings DEVICE 2 Settings
configuration table

Qutput Device DEVICE/E ANGUAGE WINDOWS METAFILE CLIPBOARD
Output PRINT TO FILE YES
Page Orientation ORIENTATION
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FSU ' Connecting an Output Device

In the following example, a HP DeskJet 660C printer is connected io the LPT interface and configured
as DEVICEZ for hardcopies of the screen contents.

Switch off the FSU,

Connect the printer to interface LPT.

Switch on both FSU and printer.

Select the printer driver under Windows
NT

> Press key combination <CTRL> <ESC»>
The Windows NT start menu is displayed.

E Printers:

» In the Start menu press "Setting" and then
"Printers”.

The printer window is opened.

» Double-click symbol "Add Printer".

The “Add Printer Wizard" window is
opened. This window leads through the
following printer driver installation.

1 object(s) selected

» Click "My computer” and then "Next".

The avaitable printer ports are displayed.
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Connecting an Output Device

FSU

» Select LPTH.
The selection is marked by a tick.

it
Local Port
Local Port
| ocal Post
Local Port
Locat Port
Local Paort

Add Printer Wizard

» "Click "Next".

The available printer drivers are displayed.
The left-hand selection table indicates the
manufacturers and the right-hand one the
available printer drivers.

1§ Kyponera
4 L agedbdaster
A1 pamatk

HP Desklet 3550

HP Dieskdet Pl

HP Diesklet Portable
S HP Desklet
:-'} HP Daafthd astar F A

» Mark "HP in selection table
"Manufacturers” and "HP DeskJet 660C"
in selection table "Printers”.

Note:

if the reguired type of oulput device is not
included in the list, the driver has not yet
been installed. In this case click on button
"HAVE DISK". A message box requesting to
insert a disk with the corresponding printer
driver will be displayed. Insert the disk, press
OK and select the required printer driver.
After installation, Service Pack 5 must be re-
installed (see section "Installing Windows NT
Software”).

P;int_'r izargl

#» Click "Next".

The emntry field for the printer name is
displayed.

1128.9055.12
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¥ The printer name can be modified in the
eniry field "Printer name” (max. 60
characters).

 one or more printers are already
installed, a query is displayed in this
window 1o ask if the ptinter last installed as
default printer should be seiected for the
Windows NT applications {Do you want
your Windows-based programs to use this
printer as default printer?). The default
selection is "No".

E-1




Connecting an Output Device

' '.d{i r't'er za_r( )
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» "Click "Next".

A query is displayed for providing the
printer in the network. This query is
irrelevant when installing a local printer.
The defauit selection is "Not shared".

» Click "Next".

The window for starting a test page print is
dgisptayed. The test page is helpful for
checking if the installation was successfut,

» Click Yes (recommended)”.

» Click "Finish".
A test page is printed if the installation was
successful.
If the test page is not printed or not printed
completely, the Windows NT online help

offers troubleshooting instructions under
the topic "Printer Trouble Shocting™.

Nofe:

if a prompt for the printer driver path appears
after pressing 'Finish", the Service Pack
must be re-installed after this prinfer
installation (see Chapter 1, section "Installing
Windows NT Software").

Now the instrument needs to be configured
for creating hardcopies of the measurement
screen using this printer.

Configuring HP DeskdJet 660C.
» Click button "R&S Analyzer Interface”.
The measurement screen s displayed.

E-1




Connecting an Output Device

FSU

» Press the HCOPY key.
The HCOPY menu is opened.

Devicel ! WINDOWS“. METAFILE

erimt e wia vee e e e i e e
6;:1.;.1';.taticn -

DeviceZ CLIPROARD

Print to f;ile [—

Orientation _—

1129.90585.12

:::’ b;evicel
Print to File . YES
e
e
Devicez | CLIPBORRD: WINDOWS METAFILE
Print to File . -~-- . ENEANCED METAFILE:
Orientation | --- . BITMAF FILE ;
' T He Deskdet 660C
> Devicel WINDOWS METASILE
TS FIT T S
Orientatiocn [f—
DeviceZ EF Deskjet ssoé
Print to File WO
Orientation . PORPRAIT .. ol

1.28

> Press softkey DEVICEZ.
DEVICE 2 is activated as printing device.

The HARDCOPY DEVICE SETTINGS-
table is opened and the current settings of
the two output devices are displayed. The
current selection in line DEVICEZ2 is
highlighted by the selection bar.

» Press the ENTER key.

The selection box DEVICE is displayed on
the screen. The current selection is
marked by a tick.

> Press cursor key unti the entry HP
DeskJet 860C is highlighted by the
selection bar.

¥ Press the ENTER key.

The selection box DEVICE is closed and
HP DeskJet 660C is eniered in line
DEVICEZ.

Note:

The selaction of the printer fype automatically
sets the parameters PRINT TO FILE and
ORIENTATION to values which correspond
to a standard mode with this output device.
Cther printer-dependent parameters such as
PAPERSIZE, can be modified under
Windows NT in the printer properiies window
(START / SETTINGS / PRINTER /
SETTINGS).




FSU Connecting an Ouiput Device

S?égégq Start print of measurement resulis
I ¥ Press Softkey PRINT SCREEN fo start the
print jab.

Installation of a Network Printer (with optiocn FSU-B16 only)

After opening the "Printers” dialog window
proceed with the installation as follows:

L Printers

dd Frin

: » Double-click the "Add Printer" line.
: ®Ezgz:giiz::jiigjigzg[M} The “Add Printer Wizard" window is
: opened. This window guides the user
{<# Canon Bubble-Jet BJC-500 through the printer driver installation.
Jig Canon Bubble-Jet BJC-200 [A4) :
158 Epson L1500
1 Epson LQ-1500 (44)

» Click "Network printer server" and then
"Next",

A ist of selectable printers is displayed.

1128.9055.12 1.29 E-1




Connecting an Output Device FSU

> Mark the desired printer and select it with
OK.

# Confirm the following request for the
installation of a suitable printer driver with
OK.

sl Mitrosoll Windows Network
s Melpae o Compatible Netwerk

The list of printer drivers is displayed.
The manufacturers are listed in the
window at the left, the available printer
drivers at the right.

¥ Select the manufacturer in the
"Manufacturers” window and then the
printer driver in the "Printers” window.

Note:
If the required fype of output device is not
FE—— included in the list, the driver has not yet
HE | HP DeskJet 850C been installed. In this case click on butfon
o HE Desk ot gust i | "HAVE DISK". A message box requesting to
Kyocera HF DeskJet Portable ' insert a disk with the corresponding printer
Laseiacter . driver will be displayed. Insert the disk, press
OK and select the required printer driver.
After installation, Service Pack 5 must be re-
instalfed (see section "Installing Windows NT

Software”).

» Click "Next"

if one or more printers are already
installed, a prompt is displayed in this
window to ask if the printer last installed as
default printer should be selected for the
Windows NT applications ("Do you wani
your Windows-based programs to use this
printer as default printer?'}). The default
selection is "No".
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FSU Connecting an Quiput Device

» Start the printer driver instaltation with
"Finish".
Note:
H a prompt for the printer driver path
appears after pressing "Finish", the
Service Pack must be re-installed after this
printer instailation (see Chapter 1, section
"Installing Windows NT Software™).

Finally, the instrument has to be configured for printout with this printer using the DEVICE 1 and
DEVICE 2 softkeys in the hardcopy menu.
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Installing Windows NT Software FSU

Installing Windows NT Software

The driver software and the system settings of Windows NT are adapted to the measurement functions
of the instrument. Correct operation of the instrument can therefore only be guaranteed if the software
and hardware used is authorized or offered by Rohde & Schwarz.

The use of other software or hardware may cause failures in the functions of the FSU.

A current list of the sofiware authorized for use on the FSU can be obtained from your nearest
Rohde&Schwarz agency (see list of addresses).

After installing any software of other manufacturers from a disk, it is necessary to re-instail Service
Pack 5 of Windows NT:

Re-installing Service Pack 5

» In the Start menu press "Run”.
A data entry window is opened.

» Enter "CASPASPSI3BEE.EXE" into the command line
and start the installation with "OK".

The following window leads through the instaliation.
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FSU Contents - Manual Operation

Contents - Chapter 3 "Manual Operation”
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FSU The Screen

3 Manual Operation

Chapter 3 provides an averview of the operaling concept and the basic steps of manual operation of the
FSWU. This includes a description of the screen, of the control of menus and of the sefting of parameters.
An overview of the menus will be listed at the end of this chapter.

The functions of the menus are described in dtail in Chapter 4. Chapter 2 contains a short introduction
on step-by-step simple measurements. The remote control of the instrument is described in Chapters 5,
6and7

The operation of the spectrum analyzer is menu-controlled via keys, hotkeys and softkeys. The setting
of the instrument and test parameters in the menus is made either directly via softkeys or by entry of
vajues in entry fields and by selection in tables. The operating mode and the screen mode is selected
via the hotkeys.

If required, data entry windows and tables are superimposed ¢n the screen.

The Screen

The screen informs continuously on the results and parameters of the selected measuring functions. It
shows the assignment of the softkeys and menus, which are required for setting the measuring
parameters. The display of test results, the softkey labeling and the type of menu depend on the
selected rmeasuring function.

The screen is subdivided into three areas:

Diagramm area hotkey area softkey area
I | I
Sy | BRRKER 2000 FEM 30 kHz flarker 1 [T13 U
T 1 e C O UBM 189 iHz <3042 B

Ref -38.5 d8«  TEETIE AT 4 SHT 2.5 me Z00, ARRABAY MHz

TR

52

Center 208 NMHz 0@ kHzs Span 1 Mz
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The Screen FSU

Diagram area This area contains the measuring diagrams and other measured-value
information as well as the parameters and siatus information which are
important for analysis of the results.
In addition, message fields, entry windows and tables may be shown in this
area.

Softkey area This area contains the instrument functions which can be selected via the
softkeys. The softkey area is not superimposed by other graphics.

Hotkey area This area contains the available operating modes and screen modes. The

hotkey area is not superimposed by other graphics.

Diagram Area

iogo titel /date and time

hardware setiings marker/deltamarker

APy s *REM 380 kHz Marker 1 [T13
R R SUBM 1 THz -19.562 diw
reference/ Ref -12 dBa cAtt 18 dB SUT 2.5 as 130, PODDRRRR THz Enhancement
max ievel S48 BFFset 1Bi4B LE”IT EHE:K L Delta 2 LTL] ' label
LINE Tesi Y FAIL -4Z. 58 B
oo oy 1~ BROTBRIE- IHz
?tfagz‘; ’ : 1 Delts 3 [T1]
intormaton 3 ~d2.84 o 6
) - 1 TEROBRDRE T
trace-info ] Delta d [T
VIR | =
h / ) 2 EEDeRpEe THz
3 4% b
YIER .5 £ B
; : kY
: WA
LY Measurement
EQ 3 window
'Hl\kj{ i igm e {{Ht dl‘ £ oy
e HL%‘ LA U LR
e R SHA .ut;*lj
; i Li SR igh w;i
%‘*}Li {,&; y .‘i;ﬁﬁw [ﬁ ﬂgjlﬂ .
level-axis AR
labetling
148 i X-axis
1 tHzr Span 18 Mz iabelling
Fig. 3-2 Subdivision of the FSU screen in analyzer mode (without measuring diagram)
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\3\”\ BECTA FRREER 2™ """ """ eEM 208 ks Dolts 2 CT11
Ref -28 dBa ptt 1@ dg SUT Z.5 ns BOD . DRATTARD kHz
~28 Harker 1 [7T1]

| 1 ~33.95 cBe]
1 422 RRRRRER =t
Mﬁﬂker . Lanibd
Limit fipe | _ '\,% Lirnit line
| e : N 3
- : 2 4
Deltamaliker Y

-5

-7

110

-128
Center 128 MHz 1 MHzv Epan 18 MHz

Fig.3-3 Measuring diagram

‘Indications in the Diagram Area

The following graphic elements are displayed in the diagram area:

General indications Indication of the loge
Logo
Screen title Indication of selected screen title
Date / time Indication of date and time

Hardware settings

Ref indication of the reference level
Offset Indication of the offset of reference level.
Att Indication of the set RF attenuation.
RBW Indication of the set resolution bandwidth.

if the bandwidth does not correspond to the value of the automatic
coupling, a green asterisk "™ is prefixed to the field.

VBW Indication of the set video bandwidth.
if the bandwidth does not correspond to the value of the automatic
coupling, a green asterisk "™ is prefixed 1o the field.

SWT Indication of the set sweep time.
If the sweep time does not correspond to the value of the automatic
coupling an asterisk "*" is prefixed {o the field. The colour of the asterisk
turns red as soon as the sweep time falls below the vaiue of the
automatic coupling.
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Marker/deltamarker This label displays the position of the last selected marker or
deltamarker in the x and y-directions and the marker/deltamarker index.
The square brackets contain the curve which the marker is assigned to
and the active measuring function of the marker indicated. The
measuring function of the markers in the second field is indicated by the
following abbreviations:

FXD  reference fixed active

PHN phase noise measurement active

CNT  frequency counter active

TRK  signal track active

NOI noise measurement active

MOD  measurement of AM modulation depth active
TO! TO! measurement active (3“j order intercept)

Limit check Indication of the result of the limit check.
X-axis labelling Display of the x-scaling.
10 MHzZ/DIV The distance between two grid lines is displayed in this label.

The set center frequency or start frequency is displayed in this label
Center 1.3345679501234 CHe depending on whether the keys FREQ/SPAN or the softkeys
START/STOP were last pressed.

Srare1.2345676901234 GHz | If span = 0 Hz, the center frequency is always displayed.

'Span 1.2345678901234 Gz The set frequency range (SPAN) or the stop frequency is displayed,
depending on whether the keys FREQ/SPAN or the softkeys

‘Stop 1.734567890123¢ G START/STOP were last pressed.

. If span = 0 Hz, the trigger moment (PRETARIGGER) is displayed.

[

Trigger 1.234 ms |

Status information The status informaticn on the left side of the diagram hint at irregularity
{e.g. UNCAL)
UNCAL "UNCAL" is indicated under the following circumstances:

o correction data are switched off (menu CAL, CAL CORR OFF).
= switch on CAL CORR ON or PRESET

« no valid correction data. This may occur after a cold start of the
instrument following a firmware update.
=» record correction data

¢ Sweep time too short for current instrument settings (span,
resolution bandwidth, video band width).
= increase sweep time
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OVLD /IFOVL

MSG / LOUNL /
EXREF

OVEN

Trace info:

<n> <detector> <*»
<mode>
<trace math>

Example:

1 PK *
CLEWR
1-2

1129.90585.12

OVLD is indicated when the input mixer is overloaded.
= Increase input atienuation

IFOVL is indicated when overload occurs in the IF signal path after the
input mixer.
= Increase reference level

MSG is indicated if a failure has occurred which impair correct
measurement. The exact error message can be queried in the menu
SETUP SERVICE INFO. The display disappears after the cause for the
error has been eliminated.

LOUNL is indicated when an error occurs in the frequency processing of
the instrument.

EXREF is indicated when the analyzer is configured for use of an
externai reference signal, but no reference signal is detected at the
corresponding input.

OVEN is indicated when the crystal osciflator {option FSU-B4) has not
yet reached its operating temperature. This indication vanishes after a
few minutes after switch on.

Every active measurement curve (frace = BLANK) is allocated a trace
info of two or three lines at the left of the diagram. The trace info has the
same colour as the measurement curve.

n = {race number (1 ... 3)

selected detector

AP: AUTOPEAK detector
PK: MAX PEAK detecior
MI:  MIN PEAK detector
SA: SAMPLE detector
AV: AVERAGE detecior
RM: RMS detector

QP: QUASIPEAK detector

* = indicates that the selected detector does not correspond
to that of the automatic coupling.

detactor

fl

mode = indication of sweep mode
CLRWR: CLEAR/WRITE
MAXH: MAX HOLD
MINH: MIN HOLD
AVG: AVERAGE
VIEW: VIEW
Trace math = trace math aciive
1-2 trace 1 - trace 2
1-3: trace 1 - trace 3
3.5 E-1
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FSU

Instrument setiings
(Enhancement Labels)

A/B

SGL
GAT

TRG
LVL

FRQ
PRN

750
EXT

Entry fields:

Entry window

Tables

1129.9055.12

Indication of user instrument settings which influence the measuring
resulf and which are not immediately cbvicus when viewing the
measured values.

The current instrument setting does not correspond to the one which
applied when one of the displayed curves had been stored. This
occurs under the following circumstances:

¢ The instrument setting is modified while a measurement is being
performed.

+ The instrument setting is modified in SINGLE SWEEP mode
subsequent to the end of the sweep and no new sweep is started.

s The instrument setting is modified after setting the trace to VIEW.

The digplay is retained until the cause is eliminated by the user. Le.,
either a new sweep is started {SINGLE SWEEP mode), or the trace of
interest is switched to BLANK.

Identification for screen A/ B. When screen A / B is activated for the
entry of test parameters, this label is highlighted.

The sweep is set to SINGLE SWEEP,

The frequency sweep is controlled via the EXT TRIG/GATE input of
the instrument.

The instrument is not triggered in FREE RUN mode.

A level offset = 0 dB has been set.
A frequency offset = 0 Hz has been set.
A printer output is active.

The input impedance of the instrument is set to 75 2.
The instrument is configured for operation with external reference

The data entry window is superimposed in the left upper corner of the
diagram area, if required. lt covers the display of the titie and the time.
The field is used to enter numeric or aiphanumeric device parameters.

The tables are superimposed in the diagram area, if required. Sie
dienen der Anzeige und Kenfiguration von Geréteparametern.
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Message windows:

Message field

System messages

Traces:
1103

Limit lines

Message fields provide notes on measuremenis, e.g. resuits of the
limit check (PASS/FAIL).

These notes are no error messages, which are indicated as system
messages.

They can be masked out by pressing the ESC key.
System messages indicate warnings and error messages.

Message without action fleld:

These system rmessages contain only arbitrary information. They hint
at events which are of interest for the user but do not affect the
measurament or functicning of the instrument.

They are deleted either automatically after a predefined time has
passed (3 seconds) or upon any keystroke or mouse click.

Message with action field:

These system messages require a decision to be taken by the user.
They are not deleted untit any action has been selected. Deletion of
the message initiates the action selected and appropriate measures to
be taken. The action field consists of one {OK), two (OK/CANCEL) or
three (arbitrary) buttons.

The uger may select one of the buttons using the cursor keys and
initiate the associaled action by means of the unit keys. The ESC key
is used to acknowledge the message without releasing any action.

Up to 3 traces in each measurement diagram can be displayed
simultaneously.

Limit lines are used o mark level curves or spectral distributions which
must not be exceeded or dropped below.

The FSU provides two display modes:

e Full Screen:

s Split Screen:

1129.9055.12

1 window, the measurement is performed in the active diagram.

2 windows, the measurements are performed in both diagrams.
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Full Screen

in the fuli-screen mode, the settings and measurements are performed in the active visible window. All
indications on the screen refer to this window. The designation {(SCREEN A or SCREEN B) is inserted
as enhancement label A or B on the right diagram margin.

Switching between the windows is by means of SCREEN A/B hotkey. The current measurement is
terminated when ifs window is blanked out.

Switching from split-screen 1o full-screen mode is performed in menu DISP.

Split Screen

In Split Screen mode, the screen is divided into two halves.

ﬁ‘&x s RE 1 FHz farker 1 [T1]
<5 UBH 18 Mz -43.04 dBu
Ref 1@ dbm Abd 20 4B ST 1 oas 287.000000 ps
20 FEFF, TR
.20 - fatn) 15,5
HERN ~18.28 dBm

Eenter 35,2 MHr 102 pse
«FBU 30 kHz
UBl 100 kHz

Raf -10 dBw Akl 2@ dB SHT T oms

--28

Certer 535.2 THx ' ' T60 Wizr Span 3.5 THz

Fig.3-4 Subdivision of the screen in Split Screen mode

The upper half is assigned Screen A, the lower one Screen B. The settings for measurement can be
selected independently for both screens. E.g., a spectrum may be displayed in Screen A and a time
amplitude in the time range is dispiayed in Screen B.

The indications which are valid only for one window appear in the margin of the associated diagram.
Indications which are valid for the two windows are displayed between the diagrams.

The window for entry of the measuring parameters or the marker operation is selected using the
SCREEN A/B hotkey. The measurements are simultaneously performed in the two windows irrespective
of the currently active one.

Switching from full-screen to split-screen mode is performed in menu DISP.
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Softkey Area

The softkeys are assigned to the nine keys on the right side of the display
The setup of the softkey area is independent of the operating mode. It consists of the following graphic
elements:

Softkey menu: | pes :
| USOFTKEY o
s i oLABEL 1 ® o~ indication of submenu {arrow}

- Softkey active {green)

- softkey funclion not available
fwithout 3D frame)

soitkey active, opens a data
entry fiold (red)

LoERBELE =5 ingication of side menu
Fig.3-5 Setup of the softkey area

The softkeys have different functions depending on the instrument state. Therefore, their labeling can be
varied. The labeling of all softkeys which cali a submenu includes a | arrow.

The function and current state of the softkeys is indicated in the label by different texts and colors. The
color assignment is factory-set as follows:

Table 3-1 Factory-set ¢color assignment of soft keys

Softkey color | Meaning

gray Soitkey switched off
green SoHkey switched on
red Soitkey switched on and data entry active

These colors can be changed by the user as desired in the DISP - CONFIG DISPLAY menu.

A softkey is switched on or off by pressing the respective hardkey (see following section "Setting the
Parameters").

Softkeys are masked out, too, if the functionality which they represent is not available. A distinction has
to be made between two cases:

« [f an instrument function depends on an option, and if this option is not fitted, the associated softkey is
masked out,.

« If the instrument function is not available temporarily due to specific settings, the softkey is displayed
without the 3D frame.

The labei = on the right lower corner of the softkey area indicates that a side menu is available. The
side menu is called by pressing the NEXT key.
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Hotkey Area

Hotkeys are ailocated to the eight keys on the bottom margin of the screen. They change between
modes and the active diagrams.
The menu oniy shows the hotkeys which are actually used:

SPECTRUM | | . b : i ! | §SGREENE|

e O S S U

Calling and Changing the Menus

The operation of the spectrumn analyzer is menu-controfled via keys and softkeys. Various softkey
menus are displayed depending on the instrument status. The individual menus constitute the so-called
menu tree. The top menu (the root of the menu tree) is always called by means of a keystroke. Arrows
at the lower edge of the softkey area indicate whether a supplementary menu can bé entered or not.
Softkeys with an arrow atiow for branching into further menus (so-called submenus): The fieid "=" at the
lower right side of the softkey area indicates that this menu has a side menu.

The menu change keys on the front panel below the softkey area allow for switching between the main
menu and the side menus and submenus.

The NEXT key calls the side menu.

The PREVIOUS key returns to the next higher menu.

Several menus provide for automatic change, i.e., return o the next higher
menu is caused automatically after pressing a softkey.

Selection of a submenu is always effected via a softkey.

The labeling of all softkeys which call a submenu includes a | arrow.
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Setting Parameters

Parameters are set either by simple selection (selection parameters) or by {(alpha)numeric entries in
data entry windows or 1ables.

The numeric keypad on the front panel, an external keyboard (optional}, a roll-key and the cursor keys

are provided for the entry of instrument parameters in an entry window or in a table.

The external keyboard is optional. i it is not fitted, the help line editor is called automatically for entry of
alphanumeric parameters. The help fine editor provides for selection of individual letters and a number

of special characters which are copied into the actual entry window.

Numeric Keypad

1129.80565.12

The numeric keypad is provided for entry of numeric
parameters. It contains the following keys:

Number keys 00 9

Decimal point
Inserts a decimal point "." at the cursor position.

Sign key

Changes the sign of the mantissa or exponent of a numeric
parameter.

A "-"ig inserted at the cursor position in case of an
alphanumeric parameter.

Unit keys (GHz/~dBm, MHz/dBm, kHz/dB and Hz/db)

~ Provide the numeric value entered with the selected unit
and terminate the eniry.
The unit keys are all assigned the value "1" for
dimensionless quantities or for level entries (e.g., in dB).
The unit keys thus assume the function of an ENTER
key. The same applies for an alphanumeric entry.

-~ Open and close the selection windows of tables.

BACK key

~ Deletes the character left to the cursor with numeric
entry.

— Allows for toggling between the current and the previous
values subseguent or prior to entry (UNDO function).

ESC/CANCEL key

- Aborts the entry before it has been terminated. The
previous value is restored.

- Closes the entry field after termination of input.
— Closes system messages.

ENTER key

~  Terminaies the input of dimensioniess guantities. The
new value is set.

Note: The ENTER keys assumes the function of the
Hz key for frequency input, and the function of
the ustkHz) key for time input.
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Roll-key and Cursor Keys

The roll-key and the cursor keys are arranged besides the numeric keypad.

1128.9055.12

The roll-key has various functions;

= With numeric entry, the instrument parameter is incremented (furning
clockwise) or decremenied (turning counterclockwise) at a defined step
size,

s In tables, the roll-key can be used to shift the cursor horizontally or
verticaily when no entry window is open. The direction (horizontal/ vertical)
is switched over using the cursor keys.

The roll-key is used with the help-line editor to select the individual letters.

It can be used to shift markers, display lines, limit lines etc.

*

Prassing the roll-key terminates the input of parameters.

In tables, the cursor keys are used to shift the cursor between the lines and
columns of the table.

The keys | i and 12227 are used to shift the cursor inside the entry window to
reach a particular position in the string.

The keys and
— increase or decrease the value of a parameter for numeric input .
— switch between editing line and help line editor for alphanumeric input.
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Selection and Setting of Parameters via Keys or Softkeys

The selection of parameters and their settings is effected by means of a key, a softkey or in a table
depending on the hierarchicai level of the menu they are assigned to. Seiection and setting of
parameters in tables is described in section "Selection and Setting of Parameters in Tables" .

Selection via key

Selection via softkey

1. The softkey is active or inactive.

2. The softkey acts like a toggle
switch, each pressing changes the
active selection.

1128.9055.12

Most keys of the network analyzer are used 1o enter
menus where the selection and the settings are made.
Few settings can be made directy by means of a
keystroke, only.

Exampile: Call up of preset settings
* Press PRESET key

The spectrum analyzer is brought into a predefined
initial state.

in most cases the selection is made by pressing the
respective softkey. There are various alternatives of
making the selection:

Example: Switching on/off the frequency counter
» Press MKR key.

> Press SIGNAL COUNT softkey.

Each time the softkey is pressed, the marker info list
is switched on or off. If the softkey is active (= marker
info list on}, it is illurminated.

" STaRE
.. gounT,

Example: Seiection of the reference (internal or external)
¥ Press SETUP Key.

¥ Press GENERAL SETUP softkey, the GENERAL
SETUP submenu is opened.

» Press REFERENCE INT/EXT softkey.

With each pressing, the checkmark on the softkey
changes from INT (internal reference) to EXT
(externai reference) and vice versa. When in the
active setting the softkey menu itemn is illuminated.
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3. Various softkeys act like selection
switches. Only one softkey may be
active at a time.

4. The softkey is used to select the
parameter, the setting i$ made in
an aiphanumeric data entry
window.

1129.9055.12

Example: sweep setting
» Press SWEEPkey.
» Press CONTINOUS SWEERP sofikey.

The continuous sweep is thus set. The CONTINOUS
SWEEP softkey is colored (factory-set: green). The
second alternative, a series of n sweeps according to
the trigger definition, can be selected via the SINGLE
SWEEP softkey in the same menu. Only one of the two
softkeys can be active at a time, the softkeys thus act
like selection switches.

CONTINUOUS |
WBRP

Example: SWEEP COUNT parameter
» Press SWEEP key
> Press SWEEP COUNT softkey.

The window for entering the number of sweeps for the
SINGLE SWEEP mode is opened. The softkey is
colored (factory-set: red). (Data entry is described in the
next section).

SWEEP COUNT
100
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4. The softkey is used io select the
parameter, the setting is made in
an (alphajnumeric data entry
window. The softkey function is
switched on. To switch off the
function, the sofikey has to be
pressed again.

5. The softkey selects the parameter,
the setling is made in a selection
table.

1128.9055.12

Example: parameter MARKER
» Press MRK key.
» Press MARKER 1 softkey.

The window ior entering the marker frequency is
opened. The softkay is colored {factory set: red).
Marker1 is switched on and the peak search is started.

MARKER 1
42.03456788 MHz

» Press MARKEHR 2 softkey.

The entry window for the marker frequency of marker 2
is opened. The softkey is colored (red}, marker 2 is
switched on, and the MARKER 1 softkey turns green.

DELTA MARKER 2
— | 1.746729018 GHz

» Press MARKER 1 softkey again.
Marker 1 is switched off.

Example: Selection of the sorting criteria of a file list

» Press FILE key.
» Press FILE MANAGER softkey.

> Press SORT MODE softkey.

A selection table is displayed. The softkey is colored
{factory-set: red). (operation see below).

by DATE/TIME
by EXTENSION
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Editing of Numetic Parameters

The entry of numeric values is always made in a data entry window, which is displayed automatically
after seiection of the parameter.
— Head line with

parameter name

- : parameter value and unit
START FREQUENCY OUT OF BANGE

Status and messaqge line

The headline indicates the name of the instrument parameter, which has been selected. The entry is
made in the editing line. Subsequent 1o calling the entry window, the current parameter value including
the unit is displayed left-justified in the editing line. Status and error messages which refer to the current
entry are displayed in the third and (optionally) fourth line.

Note: Entry windows may be represented transparent (cf. DISPLAY - CONFIG DISPLAY menw)

Entry of a numeric value » Call data entry window (cf. sefection of parameters)
The editing line indicates the current value

Example: center freguency {frequency-sweep mode)

Entry via number keys  » Enter required vatue via number keys.

Example:

Entry via cursor keys  » Cursor &2 or & until obtaining the required value.

Example:
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Entry via rofl-key > Rotate the rol-key until reaching the required value,

The variation step size increases with increasing
rotationai speed.

Turning the roll-key clockwise increases the value,
turning it counterclockwise decreases the value.

Example:

Note: When the value is modified by means of the
roll-key or the cursor keys the new value is
immediately sef.

Terminating the entry » Press one of the unit keys

The unit is entered in the entry window and the new
setting is accepted by the instrument.

For dimensionless quantities;
» Press the ENTER key or the roli-key
The new setting is accepted by the instrument.

A few data entry windows close automatically whereas
others like the entry window for the start frequency
remain open even after termination of the entry. They
can be closed by pressing the ESC keay.

if an error occurs, a corresponding error message is
displayed in the status line of the entry window, e.g.,
"Out of range", "Value adjusted”, etc. In this case, the
new value is not accepted for the instrument setting.

Example:

Correcting the entry

Deleting an entry % Position the cursor beside the digit which is 1o be

> Press the BACK key. The entry left to the cursor is
deleted.

¥ Enter new numbers. The number is inserted to the left
of the cursor, the other numbers are shifted right.
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Restoring the original value > Press the BACK key

For numerous parameters, the data administration of
the instrument stores the previously valid parameter
value in addition to the current value. The BACK key
can be used to toggle between these two values. This
applies for terminated entries as long as the data entry
window is displayed.

Aborting the entry » Press ESCkey
The originai parameter value is restored. The new
entry is deleted.
» Press ESCkey again
The entry window is closed, the original value remains
active.

or

% Press any key or any softkey {even the softkey which
has opened the entry window).

The entry is aborted and the entry window is closed.
The original value remains aclive.

1129.9055.12 3.18 E-1




FSU Setting Parameters

Entry of Alphanumeric Parameter

A help-line editor or an external keyboard (optional) are provided for the entry of alphanumeric
instrument parameters.

The roll-key and the exponent key have no function with aiphanumeric entry. All unit keys assume the
function of an ENTER key.

The entry is always made in a data entry window which is displayed automatically upon selection of the
parameter. The editing line comprises 60 characters. Up to 256 characters may be entered. If a texi
exceeds 60 characters the contents is shifted automatically 20 characters left or right when the left or
right margin of the editing line is touched by the cursor.

Editing with External Keyboard

input lin

i—— messags line

Entry of text » Select parameter.
The data entry is active automatically upon calling the
data entry window. The cursor is positioned at the
beginning of the previous entry.

» Press the required character on the keyboard.
The character is inserted prior 1o the cursor.

> Enter further characters

Correcting the entry ¥ Delete the entry using the DELETE key or
BACKSPACE Key.
Terminating the entry > Press the ENTEH key of the external keyboard

The data entry window is closed and the new value is
accepted for the instrument.
Aborting the entry » Press the ESC key on the front panel
or
¥ any softkey.

The data entry window is closed, the original value is
retained.
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Editing with Help Line Editor

If the external keyboard is not fitted, the help line editor is called automatically with entry of alphanumeric
parameters. The help line editor is an extension of the alphanumeric entry window. It contains the
complete alphabet with uppercase and lowercase letlers as well as special characters in fwo lines of 52
characters, each. Individual letters and a series of special characters can be selected in the help line
editor and copied into the entry line.

- input line

— message line

-—- help ling ediior

The cursor keys &1 or [=/ toggle between entry in the editing line and selection in the help line editor.

Entry of text » Select parameter.
The data entry is active automatically upon calling the data entry
window. The cursor is positioned on the left in the editing line.

» Position the cursor in the help line editor using the cursor key. &
The cursor marks the first letter of the editor.

» Locate the cursor on the character which is to be entered into the

editing line using the cursor keys & or [+ or the roll-key.

#» Press the ENTER key or the roll-key
The character is entered in the editing line.

Correcting the entry > Locate the cursor in the editing line using the cursor key & .

> Position the cursor after the character which is to be deleted using

the cursor keys i and i4 .

3 Press the BACK key.
The entry left to the cursor is deleted.

Terminating the entry

> Locate the cursor in the editing line using the cursor Key &

» Press any unit key or the roll-key.
The data entry window is ¢losed, the new entry is accepted by the
instrument.

Aborting the ent
g i ¥ Press the CLRA key.

The data entry window is closed, the previous eniry is retained.
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Selection and Setting of Parameters via Tables

The spectrum analyzer uses numercus tables for display and configuration of instrument parameters.

The tables differ considerably in the number of lines, columns and inscriptions. The basic steps of
operation for the selection and setting of parameters are, however, the same for all tables. Shown below
is the typical entry of parameters into a table.

Note:

Most of the tables are coupled to a softkey menu which provides further functions for editing lable
entries such as deletion of tables, copying of lines or columns, marking of lable elements, restoring
default states.

The definition of individual tables and the operation of particufar editing functions can be iooked up in the
description of the corresponding softkey menu.

1. Activating the table « If the menu has only one table, the latter is activated
automatically subseguent to calling this menu in most
cases and the marking cursor is positioned to the top field
of the left column.

« If the menu contains varicus tables, the table of interest
must be selected using the softkey which is labeled with
the title of the table.

2. Selection of the parameter

marking cursor

cem22up =V off

1
v LpigHz - on 2
v' LpicEz v : off 1

2

MIL461A : off

Selection of the parameter (or the setling} is made using the
marking cursor.

» Press the cursor keys to move to the wanted field.

or

» Rotate the roll-key until the wanted field is marked. The cursor
keys are used 1o specify the direction of the roll-key movement
(horizontal or vertical)

When shifting the cursor, elements may be skipped which can
not be edited. Table elements, which can not be selected are
indicated by a different color.
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» Press the ENTER key or the roli-key.
The parameter/the setting has been selected.

The selected parameter can be edited the way described below:

3. Editing the marked parameter

e

TR

e -

NAME COMPATIBLE LIMIT CHECK . TRACE

i @sMzaup v off 1 0 4B

(¥ LP1GHZ on 2 6 dB

¥ LPigHZ v off 1 0 dB
2 Benmneom

|4 MIL4GIA | off

checkmark
a} Toggling between two i an element of a table can be swiiched on and off only, the
states unit keys are used to toggle between these two states.

» Press one of the unit keys.
The table element is switched on and provided with a
checkmark. (V).

» Press one of the unit keys once more.
The table element is switched off.

or

A7

Press one of the unif keys.
The table element is switched on, "on" is displayed.

» Press one of the unit keys once more.
The table element is switched off, "off" is dispiayed
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b} Opening a data entry i a table entry consists of an (alpha-) numeric value, selection

window of the latter causes the corresponding entry window to be
opened.

Note: For numeric or alphanumeric instrument para-

meters, the editing operation may be started by
entering any number or letter on the front panel or
on the external keyboard. In this case, the dafa
entry window is opened autornatically.

¢) Opening a selection If a table entry may have various states {e.g., colors from a
tabie color patiet, fixed filter bandwidths, etc.), a table indicating all
possible stales is displayed with selection. The current state is

and marked by & checkmark and by the cursor.

» Set the cursor to the desired setting.

> Press one of the unit keys.
The setting is switched on and marked (V). The selection
table closes and the value is transferred to the original
table. The cursor is positioned automatically on the next
table element.

Abortion of entry » Press the ESC key.
Tne current entry/selection is aborted and the original setting
is restored.

Scrolling Some tables contain more entries than can be displayed on one

screen page. In this case, a scrollbar is displayed at the right
margin of the table, whose slider shows the current position in the
texd.

» Actuate the PAGE UP or PAGE DOWN softkeys.
The table is paged forward or back by one page.

» Press cursor key or

The tabie is scrolled up or down by one line,
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Menu Overview

The following section gives a graphical overview of the FSU menus. Side menus are marked by an
arrow directed to the left/right, submenus by an arrow showing upwards.

The menus appear in the order corresponding to the arrangement of keys on the front panel. The
available hotkeys and the LOCAL menu appearing during the remote control of the instrument are also
displayed.

The functions of menus are described in detall in Chapter 4. The IEC/IEEE-bus command associated
with each softkey is indicated. In addition, the softkey list at the of Chapter 6 gives the assignment of
|EC/IEEE-bus commands io softkeys.

FREQUENCY Key

Span <> { Span = 0

Cr-

START % * SPAN x * RBW
STOP = CENTER = CENTER
= MARKER = MARKER

FRE MANUAL | MANUAL
|
__OF , e :
S — TRACK
SIGNAL e
o ERACKE 7 e
..................... . TRAC‘K
| PHRESHOLD |
- SELECT 3
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CSWEEZPTIME]
| MANURL |

FULL SPAN

1129.9055.12 3.25 E-1




FSU

Menu Overview

AMPT Key

UNIT g

RF INPCT

" RF ATTEN
| MANUAL

POSITICN

REF LEVEL
CEPPAET

RE ATTEN

AMPERE

1129.9055.12

WATT

500 750

MIXER LVL:)
CRAUTGT

MANUAL

MIXER LVL
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MRE->TRACE

CHT RESOL
MRRFER 4 10 kHz

 MARKER | CNT RESOL |
DELTA 1 kHz

SIGMAL CNT RESCL
COUNT 100 H=

REFERENCE CNT RESOL
FIXED & 10 Hz

| cwr RESOL!
. zooM L Hz

CNT RESCL

Hz

REEF FPOINT
~ LEVEL

REEF POINT
LVEL OFFSET

TIME
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MKR-> Key

) SELECT
i MARKER

PEAK 1 e e
e | ABSOLUTE

CENTER NEXT MIN
=MKR_FREQ e

REF LEVEL NEXT MODE |
LTMER LVL T

NEXT PEAK

NEXT MOP@
S |

-

SEARCH _ -
namiTsdk

PEAK
CURSION

_EX

MRE~>TRACE

LEFT
L LAMIT ]

RIGHT
e ML

THRESHOCLD

SEARCH LTM
oFE__
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MKR FCTN Key

1129.9055.12

N DB DOWN

MER->TRAC

LMARKER

.

MER DEMOD |

3.29

v

FREF FOINT
LEVEL |

REF POINT !
LVL OFFSET]

[REF POINT |
FPREQUENCY |
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BW Key

RES BW
MANTATL

VIDEO BW
MANUAL

SWEEPTIME

MANUAL

COUPLING
RATIO <F

DEFAULT
COUPLING

FILTER
TYPE
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REW/VEW

PULSE [ .17

REW/VEW
NCISE [10

REBW/VBW
MANUAL

SPAN/REW
MANUAT
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SWEEP Key

SINGLE |
SWEEP

| SWEEP

SGL SWEEP
_DIsP CEF
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MEAS Key

TIME DCM > POWER T SET
POWER REFERENCE
CHAN PWR
ACP g BERK
[ OCCUPIED
BANDWIDTH ) | RMS
51GNAL
STATISTIC] MEAN
STANDARD
DEVIATION |
LIMIT NUMBER OF
: SWEEPS
MODULATION T eramr |
DEPTH LIMIT
TOT STOP
. LIMIT
SELECT
MARKER
T @ 1
MNADC
TETRA
Cy / ACE POC
STANDARD PHS
PERCENT CP/BCP COMA
MRRKER | g | LRXIS & POWER conrg o NO. OF 1| ACP LIMIT
REF LEVEL BAWNDWIDTH ADJ CHAN CHECE
v . SET Cp ~
RES Bd X-BXIS Ré;ERENCE CHANNEL EDIT
RANGE BANDWIDTE | | ACE LIMIT
NO OF CHAN FWR
p - :
SAMPLES CHANNEL / uz ADJ CHAN
BANDWIDTH BANDWIDTH
SCALING Y-AXIS ADJ CHAN
bt MAX VALUE b e SPACTNG
ADJUST SWEEP
SETTINGS ¥-RXI3 NOISE TIME CP/A
MIN VALUE O
CONT ADJUST
MEAS REF LVIL CifST ACP
SIMGLE ADJUST ——
MEAS ADJUST ADJUST SETTINGS SELECT
ﬁ SRTTINGS REF LVL ﬁ TRACE
ADJUST ADJUST
SETTINGS REF LVL
I
DEFAULT U ADJUST
SETTINGS SETTINGS

i oo Gt
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VIDEO

EXTERN

TRIGGER

OFFSET

GATED
TRIGGER

GATE
SETTINGS

S —
GATE MOD
LEVEL

| FOLARITY
NEG

GATE
DELAY

GATE
LENGTH

SWEEP
TIME
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TRACE Key

SELECT |
CTRACE

MAX HOLD

MIN HOLD

ASCTI FILE
. EXPOR

DECIM SEP

TL-T2->7T1

TL-T3->T1

TRACE
POSITION |

TRACE

-
EaN
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AUTOPEAK |

DETECTOR |

| DETECTOR |
SAMPLE

| DETECTOR |
AVERAGE

e BER
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LINES Key
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SELECT
IMTT LINE

EDIT LIMIT
LINE .07

LIMIT LINE

- DELETE |

X OFFSET

]

¥ OFFSET

NEW LIMIT |

[LIMIT

INSERT
e BLIE

i

DELETE |
_ VRLUE ]

SHIFT Y
LINE

SAVE
LIMIT LINE
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DISP Key

1129.9055.12

" CENTER B
= MARKER A&

CONEIG

DISPLAY

SCREEN
TITLE

SELECT
OBJECT

{SATURATION

DATE ENTRY
CPAQUE

DEFAULT
COLORE 1

PREDEFINED |
COLORS

DEFAULT
COLORS 2

 DISPLAY
PWR SAVE |

- N
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FILE Key

FILE.
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 EBIT
COMMENT

ITEMS TO |

A 4

SAVE/RCL £

DETA ZET
LIsT

DATA SET
CLEAR

DATA SET

CLEAR ALL

H_HEEKRTUP
RECALL

- EpiT
PATH

FLLE

MANAGER

DIRECTORY

I FORMAT
DISK

RENAME

| SORT
MODE

DELETE
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CAL Key

CAL
RESULTS
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SETUP Key

SOFT
FRONTPANEL

IRMWARE

ComM
INTERFACE

option [ | [ rove - o
rSU-B235 PREAMD TIM
su-525 | oarte B

CONFIGURE |
NETWORE

GENERAL NETWORK
_SETUR U — LOGIN

SYSTEM
__ANFo

QFTIONS
&

4' Ta ey
; o

HARDWARE THNSTALL
ey | TNFO_ OPTION

i REMOVE
OPTICN

v

IgPUT SYSTEM
Bl - MESSAGES

. CAL :
SELFTEST 128 MHT .

SELFTEST CAL GEN

i
RESULTS COMB CLEAR ALL

MESSAGES

ENTER
PASSWORD

ir by e
R R !
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HCOPY Key
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SCREEN

PRINT |

‘ [TmsTALL |
PRINTE

HARDCOPY
ABORT

DEVICE 1

SCREEN A

CQMME;HWM

COMMENT
SCREEN B
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Hotkey Menu

| SCREEN B |

| SPECTRUM

LOCAL Menu
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Menu Overview Option Ext. Generator Control
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i

SOURCE
CAL

—

| CAL REFL
SHORT
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—
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4 Instrument Functions

All functions of the spectrum analyzer and their application are explained in detail in this chapter. The
seguence of the described menu groups depends on the procedure selected for the configuration and
start of a measurement:

1. Resetting the instrument - PRESET key
2. Setting the mode — hotkey bar and LOCAL key

3. Setting the measurement paramelters - keys FREQ, SPAN, AMPT, BW, SWEEP, TRIG, TRACE,
CAL

4. Selecting and configuring the measurement function - keys MKR, MKR->, MKR FCTN, MEAS,
LINES

The instrument functions for general setlings, printout and data management are described at the end
of this chapter — keys DISP, SETUP, FILE and HCOPY.

The different softkeys of & menu are described from top to bottom and from the left to the right side
menu. The submenus are marked by an indentation or displayed in a separate section. The whole path
{key - soitkey - ...) is indicated in the line above the menu display.

An overview of the menus is given in chapter 3 which also contains the description of the operating
concept.

The IEC/IEEE-bus commands (if any) are indicated for each scftkey. For a fast overview a list of
softkeys with the associated |IEC/IEEE-bus commands s given at the end of Chapter 8.

An index at the end of the handbock serves as further help for the user.
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FSU Initial Configuration — PRESET Key

Using the PRESET key, the FSU can be set to a predefined initial state.

Notes: The settings are selected in a way that the RF input is always
protected against overload, provided that the applied signal
fevels are in the allowed range for the instrument.

The initial instrument state set by the PRESET key can be
adapted to arbitrary applications using the STARTUP RECALL
function. With this function the STARTUP RECALL dataset is
loaded upon pressing the PRESET key. For further information
refer to section "Saving and Recalling Data Sets".

Pressing the PRESET key causes the FSU to enter its inifial state according to the foliowing table:

Table 4-1  Initial State of FSU

Parameter Settings

Mode Spectrum

Center frequency ) 1,8GHz/4 GHz {FSU-3/-8)
Center frequency step size 0.1 * cender frequency
Span 3,6 GHz /8 GHz {FSU-3/-8)
RF aftenuation auto (10 dB)

Reference level -20 dBm

Level range 100 ¢B log

Level unit dBm

Sweep time auto

Reasolution bandwidth auto (3 MHz)

Video bandwidth auto (10 MHz)

FET filters oft

Span / RBW 50

RBW / VBW 0.33

Sweep cont

Trigger free run

Trace 1 cir write

Trace 2/3 blank

Detactor auto peak

Trace math off

Frequency offset 0Hz

Reterence level offset GdB

Retference level position 100 %

Grid abs

Cal correction an

Noise source off

Input RF

Display Full screen, active screen A
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FSU Mode Selection

Mode Selection —- HOTKEY Bar

For fast mode selection FSU has seven keys (the so-called HOTKEYs) which can be allocated
depending on the options instalied on the instrument.

csepcrRad || . sceEens |

Two keys are reserved for the basic model:

The SPECTRUM hotkey sets FSU to spectrum analysis mode.
The spectrum analysis mode is the basic setting of FSU.
IECAEEE-bus command:  TNST:SEL SAN

With the SCREEN A / SCREEN B hotkey two different settings can be
selected on the FSU in the FULL SCREEN maode.

In the SPLIT SCREEN mode the key switches between active diagram A
and B.

The key designation indicates the diagram which has been activated by
means of the key.

The currently active window is marked by |  or |

diagram.

on the right of the

IEC/AEEE-bus command: DISP:WIND<1|2>:SEL

The meaning of the other keys is described in the operating manuals of the various options.
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Return to manual conirol FSU

Return to manual control — LOCAL Menu

1128.9055.12

The menu LOCAL is displayed on swilching the instrument to remote control
mode.

At the same time, the HOTKEY bar is blanked out and all keys are disabled
except the PRESET key. The diagram, traces and display fields are then
blanked out (they can be activated using the remote control command
8YS3Tem:DISPLlay:UPDate ON).

The menu contains only one softkey, the LOCAL key. The LOCAL key
switches the instrument from remote to manual control, with the assumption
that the remote controller has not previously set the LOCAL LOCKOUT
function.

A change in the control mode consists of:

- Enabling the Front Panel Keys
Returning to manual mode enables all inactive keys and turns on the
hotkey rmenu. The soft key menu which is displayed is the main menu of
the current mode.

Inserting the measurement diagrams
The blanked diagrams, traces and display fields are inserted.

- Generating the message OPERATION COMPLETE
If, at the time of pressing the LOCAL softkey, the synchronisation
mechanism via *OPC, "OPC? or *"WAI is active, the currently running
measurement procedure is aborted and synchronisation is achieved by
setting the corresponding bits in the registers of the status reporting
system.

- Setting Bit 6 (User Request) of the Event Siatus Register

With a corresponding configuration of the status reporting system, this
bit immediately causes the generation of a service reguest {SRQ) which
is used to inform the control software that the user wishes to return to
front-panel control. This information can be used, e.g., to interrupt the
control program so that the user can make necessary manual
correciions to nstrument settings. This bit is set each time the LOCAL
softkey is pressed.

Noie: If the LOCAL LOCKQUT function is active in the remote control
mode, the front-panel PRESET key is also disabled. The LOCAL
LOCKOUT state is left as soon as the process controller de-
activates the REN line or the IEC/EEE-bus cable is
disconnected from the instrument.
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FSU Spectrum Analyzer Mode

Spectrum Analyzer Mode

The analyzer mode is activated by pressing hotkey SPECTRUM (see also Section ‘Made Selection’)
The SPECTRUM hotkey selects the ANALYZER mode.
This mode is the defaulit setting of the FSU.

The functions provided correspond to those of a
conventicnal spectrum analyzer. The analyzer measures
the frequency spectrum of the test signal over the
selected frequency range with the selected resolution and
sweep time, or, for a fixed frequency, displays the
waveform of the video signal.

Note: If two displays (screen A and screen B) are opened after switch-on of signal analysis, the
analyzer mode is only set for the display activated for entry (marked at the top right corner of
diagram). For the other display, the previous settings remain valid.

Data acquisition and display of measured values is sequential: first in the upper and then in the

fower display.
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Frequency and Span - Analyzer

FSU

Frequency and Span Selection — FREQ Key

The FREQ key is used fo specify the frequency axis of the active display window. The frequency axis
can be defined either by the start and stop frequency or by the center frequency and the span (SPAN
key). With two windows (SPLIT SCREEN) displayed at the same time, the input data always refer to the

window selected in the SYSTEM-DISPLAY menu.

After pressing one of the CENTER, START or STOF softkeys, the value of the corresponding parameter

can be defined in an input window.

FREQ menu:
Span <> Span = 0
R U rRack |
x 7 SPAN ® * REW THRESHOLD |
START = CENTER = CENTER
STOP = MARKER = MARKER
MANUAL MANUAL
| TmACK ¥
s s 7/
[ . [

frequency.

The allowed range of values for the center frequency is:

for the freqguency domain (span >0):
minspan /2 £ f <t —minspan/2

center T ma

and for the time domain (span = 0):

0 Hz < foener < fa'na.x

foenter center frequency

minspan smaliest selectable span > 0 Hz (10 Hz)

frmax max. frequency

IEC/IEEE-bus command: FREG:CENT 100MHz

1129.9055.12 4.8
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E-1




Analyzer - Frequency and Span

The CF STEPSIZE softkey opens a submenu for setting the step sizs of the
center frequency. The step size can be coupled to the span (frequency
domain) cor the resolution bandwidth (time domain) or it can be manually set
tc a fixed value. The softkeys are mutually exclusive selection keys.

The scftkeys are presented according to the selecied domain (frequency or

fime).

Softkeys in frequency domain:

e
0.1 *gSPAN

£

AUTO

fl

o

1129.9055.12

CENTER

The 0.7 * SPAN softkey sets the step size for the center
frequency entry to 10% of the span.

IEC/IEEE-bus command:
FREQ:CENT: STEP : LINK SPAN
FREQ:CENT:STEP: LINK:FACT 10PCT

The 0.5 * SPAN softkey sets the step size for the center
frequency entry to 50% of the span.

IEC/EEE-bus command:
FREQ:CENT: STEP :LINK SPAN
FREQ:CENT: STEP : LINK: FACT 50PCT

The X " SPAN softkey allows the facter defining the
center frequency step size to be entered as % of the
span.

IEC/IEEE-bus command:
FREQ:CENT: STEP : LINK SPAN
FREQ:CENT:STEP:LINK:FACT 20BCT

The = CENTER softkey sets the step size coupling to
MANUAL and the step size to the value of the center
frequency. This function is especially useful during
measurements of the signal harmonic content because
by entering the center frequency each stroke of the STEP
key selects the center frequency of another harmonic.,

IEC/IEEE-DUsS command: -

The = MARKER softkey sets the step size coupling to
MANUAL and the step size to the value of the marker.
This function is especially useful during measurements of
the signal harmonic content at the marker position
because by entering the center frequency each siroke of
the STEP key selects the center frequency of ancther
harmonic.

IEC/IEEE-bus command: -

The MANUAL softkey activates the window for entering a
fixed step size.

IEC/IEEE-buUs command: FREQ:CENT:STEP 120MHz
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Softkeys in time domain:

The 0.1 * RBW softkey sets the step size for the center
frequency eniry to 10% of the resolution bandwidth.

AUTO 0.1 * RBW corresponds to the defauit setting.

IEC/IEEE-bus command:
FREQ:CENT: STEF : LINK RBW
FREQ:CENT: STEP: LINK:FACT 10PCT

The 0.5 = ABW softkey sets the step size for the center
freguency eniry to 50% of the resolution bandwidth.

IEC/AEEE-bus command:
FREQ:CENT: STEP: LINK RBW
FREQ:CENT:STEP: LINK:FACT 50PCT

The X * RBW softkey allows the factor defining the
center frequency step size to be entered as % of the
resolution bandwidth.

Values between 1 and 100% in steps of 1% are allowed.
The default setting is 10%.

IEC/IEEE-bus command:
FREQ:CENT : STEP : LINK REW
FREQ:CENT: STEP: LINK:PACT 20BCT

It

CENTER | The = CENTER softkey sets the step size coupling to

L MANUAL and the step size to the value of the center
frequency. This function is especially useful during
measurements of the signal harmonic content because
by entering the center frequency each stroke of the STEP
key selects the center frequency of another harmonic.

IEC/IEEE-bus command: -

The = MARKER softkey sets the step size coupling to
MANUAL and the step size to the value of the marker,
This function is especially usefui during measurements of
the signal harmonic content at the marker position
because by entering the center frequency each stroke of
the STEF key selects the center frequency of another
harmonic.

|EC/IEEE-bus command: -

The MANUAL sofikey activates the window for entering a
fixed step size.

IEC/HEEE-bus command:
FREQ:CENT:STEP 120MHz
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Analyzer - Frequency and Span

STOP

| FREQUENCY °
| .OFFSET

1129.9055.12

The START softkey activates the window for manually entering the start
frequency.

The allowed range of values for the start frequency is:

0 Hz =fgrart <fmayx - minspan fotan  Start frequency
minspan smallest selectable span {10 Hz}

fax max. frequency

IECAEEE-bus command: FREQ:STAR 20MH=z

The STOP softkey activates the window for entering the .
The allowed range of values for the stop frequency is:

minspan <feton Sfmax fstop  Stop frequency
minspan smallest selectable span (30 Hz)

frax max. fraquency

IEC/IEEE-bus command: FREQ:STOP Z000MEz

The FREQUENCY OFFSET softkey activates the window for entering an
arithmetical frequency offset which is added to the frequency axis labelling.
The allowed range of values for the offset is -100 GHz to 100 GHz. The
default setiing is 0 Hz.

IEC/|IEEE-bus command: FREQ:OFFS 10 MHz
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1129.9055.12

The SIGNAL TRACK softkey swiiches on the tracking of a signal near the
center frequency. The signal is tracked as long it is in the search bandwidth
around the center frequency defined with TRACK BW and above the level
threshold defined with TRACK THRESHOLD.

For that purpose, the maximum signal is searched (PEAK SEARCH) on the
screen and the center freguency set to this signal (MARKER ->CENTER)
after each frequency sweep within the search bandwidth.

if the signal falis below the level threshold or jumps out of the search
bandwidth around the center frequency, the center frequency is not varied
until a signal is in the search bandwidth above the level threshold. This can
be achigved by manually modifying the center frequency, for example.

On switching on, the softkey is highlighted and the search bandwidth and the
threshoid value are marked on the diagram by two vertical lines and one
horizontal fine. All these lines are aliocated the designation TRK.

At the same time a submenu is opened in which the search bandwidth, the
threshold value and the trace can be modified for the maximum search.

The softkey is only available in the frequency domain {span >0).
IEC/IEEE-bus command: CALC:MARK:FUNC: STR QFF

The TRACK ON/OFF softkey switches on and off signal
tracking.

|[EC/IEEE-bus command: CALC :MARK: FUNC : STR OQFF

The TRACK BW softkey defines the search bandwidth for
signal tracking. The frequency range is symmetrical with
respect to the center frequency.

IEC/IEEE-bus command:
CALC :MARK :FUNC: STR:BAND 10KHZ

The TRACK THRESHOLD softkey defines the threshold
value for signal detection. The value is always entered as
an absolute level value.

IECHEEE-bus command:
CALC:MARK:FUNC: STR:THR -70DEM

The SELECT TRACE softkey selects the trace on which
signal tracking is to be performed.

IEC/IEEE-bus command:
CALC:MARK:FUNC:STR:TRAC 1
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Setting the Frequency Span — SPAN Key

SPAN menu

=y

| SWEEPTIME |

1129.8055.12

The SPAN key opens a menu which offers various options
for setting the span.
The entry of the span {SPAN MANUAL softkey) is

SWEEP TIME automaticaily active for span > 0 Hz.

| MANUAL 4 For span = 0 Hz the entry for sweep time (SWEEPTIME
T MANUAL} is automatically active.

FULL SPAN With two windows (SPLIT SCREEN) displayed at the
- same time, the input data always refer to the window
; ZERC SPAN selected with hotkey SCREEN A/B.

The SPAN MANUAL softkey activates the window for manually entering the
frequency span. The center frequency is kept constant.

The allowed range of span values is:
for the time domain (span =0): {0 Mz

and for the frequency domain (span »0): minspan stpan <frmax

fspan frequency span
minspan smaliest selectable span (10 Hz)
fnax max. frequency

IEC/IEEE-bus command FREQ:SPAN 2GHz

The SWEEPTIME MANUAL softkey activates the window for entering the
sweep time manually with Span = 0 Hz. The softkey is not available for Span
>0 Hz.

IEC/IEEE-bus command: SWE:TIME 10s
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FULL SPAN

1129.90565.12

The FULL SPAN softiey sets the span to the full frequency range of FSU.

IEC/NEEE-bus command FREQ:SPAN:FULL

The ZERC SPAN softkey sets the span to 0 Hz. The x axis becomes the time
axis with the grid lines corresponding to 1/10 of the current sweep time
{SWT).

IEC/IEEE-bus command FREQ:SPAN OHz

After changing the span setting the LAST SPAN softkey activaies the
previous setting. With this function a fast change between overview
measurement {FULL SPAN) and detfailed measurement (manually set center
frequency and span} is possible.

Note: Only values > 0 Hz are resiored, i.e. a transition between time and
frequency domain is not possible.

|EC/IEEE-bus command S




FSU Level Display/RF Input

Level Display Setting and RF Input Configuration - AMPT Key

The AMPT key is used to set the reference level, the maximum level and the display range of the active
window as wel as the input impedance and the input attenuation of the RF input.

The AMPT key opens a menu for setting the reference level and the input attenuation of the active
window. The data entry for the reference level (REF LEVEL softkey) is cpened automatically.

Further settings regarding tevel display and attenuation can be made in this menu.

.......... ,w} : ’ MIXER LVL
. o dém - AUTO
REF LEVEL RLF LEVEL, e
T | BV  MIXER LVL |
FANGE REF LEVEL ';_ - e e e
LOG 100 4B OFFSET :
aBuv
RANGE ————
7 .
LOG MANUAL A
RANGE GRID
LINEAR [ LABS.__REL | SBpi
UNIT g i
CRF INPUT S
AC ne B
T VOLT
RF ATTEN
MANUAL —
................. L AMPERE
RF ATTEN
AUTO
i e WATT
RF INPUT
MIXER @'“| S0 750
__:’/’ Rp—

The REF LEVEL softkey allows the reference level (o be input in the currently
active unit (dBm, dBuV, etc).

IEC/AEEE-bus command; DISE WIND:TRAC:Y:RLEV -60dBm
~ RANGE The RANGE LOG 100 dB softkey sets the level display range to 100 dB.
|L0G 100,48

[EC/IEEE-bus command: DISF:WIND:TRAC:Y:8PAC LOG

DISP:WIND:TRAC:Y 100DB
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Level Dispiay / RF Input FSU

| "RANGE 1LOG |

&

1128.9055.12

The RANGE LOG MANUAL softkey activates the manual entry of the level
dispiay range. Display ranges from 10 to 200 dB are allowed in 10 dB steps.
Inputs which are not allowed are rounded to the next valid value.

The default setting is 100 dB.

IEC/IEEE-bus commang: DISP:WIND : TRAC:Y:SPAC LOG
DISE:WIND:TRAC:Y 120DB

The RANGE LINEAR sofikey switches the display range of the analyzer to
linear scaling. The horizontal lines are labelled in %. The grid has a decadic
scaling.

IECAEEE-hus command: DISP :WIND:TRAC:Y:8PAC LIN

The UNIT softkey opens a sub menu allowing to select the
unit for the level axis.

The default setting is dBm.

in general, the spectrum analyzer measures the signal
voltage at the RF input. The level display is calibrated in rms
values of an unmodulated sinewave signal. In the default
state, the level is displayed at a power of 1 mW (= dBm). Via
the known input resistance of 50 € or 75Q , conversion o

[ other units is possible. The units dBm, dBmVY, dBuV, dBuA,
T dBpW, V, A and W are directly converiible.
R IEC/IEEE-bus command: CALC:UNIT:POW DBM
TVOLT
"AMPERE
WATT |
414 E-1




FSU Level Display/RF Input
| RF INPUT' The RF INPUT AC/DC softkey toggles the RF input of the analyzer between
JRC  gDC AC and DC coupling.

IEC/IEEE-bus command: INP:COUP AC
. RF ATTEN | The RF ATTEN MANUAL softkey allows the attenuation to be entered

| RE ATTEN |

[MIXER LVL

| -AUT

1129.9055.12

irrespective of the reference level,

The attenuation can be set in 10 dB steps between 0 and 70 ¢B (in 5 dB
steps between 0 and 75 dB if option FSU-B25, Electronic Atfenuator, is
fitted).

The attenuation can be set in 5 dB steps between 0 and 75 dB. Other entries
will be rounded to the next iower integer value.

if the defined reference level cannot be set for the given RF attenuation, the
reference level will be adjusted accordingly and the warning "Limit reached"
will be output.

Noie: The 0-dB value can be entered only via the numeric keypad in
order to protect the input mixer against occasional overload.

IEC/EEE-bus command: INP:ATT 40 DB

The RF ATTEN AUTO softkey sets the RF attenuation automatically as &
function of the selected reference level.

This ensures that the optimum RBF attenuation desired by the user is always
used.

RF ATTEN AUTQ is the default setfting.
IEC/IEEE-bus command: INE:ATT:AUTC ON

Der Softkey MIXER LEVEL 6ffnet das Untermenil zur Eingabe des
maximalen Mischerpegels, der bei Referenzpege! erreicht wird.

The MIXER LVL AUTO softkey activates the automatic calculation of the
mixer level dependent on the selected reference level and the selected RF
attenuation.

IEC/IEEE-bus command: INP:MIX:BUTO O

The MIXER LVL MANUAL softkey allows the maximum mixer level attainable
at the reference level 1o be entered.

The avaiable range is 0 to -100 dBm in 10 dB steps.

{EC/EEE-bus command; INP :MIX -25DBM
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AMPT — NEXT menu:

| REF LEVEL
| POSITION -

N

1129.8055.12

The REF LEVEL POSITION softkey allows the reference level position to be
entered.

The setiing range is from -200 to +200%, 0% corresponding to the lower and
100% to the upper limit of the diagram.

IEC/IEEE-bus command: DISP:WIND:TRAC:REOS 100BCT

The REF LEVEL OFFSET softkey allows the arithmetic level offset to be
entered. This offset is added to the measured level irrespective of the
selected unit. The scaling of the Y axis is changed accordingly.

The setting range is £200 dB in 0.1 dB steps.

IECAEEE-bus command: DISP:WIND:TRAC:RLEV:OFFS ~10dB

The GRID ABS/REL softkey switches between absolute and relative scaling
of the leve! axis.

GRID ABS is the default setting.

ABS The labeling of the level lines refers to the absolute value of the
reference level.

REL  The upper line of the grid is always at 0 dB.
The scaling is in dB whereas the reference level is always
in the set unit (dBm, dBuV,..).

For setting RANGE LINEAR (linear scaling, labelling of axes in %) the softkey
is not displayed since the unit % itself implies a relative scale.

IEC/IEEE -bus command: DISP:WIND: TRAC:Y :MODE ABS

The RF INPUT 50 Q / 75 Q softkey switches the input impedance of the
instrument between 50 (= default setting) and 75 Q.

The setting 75 Q should be used if the input impedance (50 Q) is transformed
to 75 € using the corresponding adapter unit of type RAZ (= 25 Q in series to
the input impedance of the analyzer). The correction value used for the
adaption is 1.76 dB = 10 log ( 750 / 50Q).

All levels specified in this operating manual refer to the default setting of the
instrument (50 Q).

IEC/IEEE-bus command: INP:IMP S500HM

4.16 E-1




FSU
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Electronic Attenuator

Besides the mechanical attenuator at the RF input, the FSU also offers an electronic attenuation setting
{option ELECTRONIC ATTENUATOR FSU-B25). The attenuation range is 0 to 30 dB, with the defauit
atienuation being preset by the mechanical attenuator.

| EL ATTEN

OFF

1128.9055.12

The EL ATTEN MANUAL softkey switches the electronic attenuator on and
allows the attenuation of the electronic attenuator to be set.

The attenuation can be varied in 5 dB steps from 0 to 30 dB. Other entries
are rounded to the next lower integer value.

if the defined reference level cannot be set for the given RF attenuation, the
reference level will be adjusted accordingly and the warning "Limit reached"
will be output.

IEC/IEEE-bus command: INP :EATT: AUTC OFF
INP:EATT 10 DB

This function is only available with option ELECTRONIC ATTENUATOR
FSU-B25.

The EL ATTEN AUTO softkey switches the electronic attenuater on and
automatically sets its attenuation to 0 dB.

The aflowed setting range of the reference level ranges from the current
reference level on switching on the electronic attenuator 10 over 30 dB. If a
reference level is set cutside the allowed 30-dB range, setting is performed

by means of the mechanical attenuator. From this new reference level {o over
30 dB the setiing is again performed with the electronic attenuator.

{EC/IEEE-bus command: INP:EATT: AUTO ON
This function is only available with option ELECTRONIC ATTENUATOR FSU-B25.

The EL ATTEN OFF softkey switches the electronic attenuator off.

IEC/IEEE-bus command: INP :EATT:STAT OFF

This function is only available with option ELECTRONIC ATTENUATOR FSU-B25.
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Setting the Bandwidths and Sweep Time — BIW Key

The BW key calls a menu for setting the resolution bandwidth (RBW), video bandwidth (VBW) and
sweep time (SWT) for the frequency sweep. The parameters may be coupled dependent on the span
(stop minus start frequency) or freely set by the user. When working with a split screen display, the
settings always refer to the active window.

The FSU offers resolution bandwidths from 10 Hz to 20 MHz in 1, 2, 3, 5, 10 steps and additionally
50 MHz as maximum bandwidth:

Resolution bandwidths up to 100 kHz are realized using digital bandpasses with Gaussian
characteristics. As far as the attenuation characteristic is concerned they behave like analog filters but
have a much higher measurement speed than comparable analog fitters. This is due to the fact that the
transient response can be compensated as a result of an accurately defined filter behaviour.

Bandwidths above 100 kHz are realized using decoupled 5-circuit LC filters.

As an alternative to the analog filters, FFT filters are available for the bandwidths between 1 Hz and
30 kHz. When working with bandwidths up to 30 kHz, the FFT algorithm offers considerably higher
measurement speeds with all the other settings remaining the same. The reason is that with analog
filters the sweep time required for a particular span is proportional to (Span/RBW }. When using the FFT
algorithm, however, the sweep time is proportional to (Span/RBW}.

The video bandwidths are available in 1, 2, 3, 5, 10 steps between 1 Hz and 10 MHz. They can be setin
accordance with the resolution bandwidth.

The video filters serve for smoothing the displayed trace. Video bandwidths that are small compared to
the resolution bandwidth average out noise peaks and pulsed signals, so that only the signal average is
displayed. If pulsed signals are to be measured, it is recommended to use a video bandwidth that is
large compared to the resolution bandwidth (VBW = 10 x RBW) for the amplitudes of pulses 1o be
measured correctly.

Note:

For analog and digital filters, the FSU has overload reserves of different magnitude above the reference
level. Due to the LO breakthrough the overload display OVLD responds with digital filters with RBW
< 100 kHz, as soon as the start frequency is selected <6 * resolution bandwidth, for RBW = 100 kHz, as
soon as the start frequency is below 3 MHz.
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BW menu:

- - The BW key calls a menu for

A P FBF/ VEW  setting the resolution bandwidth,
LR STNE 11731 video bandwidth, sweep time and
T s their couplings.

| MANUAL ‘

PULSELO.21]  The various .. BW AUTO softkeys

Ry CREw / vem are used to couple the functions.

MANUAL | NOTSE [10] The coupling ratios are selected
oo - by the COUPLING RATIO
RES BW ¢ REW / VBW softkey.
L RuTO MANDAL,

The .. BW MANUAL softkeys
JIDES B enable the entry of the parameter
concerned. This parameter is not
coupled to the other parameters.

SPAN /REW |
! AGTC [50]
TG e
~ RATIO g MANUAL
[ pEFauLT
| COUPLING
" FILTER | T
TYPE
Note: With the ... BW AUTO softkeys the resolution bandwidth, the videco bandwidth and the

sweep time can be entered separately for the frequency domain (span > 0 Hz} and the time
domain (span = 0 Hz).
But with ...BW MANUAL softkeys the selected values apply to both the frequency and time

domain.

1129.9055.12

 RES BW |

The RES BW MANUAL softkey activates the manual data entry for the
resolution bandwidth.

The resolution bandwidth can be selected in 1/2/3/5/10 steps in the range
between 10 Hz and 20 MHz. Additionally a maximum bandwidth of 50 MHz is
available. The nominal resolution bandwidth is the 3 dB bandwidth. When FFT
filters are used, the lower limit of the bandwidth is 1 Hz, FFT filters may be used
with bandwidihs up to 30 kHz.

For numeric inputs, the values are always rounded to the nearest possible
bandwidth, For rollkey or UP/DOWN key inputs, the bandwidth is adjusted in
sieps either upwards or downwards.

For filter type CHANNEL or RRC the bandwidth is selected from the list of
available channel filters given at the end of this chapter. For data eniry, the
cursor keys T and 1 scroll through this list.

The manual input mode of the resolution bandwidth is indicated by a green
terisk (*} on the display.

IEC/AEEE-bus command: BAND : AUTO QFF;

BAND 1MHz
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| VIDEO BW

1128.9055.12

The VIDEO BW MANUAL softkey activates the manual data entry for the video
bandwidth.

The video bandwidth can be selected in 1/2/3/5/10 steps in the range between
1 Hz and 10 MHz.

For numeric inputs, the values are always rounded tc the nearest possibie
allowed bandwidth. For rollkey or UP/DOWN key inputs, the bandwidth is
adjusted in steps either downwards or upwards.

The manual input mode of the video bandwidth is indicated by a green terisk (7)
on the display.

IEC/IEEE-bus command; BAND :VID:AUTO OFF;
BAND:VID 10 kHz

The SWEEPTIME MANUAL softkey activates the manual data entry for the
sweep time. At the same time, the coupling of the sweep time is cancelled.
Other couplings {VIDEQ BW, RES BW) remain effective.

In the frequency domain (span > 0 Hz) and for resolution bandwidths above 1
kHz, the aliowed sweep times for spans > 3.2 kHz range from 2.5 ms through
to 16000 s. With spans below 3.2 kHz, the maximum allowed sweep time is
reduced to 5 s * span/Hz.

If FFT filters are used, the sweep time is fixed by the span and the bandwidth
and therefore cannot be set.

in time domain (span = 0 Hz}, the range of sweep times is 1 us to 16000 s is
selectable in steps of max. 5% of the sweep time. Far numeric inputs, rounding
is made to the nearest possibie sweep time. For rollkkey or UP/DOWN key
inputs, the sweep time is adjusted in steps either downwards or upwards.

The manual input mode of the sweep time ig indicated by a green terisk (*) on
the display. If the selected sweep time is too short for the selected bandwidth
and span, level measurement errors will occur. This happens because the
available settling time for the resolution or video filters is too short. In this case,
the FSU outputs UNCAL on the display and marks the indicated sweep time
with & red asterisk ().

IEC/IEEE-bus command: SWe: TIME: AUTC QFF;
SWE:TIME 10s

The RES BW AUTO softkey couples the resciution bandwidth to the selected
span. Changing the span causes automatic adjustment of the resolution
bandwidth.

Automatic coupling of resolution bandwidth 1o span is always recommended
when a favourable setting of the resolution bandwidth in relation o the selected
span is desired for the measurement under reguest.

The coupling ratio is set in the COUPLING RATIO submenu.

The RES BW AUTO softkey is only available in the frequency domain {span >
0 Hz). The softkey is blanked in the time domain.

IEC/IEEE-bus command: BAND : AUTO ON
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RATIO B!

The VIDEO BW AUTO softkey couples the video handwidth to the resclution
bandwidth. If the resolution bandwidth is changed, the video bandwidth is
automatically adjusted.

The coupling of the video bhandwidih is always recommended when the
minimum sweep time is required for a selected resciution bandwidth. Narrower
video bandwidths require fonger sweep times due to the longer settling time.
Wider bandwidths reduce the signal/noise ratio.

The coupling ratio is set in the COUPLING RATIO submenu.

The coupling of the video bandwidth to the resolution filter is also permitted for
the time domain display (span = 0).

IECAEEE-bus command: BAND: VID: AUTO ON

The SWEEPTIME AUTO softkey couples the sweep time to the span, video
bandwidth (VBW) and resclution bandwidth (RBW). The sweep time is
automatically adjusted on any change in span, resolution bandwidth or video
bandwidth. :

The softkey is only available in the frequency domain (span >0Hz). It is
blanked in the time domain.

The FSU always selects the shortest sweep time possible without falsifying the
signal. The maximum level error compared to using a longer sweep time is
< 0.1 dB. If additional bandwidih and level errors are to be avoided, the sweep
time is to be set to three times the time offered in coupled mode.

IEC/IEEE-bus command: SWE TTME - AUTG ON

‘#ew / VBW,  The COUPLING RATIO softkey opens a sub menu for seiection
SINE [1/3]: ot the coupling ratios.

oree W1 When the default setting is active, ie the COUPLING RATIO
""""""""""""""""""""""""""" softkey is deactivated (not highlighted), the ratio span/resolution
RBW /vl bandwidth (SPAN/RBW) is 50 (this corresponds to SPAN / RBW

NOISE {10] AUTO [50]) and the ratic resolution bandwidth/video bandwidth

CRET VRN (RBW/VBW) is 0.33 {this corresponds to RBW / VBW GSINE

MANUAT, [1/3h.

if the ratic RBW/VBW or SPAN/RBW is different from the
default setting, the COUPLING RATIO softkey is highlighted.

SPAN ./ RBW .
auro (5011 The softkeys RBW/VBW... are selection keys. Only one softkey

¢an be enabled at any one time. The softkeys are only effective

span / RBW|  for the VBW AUTO selection in the main menu.

The softkeys SPAN/RBW... are ailso selection keys. They are
only effective for the RBW AUTQO selection in the main menu.
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[reW / VBW |

ISINE [1/,

The RBW/VBW SINE [1/3] softkey sets the foliowing coupling
ratio:
video bandwidth = 3 x resolution bandwidth.

This is the default setting for the coupling ratio resolution
bandwidth/video bandwidth.

This is the coupling ratio recommended if sinusoidal signals are
{0 be measured.

IEC/EEE-bus command BAND :VID:RAT 3

This setling is only effective for the VBW AUTO selection in the
main menu.

The RBW/VBW PULSE [. 7] softkey sets the following coupling
ratio:

video bandwidth = 10 x resolution bandwidth or

video bandwidth = 10 MHz (= max. VBW).

This coupling ratio is recommended whenever the amplitudes of
pulsed signais are to be measured correctly. The [F filter is
exclusively responsibie for puise shaping. No addiional
evaluation is performed by the video filter.

IEC/IEEE-bus command BAND :VID:RAT 10

This setting is only effective for the VBW AUTO selection in the
main menu.

The RBW/VBW NOISE [10] softkey sets the following coupling
ratio:
video bandwidth = resolution bandwidth/10

At this coupling ratio, noise and puised signals are suppressed
in the video domain. For noise signals, the average value is
displayed.

IEC/IEEE-bus command RAND:VID:RAT 0.1

This setting is only effective for the VBW AUTO selection in the
main menu.

The RBW/VBW MANUAL sofikey activates the manual input of
the coupling ratio.

The resoclution bandwidth/video bandwidth ratio can be set in the
range 0.001 to 1000.

IEC/EEE-bus command BAND :VID:RAT 10

This setting is only effective for the VBW AUTO selection in the
main menu.
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' SPAN /RBW | The SPAN/RBW AUTO [50] sofikey sets the following coupling
(AUTO [581  ratio:
%;\% resolution bandwidth = span/50
“ This coupling ratic is the default setting of the analyzer.
IEC/IEEE-bus command BAND : RAT (.02
This setting is oniy effective for the RBW AUTO selection in the
main mernu.
The SPAN/RBW MANUAL softkey activates the manual input of
the coupling ratio.
The span / resolution bandwidth ratio can be set in the range
110 10000.
IEC/IEEE-bus command BAND:RAT 0.1
This setting is only effective for the ABW AUTO selection in the
main menu.
| DEFAULT The DEFAULT COUPLING softkey sets all coupled functions to the default state

SPAN/RBW to 50 in the COUPLING RATIO submenu {(default setling, COUPLING

lCOUPLm% (AUTO). In addition, the ratio RBW/VBW is set to SINE [1/3] and the ratio
o

.

RATIO softkey not highlighted).

IEC/IEEE-bus command BAND : AUTC ON

1129.9055.12

BAND :VID :AUTO ON
SWE  TIME : AUTC CON
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The FILTER TYPE softkey opens the selection list for different filter types. In the
range up to 30 kHz digital band filters with Gaussian characteristic and filtering with
FFT algorithm can be selected.

; . i

poEE Ay : : :
cmwen
RRC.. oo

NORMAL For resolution bandwidths up to 100 kHz digital bandpasses are used.

FFT An FFT is performed. For that purpose, the filtered IF signal is digitized
and then transformed into the spectral domain via FFT. The
transformation range depends on the selected filter bandwidths and
can be set between 4 kHz to 50 kHz. if the span is larger than the
transformation range, several transformations are performed and the
resulis are appended to each other in the spectral domain. If the span
is smaiter than the transformation range, the measurement results are
interpolated when the number of measurement points provided by the
FFT is smaller than the number of display points in x-direction. A flattop
window serves as a window in the time domain so that high amplitude
precision with good selection is achieved.

Sweep time Defined by the selected bandwidth and span
(reason: FFT filtering is a block transformation).
it cannot be changed (softkey deactivated).

Detector Sample detecior and peak detector are
available. Peak detector is active when AUTO
SELECT is selected.

Video bandwidth Not defined in case of FFT; therefore cannot he
set (softkeys deactivated).

Compared to bandpasses, FFT filters lead to significantly reduced
sweep times. For a span of 50 kHz and a bandwidth of 100 Hz, for
instance, the sweep time is reduced from 5 s to 40 ms. FFT filters are
particularly suitable for stationary signals {sinuscidal signals or signals
that are continuously modulated in time). For burst signals (TDMA) or
pulsed signals, normal fiiters are preferable.

Note:

As soon as the FFT filters are active (RBW < 30 kHz} the sweep time
dispfay field (SWT) is replaced by the acquisition time (AQT) display
field.

EFT is a block transformation so the result depends on the time relation
between the dataset to be transformed and the burst or pulsed signal.
A gated sweep measurement for TDMA signals is therefore not
provided if FFT filters are used.
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Additionally, a number of especially steep-edged channel fillers are available for
power measurement since firmware version 1.10.

A distinction is made between the following filter fypes:
CHANNEL = general, steep-edged channel fillers

RRC = filters with root-raised cosine characteristic
{RRC = Root Raised Cosing)

When selecting these filter types, the automatic coupling of the resolution
bandwidth to the span is not available. The filters are selected via the RES BW
softkey.

A list of all available channel filters with their associated applications can be found
at the end of this chapter.

{EC/EEE-bus command: BAND : TYPE NORM
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List of available channel filters

The channel filters included in the following table are available for firmware version 1.10 or higher, They
can be activated via the FILTER TYPE softkey and are then available as resolution filters {softkey RES

BW).

Note:

For filters of type RRC (Root Raised Cosine), the filter bandwidth indicated describes the sampling rate
of the filter.

For all other filters (CFiLter} the filter bandwidth is the 3 dB bandwidth.

Filter Bandwidth Filter Type | Application
100 Hz CFlLter
200 Hz CFll.ter AD
300 Hz CFllter
500 Hz CFllLter
1 kHz CFllLter
1.5 kHz CFilLter
2 khz CFlLter
2.4 khkiz CFllLier 558
2.7 kHz CFllter
3 kHz CFllLter
3.4 kHz CFlLter
4 kHz CFllLter DAB, Satellite
4.5 kHz CFllter
5 kHz CFllter
8 kiiz CFlLier
8.5 khkiz CFllter ETS300 113 (12.5 kHz channels)
9 kHz CFllLter AM Radio
10 kHz CFll.ter
12.5 kHz CFllLier CDMAone
14 kHz CFlLter ETS300 113 (20 kHz channsls)
i5 kHz CFllLier
18 kHz CFllier ETS300 113 {25 kHz channels)
18 kHz, ©=0.35 |RRC TETRA
20 khiz CFlLter
21 kHz CFlLter PDC
243  kHz, =035 |RRC IS 136
25 kHz CFllLter
30 kHz CFllter CDPD, CDMAoNe
80 kHz CFllier
100 kHz CFllLier
150 kHz CFllter F Radio
192 kiz CFlLier PHS
200 kiHz Crilter
300 kHz CFllLter
500 kHz CFiLter J.83 {8-VSB DVB, USA)
1.0 MHz CFilter CDMAane
1.2288 MHz CFitter CDMAGne
1.5 MHz CFiLter AR

1128.9055.12
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Sweep Settings - SWEEP Key
The SWEEP key serves for configuring the sweep mode.
SWEEP menu

i~ SBWEEP The SWEEP key calls & menu in which the sweep
.., |CONTINUDOUS mode is defined. In split-screen mode, the entries
‘ SWEEPR made are valid for the active window only.
e
SWEEP The CONTINUQUS SWEEP, SINGLE SWEEFP
o and SGL SWEEP DISP OFF softkeys are mutually

CONTIRUE exclusive selection keys.
(SGL SWEEP -

SWEEPTIME |

| SWEEPTIME
. L5

3GL SWEEP
DISP OFF

CONTINUOUS The CONTINUOUS SWEEP softkey activates the continuous sweep mode,

_ SWEEP which means that the sweep takes place continuously according to the trigger

mode set.

When working in the split-screen mode and with different settings in the two
windows, screen A is swept first, followed by screen B. When the softkey is
pressed, the sweep is restarted.

CONTINUOUS SWEEP is the default setting of FSU.

IEC/IEEE-bus command: INIT:CONT ON

~ SINGLE The SINGLE SWEEP softkey starts n sweeps after triggering. The number of
| SWEEP sweeps is determined by the SWEEP COUNT softkey.

When working in the split-screen mode, the frequency ranges of the two
windows are swept one after the other,

If a trace is swept using TRACE AVERAGE or MAXHOLD, the value set via
the SWEEP COUNT softkey determines the number of sweeps. if 0 has been
entered, one sweep is performed.

IEC/IEEE-bus command: INIT:CONT OFF
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SWEEPTIME |

SGL SWEEP
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SWEEPTIME |

The CONTINUE SGL SWEEP softkey repeats the number of sweeps set
under SWEEP COUNT, however without first deleting the trace.

This is particularly of interest when using the functions TRACE AVERAGE
and MAXHOLD, if previously recorded measurement results are to be iaken
into consideration for averaging / maximum search,

If SGL SWEEP DISP OFF is active, the screen is switched off also during
repeated sweeps.

IECAEEE-bus command: INIT:CONM

The SWEEPTIME MANUAL softkey activates the window for entering the
sweep time manually (see aiso BW menu).

|EC/EEE-bus command: SWE:TIME 10s

The SWEEPTIME AUTO softkey activates the automatic selection of the
sweep time as a function of the bandwidth of the resolution and video filters
{see also BW menu).

IEC/IEEE-bus command: SWE: TIME:AUTO ON

The SWEEP COUNT softkey activates the window for the entry of the
number of sweeps to be performed by FSU after a single sweep has been
started. If Trace Average, Max Hold or Min Hold is activated, this also
determines the number of averaging or maximum search procedures.

Example:

[TRACET: MAX HOLD

[SWEEP: SWEEP COUNT: {10} ENTER]
[SINGLE SWEERP)

FSU performs the Max Hold function over 10 sweeps.

The permissible range for the sweep count is 0 to 32767. For sweep count =
0 or 1, one sweep is performed. For frace averaging in the continuous-sweep
mode, FSU performs running averaging over 10 sweeps if sweep count = 0; if
sweep count = 1, no averaging is performed.

The sweep count is valid for all the fraces in a diagram.

Note: The number of sweeps set in the TRACE menu is the same as
that in the SWEEP menu.
if SINGLE SWEEP is selected, the measurement stops after the
selected number of sweeps has been performed.

[EC/IEEE-bus command: SWE: COUN 64
The SGL SWEEP DISP OFF softkey deactivates the display while a single
sweep is being performed. Once the sweep has been completed, the trace is

shown.

IEC/IEEE-bus command: INIT:DISP OFF; :INIT.04
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Triggering the Sweep— TRIG Key

The TRIG key opens a menu for selection of the various trigger sources, trigger polarity and external
gate function. The active trigger mode is indicated by highlighting the corresponding softkey.

For video trigger, a trigger threshold can be entered, which is represented in the diagram as a horizontal
line.

To indicate that a trigger mode other than FREE RUN has been set, the enhancement label TRG is
displayed on the screen. If two windows are displayed, TRG appears next to the appropriate window.

TRIGGER menu
"""" o . . + S > - GATW M‘{)DE g
| Bw | sween . | FEs RN
B T
VIDEQ ‘POS  NWEG
. GATE |
EXTERN DELAY
GATE
IF PCWER LENGTH
TRIGGER
OFFSET .
 BOLARITY | T Goom
- POS  NEG Z-BEIE
| GATED ’*
TRIGGER
GATE : B
SETTINGS &

The FREE RUN softkey activates the free-run sweep mode, ie start of a

FREE RUN | _ :
i sweep is not triggered. Once a measurement is completed, another is started
immediately.
FREE RUN s the default setting of FSU.
1EC/IEEE-bus command: TRIG:SOUR IMM

The VIDEQ softkey activates triggering through the displayed voltage.

For the video triggering mode, a horizontal trigger line is shown in the
diagram. It may be used to set the trigger threshold between 0% and 100% of
the overall diagram height.

[EC/EEE-bus command: TRIG: SOUR  VID
TRIG:LEV:VID 50 bCY
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IF POWER |

|

£
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The EXTERN softkey activates triggering via a TTL signal at the input
connector EXT TRIGGER/GATE on the rear panel.

[EC/IEEE-bus command: TRIG:SOUR EXT
SWE :EGAT : SOUR  EXT

The IF POWER softkey activates triggering of the measurement via signals
which are outside the measurement channel.

FSU uses a level detector at the second intermediate frequency. The detector
threshold is approximately -20 dBm at the input mixer. This means that the
actual trigger level at the RF input is approx. -20 dBm plus the set RF
attenuation.

The bandwidth at the intermediate frequency is 10 MHz. Triggering takes
place when the trigger threshold is exceeded within a 5 MHz bandwidth about
the selected frequency (= start frequency in the frequency sweep). Thus, the
measurement of spurious emissions, eg for pulsed carriers, is possible even
when the carrier lies outside the selected frequency span.

IEC/EEE-bus command: TRIG:SOUR IFP
SWEEGAT: SOUR  IFP

The TRIGGER OFFSET softkey activates the window for entering the time
offset between the trigger signal and the start of the sweep.

Triggering is delayed by the entered time with respect to the trigger signal
(time entered > Q) or is started earlier {time entered < 0). The time may be
entered in muitiples of 125 ns in the range -100 s to 100 s {default 0 s).

Note: A negative offset (pretrigger} can be set in the time domain only
(SPAN = 0 Hz) provided GATED TRIGGER is not active in that
domain.

As a common input signal is used for both trigger and gate when selecting
EXTERN and IF POWER, changes to the gate delay will affect the trigger
delay (TRIGGER OFFSET) as well.

IEC/AEEE-bus command: TRTIG:HOLD 10US

The POLARITY POS/NEG softkey selects the potarity of the trigger source.

The sweep starts after a positive or negative edge of the trigger signal. The
selected setting is highlighted.

The selection is valid for all trigger modes with the exception of FREE RUN,
in the gate mode, it also applies o the gate polarity.

The default setting is POLARITY POS.

IECAEEE-bus command: TRIG: SLOP  POS
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By using a gate in sweep mode and stopping the measurement while the gate signal is inactive, the
spectrum for puilsed RF carriers can be displayed without the superposition of frequency components
generated during switching. Similarly, the spectrim can also be examined for an inactive carrier. The
sweep can be controlled by an external gate or by the internal power trigger.

REH 3@ kHz
UBH 388 kHz
Ref B dBw Attt 2@ dB SHT 5@ ns
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Fig. 4-1 Puised signal GATE OFF
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[
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Fig. 4-2 TDMA signal with GATE ON

1129.9055.12 4.31 EA1




Triggering the Sweep - Analyzer FSU

The gated-sweep mode is activaied by the GATED TRIGGER softkey. The setting of the mode takes
place in the GATE SETTINGS submenu.

| GATED
| TRIGGER

1129.9065.12

The GATED TRIGGER softkey switches the sweep mode with gate on and
off.

When gate is switched on, a gate signal applied to the rear panel connector
EXT TRIGGER/GATE or the internal IF power detector controls the sweep of
the analyzer. This selection is made via the EXTERN and IF POWER
softkeys for trigger and gate.

The length of the gate signal defines when the sweep is to be interrupted.
Here a differentiation is made between edge-triggered and level-triggered
modes: in case of edge triggering the gate length can be set via the GATE
LENGTH softkey, while in case of level triggering the gate length depends on
the length of the gate signali.

Gate Mode LEVEL Gate Mode EDGE
[
Ext. Gate 4 L“._uw___l L_mw_mm
Meas. active mm~“—‘—*—‘ e
Delay Delay Length

Fig.4-3 Timing diagram for GATE, GATE DELAY and GATE LENGTH

This softkey requires the EXTERN or IF POWER trigger mode. i a different
mode is active, IF POWER is automatically selected.

Gated-sweep operation is also possible in the time domain. This enables - eg
in burst signals - level variations of individual slots to be displayed versus
fime.

To indicate that a gate is used for the sweep, the enhancemert label GAT is
displayed on the screen. This label appears to the right of the window for
which the gate is configured.

|EC/IEEE-bus command: SWE :®GAT ON
SWE:EGAT:SOUR  IFP
Qr:

SWE:EGAT:SOUR  EXT

4.32 E-1




FSU Analyzer - Triggering the Sweep
CATE R R ] The GATE SETTINGS softkey calls a submenu for making all
SETTTEGSS —p LLEhJELLE.D CE the settings required for gated-sweep operation.

" POLARITY | At the same time, a transition is made to the time domain
[FOS HEG {span = (¢} and the time parameiers GATE DELAY and GATE
T R LENGTH are represented as vertical lines. This allows the

“ D“PLH | required gate time parameters to be set easily.
----- CATE For highly accurate setting of gate delay and gate length, the
LENCTH x axis can be altered using the ZOOM x-AXIS softkey in a
T way that the signal range concerned (eg one full burst) is

dispiayed.

é'-ﬁ.iz“'"-E;__ Then the sampling time and duration can be set by GATE
T;{E DELAY and GATE LENGTH in a way that the desired portion

" GATE MODE |
|LEVEL EDGE]

________ %
b

1129.9055.12

of the signal is shown,

When quitting the submenu, the program will return to the
frequency domain provided it was active befere. The original
span is restored so the desired measurement can now be
performed with the accurately set gate.

{EC/IEEE-bus command: -

The GATE MODE LEVEL/EDGE sofikey selects the frigger
mode. Gated sweep is possible in the level-triggered as wel
as in the edge-triggered made.

If level triggering is selected, the GATE LENGTH softkey
becomes inactive and cannot be operated.

[EC/IEEE-bus command: SWE:EGAT:TYPE EDGE
The POLARITY POS/NEG softkey controls the polarity of the
EXT TRIGGER/GATE control line.

in case of level triggering the sweep is stopped by
POLARITY POS and a logic 0" signal; the signal "1" will
restart the sweep after the GATE DELAY time has elapsed.

in case of edge triggering the sweep is continued on a 0" to
1" transition for the duration of GATE LENGTH after a delay
{GATE DELAY) has elapsed.

Changing the polarity automatically implies a transition of the
trigger-edge polarity (POLARITY softkey in the higher menu).

|[EC/IEEE-bus command: SWE:EGAT:POL POS
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Measurement example:

The GATE DELAY softkey activaies the window for setting
the delay time between the gate signal and the continuation
of the sweep.

This may be useful for taking into account a delay between
the gate signal and the stabilization of an RF carrier for
example.

As gate delay, vaiues between 125 ns and 100 s may be set.
The position of the delay un the time axis in relation to the
sweep is indicated by the line labelled GD.

As there is a common input signal for trigger and gate if
EXTERN or IF POWER is selected, changes to the gate
delay will affect the trigger delay {(TRIGGER OFFSET) as
well.

|[EC/IEEE-bus command: SWE:EGAT:HOLD 1US

The GATE LENGTH softkey activates the window for setting
the sweep duration of FSU in the edge-triggered mode.
Values between 125 ns and 100 s may be set for the gate
length. The length of the gate in relation to the sweep is
indicated by the line tabelled GL.

This softkey is only available if GATE MODE EDGE {edge
triggering) has been selacted.

IEC/IEEE-bus command: SWE:EGAT:LENG 10008

The SWEEP TIME softkey enables the user to change the
fime axis to obtain a higher resolution for positioning gate
delay and gate length.

When this is to be done, the sweep time temporarily
changes; the original value is restored when the menu is
qiit.

IEC/IEEE-bus command: -

The modutation spectrum of a GSM or PCS1900 signal is to be measured using the gated-sweep
function. The signal is generated by a Signal Generator SME03 whose RF output is directly connected

to the RF input of FSU.

Settings on SMEO03:

FREQ: 802 MMz
Level: 0 dBm: Return
Digital Mod: Select: GMSK: Select
Source: Select: PRBS: Select: Return

Level Attenuation: Select: 60 dB: Heturn

The SME03 supplies a GMSK-moduiated TDMA signal (GSM).

1129.9055.12
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Settings on FSU:

Conventions: [KEY] Menu called by this key. All information between the brackets refers to
this menu.
{Number}  Numeric value to be entered for the parameter on hand.
SOFTKEY Softkey to be used for making a selection or entering a value.

[PRESET]

[FREQ: CENTER {802} MHz]

[SPAN (3.6} MHz]

[AMPT: REF LEVEL {0} dBm: RF ATTEN MANUAL: {10} dB]
[BW: RES BW MANUAL: {30} kHz]

[TRACE : TRACE 1 DETECTOR: RMS]

[SWEEP: SWEEPTIME MANUAL: {50} ms]

[TRIG: EXTERN

GATED TRIGGER;

GATE SETTINGS: GATE MODE EDGE; POLARITY POS
SWEEPTIME MANUAL {1} ms: GATE DELAY {300} ps:
GATE LENGTH: {250} ps]

The following figure shows the screen display for setting gate parameters. The vertical lines for gate
delay (GD) and gate length (GL} can be adjusted to the burst signal by entering numeric vaiues or by
means of the rolikey.

\}g} “RE# 3 KkHz
E UB 288 IkHz

Ref @ dBa Rt ZB dB +8HT 1 ws

B

R
-in

Certer 882 HHz 189 s

Fig.4-4 Setting GATE DELAY and GATE LENGTH in time domain by means of lines GD and GL

On quitting the GATE SETTINGS menu, FSU returns 1o the previous screen.

1129.8055.12 4.35 E-1




Traces - Analyzer FSU

Selection and Setting of Traces — TRACE Key

The FSU is capable of displaying up to three different traces at a time in a diagram. A frace consists of a
maximum of 625 pixels on the horizontal axis (frequency or time). If more measured values than pixels
are available, several measured values are combined in one pixel.

The traces are selected using the SELECT TRACE softkey in the menu of the TRACE key.

The traces can individually be activated for a measurement or frozen after completion of a
measurement. Traces that are not activated are blanked.

The display mode can be selected for each trace. Traces can be overwritten in each measurement
{CLEAR/WRITE mode), averaged over several measurements (AVERAGE mode), or a maximum or
minimum value can be determined from several measurements and displayed (MAX HOLD or MIN
HOLD).

individual detectors can be selected for the various traces. The autopeak detector displays maximum
and minimum values connected by a vertical line. The max peak detector and min peak detector display
the maximum and minimum value of the level within a pixel. The sample detector displays the
instantaneous value of the level at a pixel. The rms detector displays the power (rms value) of the
measured vaiues within a pixel, the average detector the average value.

Selection of Trace Function

The trace functions are subdivided as follows:

s Digplay mode of trace {CLEAR/WRITE, VIEW and BLANK)

¢« Evaluation of the trace as a whole (AVERAGE, MAX HOLD and MIN HOLD)

e Evaluation of individual pixels of a trace (AUTOPEAK, MAX PEAK, MIN PEAK, SAMPLE, RMS,
AVERAGE and QUASIPEAK)

TRACE menu
EAEE s
L BELECT |
SE.JF(“T MIN HOLD DETECTOR
TRACE e ro—— AUTORPEAK
....................................... e 4’. : T1-T2=->T] e m————
CLEAR/ e e
s |
R - - T1-T3->71 MAX_EPLAR
MAX HOLD T DETECTOR
o T o LMIN PEAK .
AVERAGE _—_ DETECTOR
e TRECE SAMPLE
AVG MODE [ POSITION e ————
LLOG LIN S — DETECTOR
Lo BMS
DETECTOR
e O — AVERAGE
SWEEE ASCII E'ILE§ “““““““““““““““““““““““““““““““ e —
- e OPK
DETECTOR, ‘7 :DEC.IM SEP S
MaTH #7777 TRACE A :
r————" " o, TRACE MAT?}
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The TRACE key opens a menu offering the setling options for the selected trace.

In this menu, the mode of representing the measured data in the frequency or time domain in the 625
pixels of the display is determined. Upon start of the measurement, each trace can be displayed either
completely new or based on the previous results.

Traces can be displayed, blanked and copied. Traces can also be corrected with the aid of
mathematical functions.

The meastrement detector for the individual display modes can be selected directly by the user or set
automatically by FSU.

The default setting is trace 1 in the overwrite mode (CLEAR / WRITE), the other traces 2 and 3 are
switched off (BLANK).

The CLEAR/WRITE, MAX HOLD, MIN HOLD, AVERAGE, VIEW and BLANK softkeys are mutually
exclusive selection keys.

The SELECT TRACE softkey activates the entry for the active trace (1, 2, 3.

IEC/IEEE-bus command -- (selected via numeric suffix of : TRACe)

The CLEAR/WRITE sofikey activates the overwrite mode for the collected
measured values, ie the trace is overwritten by each sweep.

in the CLEARWRITE display mode all the available detectors can be
selected. In the default mode the autopeak detector (setting AUTO) is
selected.

Each time the CLEAR/WRITE softkey is actuated, FSU clears the selected
trace memory and starts the measurement anew,

IECNEEE-bus command DISP:WIND:TRAC:MODE WRIT

The MAX HOLD softkey activates the max peak detector.
FSU saves the sweep result in the trace memory only if the new value is
greater than the previous one.

The detector is automatically set to MAX PEAK. The maximum value of a
signal can thus be determined over several sweeps.

This is especially useful with modutated or impulsive signals. The signal
spectrum is filled up upon each sweep until ail signal components are
detected in a kind of envelope.

Pressing the MAX HOLD softkey again clears the trace memory and restarts
the max hold mode.

I[EC/IEEE-bus command DTSR WIND: TRAC :MODE MAXH
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The AVERAGE softkey activates the trace averaging function. The average is
formed over several sweeps. Averaging can be performed with any of the
detectors available, If the detector is auiomatically selected by FSU, the
sample detector is used.

Depending on the setting of AVG MODE LOG / LIN, the iogarithmic level
values or the measured power/voltage values are averaged.

Averaging is restarted every time the AVERAGE softkey is pressed. The
trace memory is always cleared.

IEC/IEEE-bus command DISP:WIND:TRAC:MODE AVER

Description of averaging

Averaging is carried out over the pixels derived from the measurement samples. Several measured
values may be combined in a pixel. This means that with linear level display the average is formed over
linear amplitude vaiues and with logarithmic level display over levels. For this reason the trace must be
measured again when changing between LIN and LOG display mode. The settings CONT/SINGLE
SWEEP and running averaging apply to the average display analogously.

There are two methods for calculating the average. For a sweep count = 0, a running average is
calculated according to the following formula:

9#* TRACE + meas. value
10
Due to the weighting between the new measured value and the trace average, past values have

practically no influence on the displayed trace after about ten sweeps. With this setting, signal noise is
effectively reduced without need for restarting the averaging process after a change of the signal.

TRACE =

if the sweep count is >1, averaging takes place over the selected number of sweeps. In this case the
displayed trace is determined during averaging according to the following formuta:

l a—1
Trace = m[z (T,)+ meas.valuen}

1] j=
where n is the number of the current sweep {n = 2 ... SWEEP COUNT). No averaging is carried out for

the first sweep but the measured value is stored in the trace memory. With increasing n, the displayed
trace is increasingly smoathed since there are more single sweeps for averaging.

After the selected number of sweeps the average trace is saved in the trace memory. Uniil this number
of sweeps is reached, a preliminary average is displayed.

After completion of averaging, ie when the averaging length defined by SWEEP COUNT is attained, a
running averaging is continued with CONTINUOUS SWEEP according to the following formula:

_ {N-1) Tracecic+meas.value Wwhere Trace  =new frace
Trace = N Traceg)q = old trace
= SWEEP COUNT

The display "Sweep N of N" does not change any more until a new start is triggered.
In the SINGLE SWEEP mode, the number of sweeps is triggered with SWEEP START. The sweeps are

stopped when the selected number of sweeps is attained. The number of the current sweep and the
total number of sweeps are shown on the display: "Sweep 3 of 200",
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DETECTOR !
: &

The VIEW softkey freezes the current contents of the trace memory and
displays it.

If a trace is frozen by VIEW, the instrument settings can be changed without
the displayed trace being modified {exception: level display range and
reference level, see below). The fact that the trace and the current instrument
setting do not agree any more is indicated by an enhancement label " at the
right edge of the grid.

If in the VIEW display mode the level display range {RANGE) or the reference
level (HEF LEVEL) are changed, FSU automatically adapts the measured
data to the changed display range. This aliows an amplitude zoom to be
made after the measurement in order to show details of the trace.

IEC/HEEE-bus command DISP:WIND : TRAC:MODE VIEW

The BLANK softkey activates the blanking of the trace on the screen.

IEC/IEEE-bus command DISP:WIND:TRAC OFF

The SWEEP COUNT softkey activates the entry of the number of sweeps
used for averaging. The allowed range of values is 0 to 30000 and the
following should be observed:

s Sweep Count = 0 means running averaging
» Sweep Count = 1 means no averaging being carried out

* Sweep Count > 1 means averaging over the selected number of sweeps;
in the continuous sweep mode averaging is performed untit the set
number of sweeps is attained and is then continued as running averaging.

The default setting is running averaging (Sweep Count = (). The number of
sweeps used for averaging is the same for all active traces in the selected
diagram.

Note: The setting of the sweep count in the trace menu is equivalent to
the setting in the sweep ment.

IECAEEE-bus command SWE:COUN 64

See foliowing Section "Selection of Detector”

See following Section "Mathematical Functions for Traces”
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TRACE - NEXT menu

| AVG MODE
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The MIN HOLD softkey activates the min peak detector. FSU saves for each
sweep the smallest of the previously stored/currently measured values in the
trace memory. The detector is automatically set to MIN PEAK. In this way, the
minimum value of a signal can be determined over several sweeps.

This function is useful eg for making an unmodulated carrier in a composite
signal visible. Noise, interference signals or modulated signals are
suppressed by the min hold function whereas a CW signal is recognized by
its constant level.

Pressing the MIN HOLD softkey again clears the trace memory and restarts
the min hold function.

IEC/IEEE-bus command DISP WIND:TRAC :MODE MINH

The AVG MODE LOG/LIN softkey selects logarithmic or linear averaging for
the logarithmic level display mode.

At the same time the difference calculation is switched between linear and
logarithmic in submenu TRACE MATH.

IEC/IEEE-bus command CALC:MATH:AVER:MODE LIN

With logarithmic averaging, the dB values of the display voitage are averaged
or substracted from each other with trace mathematical functions, With linear
averaging the level vaiues in dB are converted into linear voltages or powers
prior to averaging. Voltage or power values are averaged or offset against
each other and reconvertied into leve! valuss.

For stationary signals the two methods yield the same resuit.

Logarithmic averaging bzw. Verrechnung is recommended if sinewave
signals are to be clearly visible against noise since with this type of averaging
noise suppression is improved while the sinewave signals remain unchanged.

For noise or pseudo-noise signals the positive peak amplitudes are
decreased in logarithmic averaging due the characteristic involved and the
negative peak values are increased relative to the average value. If the
distorted ampiitude distribution is averaged, a value is obtained that is smaller
than the actual average value. The difference is -2.5 dB.
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Armpitude o
Ampitude distribution
{without averaging)

Ampliude distribution
e {after averaging)

Probabilitydstribution

This low average value is usually corrected in noise power measurements by
a 2.5 dB factor. Therefore the FSU offers the selection of linear averaging.
The trace data are delogarithmized prior t0 averaging, then averaged and
logarithmized again for display on the screen. The average value is always
cotrectly displayed irrespective of the signal characteristic.

The ASCIH FILE EXPORT softkey stores the active trace in ASCil format on a
floppy disk.

|[ECAEEE command FORM ASC;
MMEM : STOR: TRAC 1, " TRACE  DAT’

The file consisis of the header containing important scaling parameters and a
data section containing the trace data.

The data of the file header consist of three columns, each separated by a
semicolon:
parameter name; numeric value; basic unit

The data section starts with the keyword " Trace <n> " {<n> = number of
stored trace), followed by the measured data in one or several columns
{depending on measurement} which are also separated by a semicolon.

This format can be read in from spreadsheet calculation programs, eg MS-
Excel. It is necessary to define ';” as a separator.

Note: Different language versions of evaluation programs may require a
different handling of the decimal point. It is therefore possible to
select betwseen separators '." {decimal point) and ',” {comma) using
softkey DECIM SEP.

Example:
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File contents

Description

Type,FSUS3;
Version;1.00;
Date:C1.Jul 1899;
Mode;Specirum;
Center Freq;55000;Hz
Freq Cffset;0;Hz
Spam;80000;Hz

x-Axis:LIN;

Start;10000;Hz
Stop;100060;Hz

Hef. Level;-30;0Bm
Level Offset:0;dB
Ref Position;75,%

y-Axis;LOG,;
Level Range;100:dB

RF At;20,dB
RBW;100000;Hz
VBW,;30000;Hz
SWT0.005;s

Trace Mode; AVERAGE;

Detecior;SAMPLE;

Sweep Count;20;

Trace 1:;;
x-Unit;Hz;

y-Unit.dBm;

Vaiues; 6825;

10000;-10.3;-15.7
10180,-11.5;-16.9
10360;-12.6;-17.4

cavgeeny

4.42

instrument model
Firmware version
Date of data set storage
Instrument mode
Center freguency
Freguency ofiset

Frequency range (0 Hz with zero span and statistics
rmeasurements)

Scaling of x axis finear (LIN} or logarithmic {LOG}

Start/stop of the display range.

Linit:

Hz for span » 0, s for span =0,
dBm/dB for statistics measuremenis

Reterence leve!
Level ofiset

Position of reference level referred to diagram limits
(0% = lower edge)

Scating of y axis linear (LIN) or logarithmic (LOG)

Disptay range in in y direction. Unit: dB with x axis LOG,
% with x axis LIN

Input attenuation
Resolution bandwidth
Videc bandwidth
Sweep time

Dispiay mode of frace:
CLR/WRITE AVERAGE MAXHOLD, MINHOLD

Detector set:
AUTOPEAK MAXPEAK MINPEAK AVERAGE,
RMS,SAMPLE QUASIPEAK

Number of sweeps set

Selected trace

Unit of x values:
Mz with span > §; s with span = 0;
dBm/dB with statistics measurements

Unit of y values:
dB*/V/A/W depending on the selectad unit with y axis
LOG or % with y axis LIN

Numbear of test poinis
Mseasured values:
<x value>, <yi>, <y2>

<y2> being available only with detector AUTOPEAK and
containing in this case the smaliest of the two measured
values for a test point.
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The DECIM SEF softkey selects the decimal separaior between . (decimal
point} and °,’ (comma) with floating-point numerals for the function ASCIl FILE
EXPORT.

With the selection of the decimal separator different language versions of
evaluation programs {eg MS-Excel) can be supported.

IEC/AEEE-bus command FORM:DEXE:DSEF POIN

The COPY TRACE softkey copies the screen contents of the current trace into
another trace memory. The desired memory is selected by entering the number
1,2 0r 3.

Upon copying, the contents of the selected memory is overwritten and the new
contents displayed in view mode.

IECAEEE-bus command TRAC:COPY TRACEL, TRACEZ
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Selection of Detector

The detectors of the FSU are implemented as pure digital devices. The detectors available are the peak
detectors which determine the maximum and/or the minimum value from a number of samples, the rms
detector which measures the power within a pixe!, the average, the quasipeak and the sample detector.
The sample detector routes through the sampied data without any modification or performs a data
reduction by suppressing measured values that cannot be dispiayed.

The peak detectors compare the current level value with the maximum or minimum level from the
previously sampled data. When the number of samples defined by the instrument setting is reached, the
samples are combined in displayable pixels. Each of the 625 pixels of the display thus represents 1/625
of the sweep range and contains all single measurements {frequency samples) in this subrange in
compressed form. For each trace display mode an optimized detector is selected automatically. Since
peak deteciors and sample detector are connected in parallel, a single sweep is sufficient for coliecting
all detector values for 3 traces.

Peak detectors Peak detectors are implemented by digital comparators. They

(MAX PEAK and MIN PEAK) determine the largest of all positive (max peak} or the smallest of
all negative (min peak) peak values of the levels measured at the
individual frequencies which are displayed in one of the 625
pixels. This procedure is repeaied for each pixel so that for wide
frequency spans and despite the limited resolution of the display a
large number of measurements can be taken into consideration
for the display of the spectrum.

Autopeak detector The AUTOPEAK detector combines the iwo peak detectors. The
max peak detector and the min peak detector simultaneousiy
determine the maximum and the minimum level within a displayed
testpoint and display it as a single measured value. The maximum
and minimum ievels within a frequency point are connected by a
vertical line.

Sample detector The SAMPLE detector routes through the sampled data without
any further evaluation and either displays them directly or, for
reasons of speed in case of short sweep times, first writes them
into a memory and processes them subsequently.

There is no data reduction, ie no summing up of measured values
of neighbouring frequencies or time samples. If during a
frequency sweep more measured values are obtained than can
be displayed, measured values will be lost. This means that
discrete signals might be lost.

The sample detector therefore can only be recommended for a
span-to-resolution bandwidth ratio of up to approx. 250 in order to
ensure that no signal will be suppressed {example: span 1 MHz, -
> min. bandwidth 5 kHz).
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RMS detector The RMS detector forms the rms value of the measured vaiues
within a pixet.
To this effect, FSU uses the linear voltage after envelope
detection. The sampled linear values are sguared, summed and
the sum is divided by the number of samples (= root mean
square). For logarithmic display the logarithm is formed from the
square sum. For linear display the root mean square value is
displayed. Each pixel thus corresponds to the power of the
measured values summed up in the pixel.
The rms detector supplies the power of the signal irrespective of
the waveform {(CW carrier, modulated carrier, white noise or
imputsive signal). Correction factors as needed for other detectors
for measuring the power of the different signal classes are not
required.

Average detector The average detector forms the average value of the measured
values within a pixel.
To this effect, FSU uses the linear voliage after envelope
detection. The sampled linear values are summed up and the
sum is divided by the number of samples (= linear average value).
For logarithmic display the fogarithm is formed from the average
value. For linear display the average value is displayed. Each
pixel thus corresponds to the average of the measured values
summed up in the pixel.
The average detecior supplies the average value of the signal
irrespective of the waveform (CW carrier, moduiated carrier, white
noise or impulsive signal).

Quasipeak detector The quasipeak detector similates the behaviour of an analog
voltmeter by evaluating the meastred values in a pixel.
The quasipeak detector is especially designed for the
requirements of EMC measurements and is used for evaluating
pulse-shaped spuricus.

Note: During a frequency sweep, FSU increments the 1st local oscillator in steps that are smaller
than approximately 1/10 of the bandwidth. This is to ensure that the signal level is correctly
measured. For narrow bandwidths and wide frequency spans a very large number of
measured values is thus obtained. The number of frequency steps, however, always is a
multiple of 625 (= number of pixels that can be displayed). With the sample detector
selacted, only every n" value is displayed. The value of n depends on the number of
measured values, je on the frequency span, the resolution bandwidih and the
measurement rate.
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BETECTOR
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i

-“-hb&dew

| MTN. PEAK
DETECTOR
. SAMELE

. DETECTOR|
o BME
DETECTOR

__AVERAGE

 DETECTCR

__OFK_

SELECT

DETECTCR |
LAUTOPEAK |

DETECTOR ;
| MAX PEAK..

DETECTOR *

DETECTCR |

The DETECTOR softkey opens a submenu for selecting the
detector for the selected trace. The softkey is highlighted if
the detector is not selected with AUTO SELECT.

The detector can be selected independently for each trace.
The AUTO SELECT mode selects the optimum detector for
each display mode of the trace {Clear/Write, Max Hold or Min
Hold).

The softkeys for the detectors are mutually exclusive
selection keys.

The AUTO SELECT sofikey {= default setting} selects the
optimum detector for the set display mode of the trace
{Clear/Write, Max Hold and Min Hold) and the selected filter
mode {bandpass/FFT).

Trace display Detector (bandpass) Detector (FFT)

Clear/Write Auto Peak Max Peak
Average Sample Sample

Max Hold Max Peak Max Peak
Min: Hold Min Peak Max Peak

The detector activated for the specific trace is identified in
the respective trace display field as follows:

Detector

Auio Peak AP

Max Peak PK

Min Peak MI

Average AV

RMS RM

Sample SA

Quasipeak QP

I[EC/IEEE-bus command DETAUTO ON

The DETECTOR AUTOPEAK softkey activates the autopeak
detector.

IEC/IEEE-bus command DET APE
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| DETECTOR
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e
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The DETECTOR MAX PEAK softkey activates the max peak
detector. It is recommended for measurement of impuisive
signals.

IEC/IEEE-bus command DET POS

The DETECTOR MIN PEAK softkey activates the min peak
detector. Weak sinewave signals become clearly visible in
noise using this detector. In case of a composite signal made
up of sinewave and impulsive signals, the impulsive signals
are suppressed.

|[EC/NEEE-bus command DET NEG

The DETECTOR SAMPLE softkey activates the sample
detector.

It is used for measuring uncorrelated signals such as noise.
The power can be determined with the aid of fixed correction
factors for evaluation and the logarithmic function.

IEC/IEEE-bus command DET SAMP

The DETECTOR RMS softkey activates the rms detector.

The rms detector supplies the power of the signai
independent of the waveform. For this effect the root mean
square of all sampled level values is formed during the
sweep of a pixel. The sweep time thus determines the
number of averaged vaiues and with increasing sweep time
better averaging is obtained. The rms detector is thus an
alternative for averaging over several sweeps {see TRACE
AVERAGE).

Since the video bandwidth must be at least 10 times the
resolution bandwidth (RBW) tc ensure that video filtering
does not invalidate the rms values of the signal, this ratio is
sat automatically upon activating the detector.

IEC/EEE-bus command DET RMS
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| DETECTO

DETECTOR

The DETECTOR AVERAGE softkey activates the average
detector.

In contrast to the rms detector, the average detector supplies
the linear average of all sampled level values during the
sweep of a pixel.

The same relations as for the rms detector apply {(see
above).

IEC/AEEE-bus command DET AVER

The DETECTOR QPK softkey activates the quasipeak
detector.

This detector evaluates the sampled level values during the
sweep of a pixel like an analog voltmeter.

On switching the quasipeak detector on the video bandwidth
is automatically set to 10 MHz so as to exclude the influence
of the video filter on the signal evaluation.

IEC/AEEE-bus command DET QPE
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Mathematical Functions for Traces

TRACE 1-TRACE MATH submenu:

TRACE MATH
e, | T1eTZ=BTL
!

TRACE MATH|
OF F

-

TRACE MATH

TRACE MATH
_ OFF g .

1128.9055.12

The TRACE MATH softkey opens a submenu in which the
difference between the selected trace to trace 1 is calculated.
The softkey is highlighted if a math function is activated.

The T1-T2 and T1-T3 softkeys subiract the corresponding
traces. The result displayed is referred to the zero point
defined by TRACE POSITION.

To indicate that the trace has been obtained by subtraction,
the difference "1 - 2" or "1 - 3" is indicated on the trace info of
trace 1 and in the THACE main menu the TRACE MATH
softkay is highlighted.

IEC/AEEE-bus command CALC:MATH (TRACEL-TRACEZ}
CALC :MATH {TRACE]l-TRACE3)

The TRACE POSITION softkey activaies the entry of the
trace position for 0 difference. The position is stated in % of
the diagram height.

The range of values extends from -100% to +200%

IECAEEE-bus command DISP:MATH:PCS S0BRCT

The TRACE MATH OFF softkey swiiches the math function
off.

IECAEEE-bus command CALC :MATH: STAT QFF
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Recording the Correction Data of FSU — CAL Key

The FSU obtains its high measurement accuracy through its inbuitl self-alignment method.

The correction data and characteristics required for the alignment are defermined by comparison of the
resuits at different settings with the known characteristics of the high-precision calibration signal source
of FSU at 128 MHz. The correction data are then available in the instrument as a file and can be
displayed by means of the CAL RESULTS softkey.

For service purposes the use of correction data can be deactivated by means of the CAL CORR
ON/OFF softkey. [f the correction data recording is aborted, the last complete correction data set is
restored.

Note: The term "Calibration” formerly used for the integrated self alignment was often mistaken
for the "true” calibration of the instrument at the test set in production and in service. It is
therefore no longer used although it appears in the abbreviated form in the name of keys
{"CAL...").

CAL menu;

The CAL key opens a menu with the available functions for
recording, displaying and activating the data for self
alignment.

CAL TOTAI

CAL ABORT

= CAL CORR
- ON CFF

CAL
RESULTS

PAGE UP

PAGE DOWD

o The CAL TOTAL softkey starts the recording of correction data of the
instrument.

if the correction data recording has failed or if the correction values are
deactivated (CAL CORR = OFF softkey), the status field indicates

IEC/NEEE-bus command: *CAL?
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The CAL ABORT softkey interrupts the recording of correction data and
restoras the last complete correction data set.

IEC/IEEE-bus command: CAL:AROR

The CAL CORR ON/OFF softkey switches the calibration data on/off.

ON The status message depends upon the results of the total
calibration.

OFF The message UNCAL appears in the status line.

|[EC/IEEE-bus command: CAL:STAT ON

The CAL RESULTS softkey calls the CALIBRATION RESULTS table, which
shows the correction data found during calibration.

The CALIBRATION RESULTS table contains the following information:

— date and time of last record of correction valuesKorrekiurwertaufnahme
— overall results of correction value record

— list of found correction values according to function/module

The results have the following meaning:

PASSED calibration successful without any restrictions

CHECK deviation of correction value larger than expected, correction
could however be performed

FAILED deviations of correction value oo large, no correction was

possible. The found correction data are not valid.
ABORTED calibration aborted

- .\Q_i_\m\\v, o
=
e

-
-
-

S
SR

S

IEC/IEEE-bus command: CAL:RES?
The softkeys PAGE UP and PAGE DOWN scroll one page forward or
backward in the CALIBRATION RESULTS iable. They have no function when

the tabie is closed.

IEC/IEEE-bus command: —-
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Markers and Delta Markers — MMKR Key

The markers are used for marking points on traces, reading out measurement results and for quickly
selecting a display section. FSU provides four markers per display window. All markers can be used
either as markers or deita markers. The availability of marker functions depends on whether the meas-
urement is performed in the frequency, time or level domain.

The marker that can be maoved by the user is defined in the following as the active marker.

Examples of marker display:

Marker Active marker ~ Temporary marker

1 3 TH

\V4 h 4 \V4
A

2
Delta marker

Temporary markers are used in addition to the markers and delta markers to evaluate the measurement
results. They disappear when the associated function is deactivated.

The measurement results of the active marker (also called marker values) are displayed in the marker
field. The marker info field at the upper right of the display shows the marker location (here, frequency),
the levet and the currently selecied trace [T1].

CMARRER 1 ITi} .o
. -27.5 dBm o
7123.4567 MHz . - |

The MKR key calls a menu that contains all marker and delta marker standard functions. If no marker is
active, MARKER 1 will be enabled and a peak search on the trace carried out. Otherwise, the data entry
for the marker aclivaied last is opened.

MKH menu;
) _REF FIXED
o e
/ - MARKER A
T T T | MARKER 10 MKR~>TRACE |
- MKR | MKR¥ e R

NOISE MEAS . -~
B REF POINT |

LVL OFFSET)

. "REF pOINT |
e FREQUENCY
CNT RESOL | R
| REF POINT
— TIME
CNT RESOL e
NORM DELTA | C1 kHz
stenar | “CNT RESOL —
COUNT 100 Hz T
REFERENCE | eNT RESOL |
. FIRED o7 10 Hz o
e T _'_”Z""'_
- ECOM
ALL MARKER TS -

.
[y
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e 1 The MARKER 1/2/3/4 softkey selects the corresponding marker and acti-
vates if.

e e e MARKER 1is always the normal marker. Afier they have been switched on,
| MARKER 4 MARKERS 2 to 4 are delta markers that refer to MARKER 1. These mark-
— —_— ers can be converted into markers with absolute value display by means of
M unpren the MARKER NORM DELTA softkey. When MARKER 1 is the active
| NORM DELTA marker, pressing the MARKER NORM DELTA softkey switches on an ad-

ditional delta marker.

Pressing the MARKER 1 fo 4 softkey again switches off the selected

marker.

Example:

[PRESET] FSU is set to the default setting.

[MKR] On calling the menu, MARKER 1 is switched on {1’ high-

ghted in the softkey) and positioned on the maximum
value of the trace. I is a normal marker and the
MARKER NORMAL scfikey is highiighted.

[MARKER A MARKER 2 is switched on {2' highlighted in the softkey).
It is automatically defined as a delta marker on
switching on 50 the DELTA is is
highlighted on softkey MARKER NORM DELTA. The fre-
guency and level of MARKER 2 with reference o
MARKER 1 are output in the marker info field.

[MARKER

NORM DELTA] The MARKER NORM DELTA softkey is highlighted.
MARKER 2 becomes a normal marker. The frequency
and level of MARKER 2 are output as absolute values in
the marker info field.

[MARKER 2} MARKER 2 is switched off. MARKER 1 is the active
marker for entry. The frequency and level of MARKER 1
are output in the marker info field.

IEC/IEEE-DUS command: CALC : MARK ON;
CALC :MARK ¥ <value>;
CARLC  MARK:Y?

CALC:DELT ON;
CALC:DELT:MODE ABS|REL
CARLC:DELT: X <value>;
CALC:DELT X REL?
CALC:DELT: Y7

When several traces are being displayed, the marker is set 1o the maximum value {peak) of the active
trace which has the lowest number (1 1o 3}. In case a marker is already located there, it will be set to the
frequency of the next lowest level (next peak).

When the split-screen display mode is active, the marker will be placed in the active window. A marker
can only be enabled when at least one trace in the corresponding window is visible.

It & trace is turned off, the corresponding markers and marker functions are also deaciivated. If the trace
is switched on again {VIEW, CLR/WRITE;,..), the markers along with coupled functions will be restored
1o their original positions provided the markers have not been used on another trace.
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MRK — TRACE

A

The MKR-»TRACE softkey places the marker on a new trace. The trace is
selected via a data entry field. Only those traces can be selected which are
visible on the screen in the same window.

Example:
Three traces are presented on the screen. The marker is always on Trace 1

on switching on.

[MKR ->TRACE]
"2'<ENTER: The marker jurmps to Trace 2 but remains on the pre-
vious frequency or time.

[MKR ->TRACE]
"3"<ENTER> The marker jumps o Trace 3.’

[EC/IEEE-bus command: CALC:MARKX1L:TRAC 1
CALC:DELT:TRAC :

Frequency Measurement with the Frequency Counter

in order to accurately determine the frequency of a signal, FSU is equipped with a frequency counter
which measures the frequency of the RF signal at the intermediate frequency. Using the measured IF,
FSU calculates the frequency of the RF input signal by applying the known frequency conversion fac-

fors.

The frequency measurement error depends only upon the accuracy of the frequency standard used
(external or internal reference). Although FSU always operates synchronously irrespective of the set
span, the frequency counter delivers a more exact result than a measurement performed with a marker.
This is due to the following:

s The marker measures only the position of the pixel on the trace and infers the frequency of the sig-
nal from this value, The trace, however, contains only a limited number of pixels. Depending upon
the selected span, each pixel may contain many measurement values, which therefore limits the

frequency resolution.

« The resolution with which the frequency can be measured is proportional to the measurement time.
For this reason, the bandwidth is normally made as wide as possible and the sweep time as short as
possible. This results in a loss of frequency resolution.

For the measurement with the frequency counter, the sweep is stopped at the reference marker, the
frequency is counted with the desired resolution and then the sweep is allowed to continue.
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The SIGNAL COUNT softkey switches the frequency counter on/off.

The frequency is counted at the position of the reference marker (MARKER
1). The sweep stops at the reference marker until the frequency counter has
delivered a result. The time required for a frequency measurement depends
on the selected frequency resolution. The resolution is set in the side menu.

If no marker is enabled when the SIGNAL COUNT softkey is pressed,
MARKER 1 is switched on and set at the largest signal.

In addition, the SIGNAL COUNT function is displayed in the marker info field
on the screen with [Tx CNT].

MARKER 1 [Tl CNT] -
-27.5 dBm
23.4567891 MHz

Switching the SIGNAL COUNT function off is accomplished by pressing the
softkey again.

{EC/IEEE-bus command: CALS :MARKIL : COUN ON;
CALC : MARK : COUN: FREQ?

MARKER NEXT menu

The resolution of the frequency counter is set in the NEXT menu of the MARKER menu. FSU offers
counter resclutions between 0.1 Mz and 10 kHz.

 MRREER The CNT RESOL ... sofikeys select the counter resolution. They are selection
CNT RESCL switches, i.e. only one of the can be active at any one time.
| 10 kHz | The marker stop time, ie the frequency measurement time, depends on the
selected resolution.
C_ZNT ‘RESOL
1 kB
S TR IEC/EEE-bus command: CALC :MARKL :COUN:RES <value>
"CNT RESOL
{100 #z
RSP Measurement example:
- The frequency of a CW signal is to be determined by means of the frequency
CNT RESOL counter with a resolution of 10 Hz.
1 z
—mij 7—;—;\-‘-:-: [PRESET] FSU is set to the default setting.
CNOT_ _R %{SZOL [MARKER] MARKER 1is switched on and set to the maximum value
e of the displayed spectrum.
[SIGNAL
COUNT] The irequency counter is switched on, FSU counts the
frequency of the signal at the marker position with a reso-
jution of 1 kHz. The counied frequency is indicated in the
marker info field.
[NEXT] Changes to the submenu for setting the counter resclution.
[CNT RESOL
10 HZ] The frequency counter resolution is increased to 10 Hz.
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REF FIXED

i

CON OFF

REF POTNT |
L LEVEL "

 REF POINT
\LVL OFFSET

'REF DOINT |
| FREQUENCY

|REF POINT |

REF FIXED |
ON OFF |

The REFERENCE FIXED softkey defines the level and the fre-
quency or time of MARKER 1 as a reference for one or several
delta markers. The measured values for one or several
markers displayed in the marker info field are derived from this
reference point instead of the current values of the reference
marker (MARKER 1).

On actuating the softkey, reference fixed is swilched on and
thus, the level value and the freguency, time or x-level value of
MARKER 1immediately become the reference point.

Additionally, the REFERENCE FIXED softkey opens the sub-
menu where it is possible to determine manually a reference
point with leve! and frequency, time or x-axis level, to define a
level offset or deactivate the reference point.

The REFERENCE FIXED function is useful for the measure-
ment of the harmonic suppression at small span (fundamental
not represented).

The REF FXD ON/OFF softkey switches on or off the relative
measurement o a fixed reference value (REFERENCE POINT)
independent of the trace.

IEC/IEEE-bus command: CALC:DELTZ:FUNC:.FIX ON

The REF POINT LEVEL softkey enters a reference level inde-
pendent of the reference marker level. All relative level values of
the delta markers refer to this reference level.

IEC/IEEE-bus command:
CALC :DELT2 : FUNC:FIX:RPO:Y -10dBm

The REF POINT LVL OFFSET softkey specifies a level offset
relevant to the reference level. The relative level values of the
delta markers refer to the reference point level plus the level
offset.

The level offset is set to 0 dB on enabling the REFERENCE
FIXED or PHASE NOISE function.

IECAEEE-bus command:
CALC:DELT2 :FUNC:FIX:RPO:Y:OFFS (0dB

With the REF POINT FREQUENCY softkey a reference fre-
guency can be manually activated for the delta markers when
the REFERENCE FIXED or PHASE NOISE function is used.

IEC/IEEE-bus command:
CALC:DELT2 :FUNC:FIX:RPO:X 1G.7MHz
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! REF POINT

TIME

The REF POINT TIME softkey activates the entry box for the
input of a reference time for the REFERENCE FIXED function in
the time domain (span = Hz).

IEC/IEEE-bus command:
CALC:DELTZ :FUNC:FIX:RPO: X 5MS

For phase noise measurement, input of reference time is not
possible.

The REF POINT x-LEVEL softkey activaies the entry box for the
input of a reference level on the x-axis for the REFERENCE
FIXED function when the power sweep is active.

IEC/AEEE-bus command:
CALC:DELTZ :FUNC:FIX:RPCO:X -3DBM

Measurement example:
Small-span harmanics measurement 1o increase sensitivity
CW signal (eg 100 MHz, 0 dBm) with harmonics at the RF input of FSU.

[PRESET]

FSU is set to the default setting.

[CENTER: 100 MHz]  The center frequency of FSU is set to 100 MHz.

[SPAN: 1 MHz]
[AMPL: 3 dBm]

[MKR]

[MARKER 2]

[REFERENCE

FIXED]

The spanis setto t MHz.

The reference level is set to 3 dBm (3 dB above the ex-
pected RF level).

MARKER 1 is switched on (1" highlighted in the softkey)
and set 10 the signal peak.

MARKER 2 is switched on and automatically defined as
the delta marker (DELTA is highlighted on MARKER
NORM DELTA softkey).

The frequency and level of MARKER 1 are a reference for
the delta marker.

[CENTER: 200 MHz]  The cenier frequency is set 1o 200 MHz (= freguency of the

[MKR->: PEAK]

1129.9055.12

2nd harmonic). The reference level may have {o be re-
duced to see the 2nd harmonic from the noise. This does
not affect the reference level set with REFERENCE
FIXED.

The delta marker jumps to the 2nd harmonic of the signal.
The level spacing of the harmonic to the fundamental is
displayed in the marker info field.
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The MARKER ZOOM softkey expands the area around MARKER 1. With the
zoom function, more details of the spectrum can be seen. The desired display
range can be defined in an entry window.

The following sweep is stopped at the position of the reference marker. The
frequency of the signal is counted and the measured frequency becomes the
new center frequency. The zoomed display range is then configured and the
new settings are used by FSU for further measurements.

As long as switching to the new frequency display range has not yet taken
place, pressing the softkey will abort the procedure.

If MARKER 1 is not active when the softkey is pressed, it is automatically
activated and sef to the highest peak in the window.

if an instrument setting is changed after selection of MARKER ZOOM, the
function is aborted.

The MARKER ZOOM softkey is only available in the frequency domain
{span > 0).

IECAEEE-bus command: CALC:MARK]:FUNC:Z00M lkHz
The ALL MARKER OFF softkey switches off all markers (reference and deita
markers). It also switches off all functions and displays associated with the

markers/delta markers.

I[EC/AEEE-bus command: CALC :MARK: AQFTF
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Marker Functions — MKR FCTN Key

The MKR FCTN menu offers further measurements with the markers:

Measurement of noise density (NOISE MEAS softkey)
Measurement of phase noise { PHASE NOISE softkey)
Measurement of filter or signat bandwidth (N DB DOWN softkey)
Activating of AF demodulation (MARKER DEMOD softkey)

On calling the menu, the entry for the last active marker is activated (SELECT MARKER softkey); if no
marker is activated, marker 1 is activated and a maximum search (PEAK softkey) is performed. The
marker can be set to the desired trace by means of MKR -> TRACE softkey.

Menu MKR FCTN:

pR— >
i B |
SPAN —i SELECT |
PEAK
e gy | MER DEMOD
NOISE o OFF
MEAS I
[ pEnsE | 3 MAM _— S
. NOISE g |
- M o
i -

N DB DOWN |

STOP TIME s

L DEMOD sl

MRK->TRACE S

1129.9055.12 4.59




MKR FCTN - Analyzer FSU

Activating the Markers

Menu MKR FCTN:
{ sELECT
i

: The SELECT MARKER softkey aclivates the numerical selection of the

marker in the data entry field. Delta marker 1 is selected by input of ' 0",
Hf the marker is switched off, then it is swiiched on and can be moved later
on.

|[ECAEEE-bus command: CALC:MARKL ON;
CALC :MARKDL ;X <value>;
CALC MARKL :Y?

PEAK | The PEAK softkey sets the active marker/delta marker to the peak of the
5‘ trace.

IEC/IEEE-bus command: CALC :MARKL :MAX
CALC :DELTI :MAX

Measurement of noise density

The NOISE MEAS softkey switches the noise measurement for the active
marker on or off. The corresponding marker becomes the NORMAL
marker.

During noise measurement, the noise power density is measured at the
position of the marker. In the time domain mode, ali points of the trace are
used 1o determine the noise power density. When measurements are
performed in the frequency domain, two points to the right and left of the
marker are used for the measurement to obtain a stable resuft.

The noise power density is indicated in the marker field. With a logarithmic
amplitude units (dBm, dBmV, dBmuV, dBuA) the noise power density is
output in dBm/Hz ie as level in 1 Hz bandwidth with reference to 1 mW.
With linear amplitude units (V, A, W) the noise voitage density is evaluated
in pV/VHz, the noise current density in pA/Hz or the noise power density
in uW/Hz,

The following settings have to be made to ensure that the power densily
measurement yields correct values:

Detector: Sample or RMS

Video bandwidth:
< 01 x resolution bandwidth with sample detector
{corresponds to  RBW /  VBW  NOISE)
z 3 x resolution  bandwidth  with  RMS  detector
{corresponds to RBW / VBW SINE)

In the default setting, FSU uses the sample detector for the noise function.

With the sample detector, the trace can additionally be set to AVERAGE to
stabilize the measured values. With RMS detector used, trace averaging
must not be used since in this case it produces too low noise levels which
cannot be correcied. Instead; the sweep time can be increased fo obtain
stable measurement resulis.
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The FSU uses the following correction factors to evaluate the noise density
from the marker tevel:

+ Since the noise power is indicated with reference to 1 Hz bandwidth,
the bandwidth correction value is deducted from the marker level. it is
10 x g (1H2/BWygse), where BWy.e is the noise or power bandwidth of
the set resolution filter (RBW).

Sample detector:

¢ As a result of video filter averaging and trace averaging, 1.05 dB is
added to the marker level. This is the difference beiween the average
value and the rms value of white noise.

e With a iogarithmic level axis, 1.45 dB is added additionally. Logarithmic
averaging is thus fully taken into account which yields a value that is
1.45 dB lower than that of linear averaging.

RMS detector:

¢ With the exception of bandwidth correction, no further corrections are
reguired for the RMS detector since it already indicates the power with
every point of the trace.

To allow a more stable noise display the adiacent (symmetric to the
measurement frequency) points of the trace are averaged.

in ime domain mode, the measured values are averaged versus time
{after a sweep).

IEC/AEEE-bus command: CALC:MARK:FUNC:NOIS ON;
CALC:MARK: FUNC:NOLS:RES?

Example: Measurement of inherent FSU noise
[PRESET] FSU is set to default setting.

[MARKER] Marker 1 is switched on and set to the maximum value
of the displayed spectrum. Set marker to desired
frequency using the rotary knob.

[NOISE] The FSU switches the sample detector on and sets the
video bandwidth to 300 kHz (0.1 x RBW}. The power
density level of inherent noise is displayed in dBm/Hz in
the marker info field.

Note: The FSU noise figure can be calculated from the measured
power density level. It is calculated by deducting the set RF
attenuation (RF Atl) from the displayed noise level. 174 is to
be added fo the result to obtain the FSU noise figure.
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Phase Noise Measurement

Menu MKR FCTN:
PHASE NOILSE

| PHASE | p/PHASE NOISE]
|_NOISE g¥ LomOFE

LEVEL |
e
LYL OFFSET

REF.POINT
FREQUENCY |
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The PHASE NOISE softkey switches the PHASE NOISE
function on/off. Additionally, the softkey opens the submenu
for manually setting the reference point. The phase noise
measurement can be switched off in the submenu.

MARKER 1 (= reference marker) is used as a refersence for the
phase noise measurement. The frequency and level of the
reference marker are used as fixed reference values, ie the
REFERENCE FIXED function is activated. After switching on
the phase noise measurement the reference level or the
center frequency can thus be set in a way that the carrier is
outside the displayed frequency range, or, for example, a
noich filter is switched on to suppress the carrier.

A noise power density measurement is carried out with the
delta marker or delta markers. This measurement corresponds
fo the NOISE function in the MARKER menu (MKR). The
result of the phase noise measurement is the difference in
level between the reference point and the noise power density.

The following possibiliies can be selected on switching on
PHASE NOISE:

1. No marker enabled:

IMKR FCTN} MARKER 1 is enabled and set {o peak.

[PHASE NOISE]| MARKER 1 becomes the reference
marker, MARKECR 2 the delta marker;
frequency = frequency of the reference
marker. The delta marker is the active
marker, ie it can be moved with the
rollkey or adjusted by entering numerals.
The PHASE NOISE function is switched
on and the measured value is output.

2. Markers are enabled:

[MKR FCTN] The previous marker
remains unchanged.
MARKER 1 becomes the reference
marker. If other markers are enabled,
they become delta markers and measure
the phase noise at their respective
positions.

configuration

[PHASE NOISE]

If further markers are enabled during the phase noise
measuremeni, they automatically become delta markers and
measure the phase noise at their respective positions.

When the phase noise measuremeni is switched off, the
marker configuration remains unchanged and the delta
markers measure the relative level to the reference marker
(MARKER 1).
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" PH NCISE |

The PHASE NQOISE function measures the noise power at the
delta markers referred to 1 Hz bandwidth. The sample detector
is automatically used and the video bandwidth set to 0.1 times
the resolution bandwidth (RBW). The twe settings are taken
into account in the correction vaiues used for the noise power
measurement.

To obtain stable results, two pixels on the right and the left of
the raspective delta marker position are taken for the
measurement. The procedure for determining the noise power
is identical to the method used for the noise power
measurement (see NOISE softkey). The measured noise level
referred to 1 Hz bandwidth is subtracted from the carrier level
at the reference marker (MARKER 1). The measured values
are displayed in the delta marker fieid in dBc/Hz (= spacing in
dB of the noise power from the carrier level in 1 Hz
bandwidth).

If several delta markers are enabled, only the value read by
the active marker is shown in the marker field. If several deliz
markers are active, their measurement results are shown in
the marker info field.

The reference value for the phase noise measurement can be
defined with REF POINT LEVEL, REF POINT FREQUENCY
and REF POINT LVL OFFSET to differ from that of the
reference marker.

{ECAEEE-bus command; -

The PH NOISE ON/OFF softkey switches on/off the phase
noise measurement. Switching on is performed by means of
the PHASE NOISE softkey and is only necessary whern the
phase noise measurement has been switched off in the
submenu.

IEC/IEEE-bus command: CALC:DELTL :FUNC:PNO ON
CALC:DELT1 :FUNC:PNO:RES?

The REF POINT LEVEL softkey activates an entry box for
the input of a reference level other than the reference
marker level. The function is identical to that of the softkey
with the same name in the marker menu (MKR).

|[ECHEEE-bus command:
CALC:DRELTL:FUNC:FIX:RPC:Y -10d4B

The REF POINT LVL OFFSET sofikey activates an entry
box for the input of an additional leve! offset for the phase
noise calculation.

This level offset is set to 0 dB on when the REFERENCE
FIXED or PHASE NOISE function is enabled.

[EC/IEEE-bus command:
CALC : DELT:FUNC:FIX:RPO:Y:0FFS 10dR
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The REF POINT FREQUENCY softkey activates an entry
box for the manual input of a reference frequency for the
REFERENCE FIXED or PHASE NOISE function.

IEC/IEEE-bus command:
CALC:DELT1 :FUNC :FIX:RPO:X 10.7MEz

Measurement example:

The phase noise of a CW signal at 100 MHz with 0 dBm level is to be measured at
800 kHz from the carrier

[PRESET] FSU is set to the default setting.

[CENTER: 100 MHz]  The center frequency is set to 100 MHz.

[SPAN: 2 MHz] The span is set to 2 MHz.

[AMPT: 0 dBm)] The reference level is set to 0 dBm.

[MKR FCTN] MARKER 1 is switched on and positioned at the maximum

of the displayed trace.

{PHASE NOISE: The phase noise measurement is switched on. The delta

800 kHz] marker is positioned on the main marker and the

measured phase noise value is displayed in the marker
info field. The sample detector is used and the video
bandwidth is set to 0.1 x RBW. When the phase noise
measurement function is enabled, the entry of the delta
marker frequency is activated. It can be entered directly.

Measurement of the Filter or Signal Bandwidth
Menu MKR FCTN:

3 dB DOWN | The N dB DOWN softkey activates the temporary markers T1 and T2 which
EEIR are n dB below the active reference marker. Marker T1 is placed to the left
and marker T2 at the right of the reference marker. The value n can be input
in a window.

The default setting is 3 dB.

The frequency spacing of the two temporary markers is indicated in the
marker info field.
lf, for example, it is not possible to form the frequency spacing for the n dB
value because of the noise display, dashes are indicated instead of a
measured value.

IEC/IEEE-bus command: CALC:MARKL :FUNC:NDBD:8TAT ON
CALC :MARKL :FUNC:NDBED 3dB
CALC :MARKI : FUNC :NDBD :RES?
CALC :MARKI : FUNC : NDBD : FREQ?
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AF Demodulation

The FSU provides demodulators for AM and FM signals. With these demodulators, a dispiayed signat can
be identified acoustically through the use of the internal loudspeaker or with headphcnes. The frequency
at which the demodudation is enabted is coupled to the markers. The sweep stops at the frequency
determined by the active marker for the selected time and the RF signal is demaodutated. During a
measurement in the time domain (span = 0 Hz) the demodulation is continuously on.

The thresheld line (MKR->SEARCH LIMITS:THRESHOLD) performs a sqguelch function in the
demodulator. If the threshoid is set, the FSU LF demodulation is switched on only when the signal to be
demodulated exceeds the set threshold.

Menu MKH FCTN:
MAREER The MARKER DEMOD softkey switches on the audio demodulator

DEMOD and cails a submenu in which the demodulation mode and the
3” “uie pemop - Guration of the demodulation can be selected.
:

on CFF
~  |EC/IEEE-bus command: CALC:MARKL :FUNC:DEM ON

"MKR DEMOD | The MKR DEMOD ON/OFF softkey switches the demodulation
(ON  OFF on/off.
%ﬁ% In the frequency range (span >0), the frequency scan is stopped at

the frequency of the active marker with demodulation switched on -~
provided that the level is above the threshold line - and the signal is
demoduiated during the given siop time.

in the time domain {span = 0) demodulation is continuous, ie not
only active at the marker position.

IEC/EEE-bus command: CALC:MARKI :FUNC:DEM ON
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MKR .| The MKR STOP TIME softkey defines the stop time for

demodulation at the marker or markers.

FSU siops the sweep at the marker or markers for the duration of
the defined stop time and then switches the demodulation on (see
also MKR DEMOD ON/OFF).

IECAEEE-bus command: CALC:MARK] :FUNC:DEM:EOLD 3s

'F;M The softkeys AM and FM are selector switches one of which only

_— may be active at a time. They set the desired demodulation mode
FM or AM. Default setting is AM.

{IEC/IEEE-bus command: CALC:MAREKL:FUNC:DEM:SEL AM
CALC  MARK1 :FUNC:DEM:SEL #M

- MRR The MKR STOP TIME softkey defines the stop time for

STOP,

TIME demodulation at the marker(s).

q The FSU interrupts the frequency sweep at the marker posftion and
activaies the demodulation for the duration of the stop time (see also
MKR DEMOD ON/OFF). A

In the time domain (span = 0) the demodulation is continuously
active irrespective of the stop time set.

IEC/AEEE-bus command; CALC:MARKL : FUNC:DEM:KQLD 3s

The CONT DEMOD softkey swilches on the continuous
demodulation in the frequency domain. If the sweep time is long
enough, the set frequency range can be monitored acoustically.

IEC/IEEE-bus command: CALC:MARKIL : FUNC:DEM: CONT ON

Selecting the Trace

Menu MKR FCTN:

1128.8055.12

The MKR-—-TRACE softkey sets the active marker to different fraces. Only
those traces can be selected which are visible on the screen in the same
window.

The function of the softkey is identical to that of the softkey with the same
name in the MKR-> menu.

Example:
Three traces are displayed on the screen. The marker is always on Trace 1
oh switching on.

[MKR ->TRACE]
"1"<ENTER>  The marker jumps to Trace 2, but remains at the
previous frequency or time.

[MKR ->TRACE]
"3"<ENTER> The marker jumps 10 Trace 3.

IEC/EEE-bus command: CALC:MARK:TRAC 2
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Change of Settings via Markers - MKR = Key

The MKR — menu offers functions through which instrumertt parameters can be changed with the aid of
the currently active marker. The functions can be used on markers and delta markers.

On opening the menu, the entry for the last active marker is activated; if no marker was enabled,
MARKER 1is activated and & peak search is performed.

MKR — menu

¢ LEFT |
L DIMIT

RIGHT
LIMIT

THRESHOLD
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The SELECT MARKER softkey activates the numerical selection of the
marker in the data entry field. Delta marker 1 is selected by input of ' G .

IEC/IEEE-bus command: CALC:MARKL ON;
CALC:MARKL:X <values>;
CALC:MARKL:Y?

The PEAK softkey sets the active marker or delta marker to the peak of the
trace.

If no marker is active when MKR-»> menu is called, MARKER 1 is automati-
cally switched on and the peak search is performed.

|[EC/IEEE-bus cormmand: CALC:MARK:MAX
CALC : DELT : MAX
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The CENTER = MKR FREQ softkey sets the center frequency to the current
marker or delta marker frequency.

A signal can thus be set to the center of the frequency display range, for ex-
ample, so that it can then be examined in detail with a smaller span.

The softkey is not available in the fime domain (zero span).

IEC/IEEE-bus command: CALC:MARK: FUNC:CENT

Example:

A spectrum is displayed with a large span after PRESET. A signal off the
center is 10 be examined in detail:

[PRESET] FSU is set to the default setting.

[MKR->] MARKER 1 is switched on and automatically jumps to the
largest signal of the trace.

[CENTER

=MKR FREQ)] The center freguency is set to the marker frequency. The
span is adapted in such a way that the minimurm frequency
(= 0 Hz) or the maximum frequency is not exceeded.

[SPAN] The span can, for example, be reduced using the rollkey.

The REF LEVEL = MKR LVL softkey sets the reference level to the current
marker level.

IEC/IEEE-bus command: CALC:MARK:FUNC:REF

Example:

A spectrum is displayed with a large span after PRESET. A signal off the
center is to be examined in detail:

[PRESET] FSU is set to the default setting.

[MKR->] MARKER 1is switched on and automatically jumps to the
largest signal of the trace.

[ CENTER

=MKR FREQ) The center frequency is set to the marker frequency. The
span is adapted in such a way that the minimum frequency
(= 0 Hz) or the maximum frequency is not exceeded.

[REF LEVEL
=MKR LV} The reference level is set to the measured marker level.
[SPAN] The span can, for example, be reduced using the rollkey.

The NEXT PEAK softkey sets the active marker/delta marker 1o the next
lower peak value on the trace. The search direction is defined in the NEXT
MODE submenu (see befow).

IEC/IEEE-bus command: CALC:MARK:MAX : NEXT
CALC:DELT:MAX : NEXT
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| NEXT MODE | : ABSOLUTE"} The NEXT MODE softkey opens a sub menu for definition of
‘ > | PEAK/MIN | the search direction for NEXT PEAK and NEXT MIN.
‘NESXETA RLCE};T? The softkeys are selection switches, ie only one of them can
LR TR be active at any one time.
SERReH ]
NEXT RIGHT

| ABSOLUTE
| DPEAX/MI
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The ABSOLUTE PEAK/MIN softkey defines that the next
higher maximum or minimum is searched for on the whole
trace.

{EC-Bus-Befehle: CALC : MARK : MAX : NEX'T
CALC:DELT: MAX : NEXT
CALC : MARK : MIN : NEXT
CALC:DELT :MIN:NEXT

The SEARCH NEXT LEFT softkey defines that the next
higher maximum or minimum on the left of the active marker
is searched for, ie only frequencies or time values smaller
than the current marker frequency or time are taken into
account.

IEC-Bus-Befehie: CALC :MARK:MAX: LEFT
CALC :DELT :MAX : LEFT
CALC :MARK:MIN: LEFT
CALC :DELT :MIN: LEFT

The SEARCH NEXT RIGHT softkey defines that the the
next higher maximum or minimum on the right of the active
marker is searched for, ie only frequencies or time values
higher than the current marker frequency or time are taken
into account.

IEC-Bus-Befehle: CALC:MARK :MAX : RIGH
CALC DELT :MAX:RIGH
CALC:MARK:MIN:RIGH
CALC:DELT:MIN:RIGH
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SEARCH LIM

L LIMIT

| RIGHT |

. OFF

| THRESHOLD |

The SEARCH LIMITS softkey limits the search range for maxi-
mum or minimum search. The softkey switches to a submenu in
which the search range limits can be set in the x and y direction.

The LEFT LIMIT und RIGHT LIMIT softkeys define the two
vertical lines F1 and F2 in the frequency domain {span > 0) and
T1 /T2 in the time domain (span = 0). The search is performed
between these lines in the frequency and time domain

If only one line is enabled, line F1/T1 is the lower limit and the
upper limit corresponds to the stop frequency. If F2/T2 is also
enabled, it determines the upper limit.

IEC/HEEE-bus command: CALC:MARK:X:SLIM:LEFT 1MHZ
CALC :MARK:X:SLIM:RIGH 10MHZ
CALC :MARK:X:SLIM ON

The THRESHOLD softkey defines the threshold line.

The threshold line represents a limit for the level range of the
max. search at the lower end and that of the min. search at the
upper end.

IEC/IEEE-bus command: CALC:THR -20d4Bm
CALC:THR ON

The SEARCH LIMIT OFF softkey disables all limits of the
search range.

IEC/IEEE-bus command: CALC:MARK:X:SLIM OFF
CALC : THR OFF
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The PEAK EXCURSION softkey activates an entry box for selecting the
minimum amouni by which a signal level must decrease/increase before it is
recognized by the NEXT PEAK and NEXT MIN search functions as a maxi-
MU ar Mmirdraum.

Inpui values from 0 to 80 dB are allowed, the resolution being 0.1 dB.
[EC/EEE-bus command: CALC:MARK:PEXC 10dB

The peak excursion is preset 1o & dB. This is sufficient for the NEXT PEAK (or
NEXT MIN) functions in the NEXT MODE ABS setting as always the next
smaller (or larger) signal is searched for,

In the SEARCH NEXT LEFT or SEARCH NEXT RIGHT setting, functions
NEXT PEAK and NEXT MIN search for the next relative maximum or mini-
mum on the right or left of the current marker position irrespective of the in-
stantanecus signal amplitude. A relative maximum is given when the signal
ampiitude on both sides of the maximum is reduced by a certain amount, ie
the peak excursion.

The preset 6 dB level change can already be reached by the noise indication
of the analyzer. Noise maxima are identified as peaks. In this case, PEAK
EXCURSION has to be selected with a higher value than the difference be-
tween the highest and lowest noise indication values.

The following exampie shows the effect of different PEAK EXCURSION set-
tings.
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Fig. 4-7 Example for level measurements at different peak excursion settings
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Maximum relative level change of the measured signals:

Signal 2: 42 dB
Signal 3 30dB
Signal 4: 46 dB

The setting Peak Excursion 40 dB causes signals 2 and 4 to be detected
with NEXT PEAK or NEXT PEAK RIGHT. Signal 3 is not detected since it only
decreases by 30 dB before the level rises again.

Order of signals found:

PEAK: Signal 1

NEXT PEAK: Signai 2

NEXT PEAK: Signal 4
or

PEAK: Signal 1

NEXT PEAK RIGHT: Signal 2
NEXT PEAK RIGHT: Signal 4

The setting Peak Excursion 20 dB causes signal 3 to be detected as well
since its highest level change of 30 dB is now higher than the set peak excur-
sion.

Order of signals found:

PEAK: Signal1

NEXT PEAK: Signal 2

NEXT PEAK: Signal 4

NEXT PEAK: Signal 3
or

PEAK; Signal 1

NEXT PEAK RIGHT: Signal 2
NEXT PEAK RIGHT: Signal 3
NEXT PEAK RIGHT: Signal 4

The setting Peak Excursion 6 dB detects all the signals, NEXT PEAK RIGHT
does not work as required.

Order of signals found:

PEAK: Signal 1

NEXT PEAK: Signat 2

NEXT PEAK: Signal 4

NEXT PEAK: Signat 3
or

PEAK: Signal 1

NEXT PEAK RIGHT: Marker in noise between signal 1 and signal 2
NEXT PEAK RIGHT: Marker in noise between signal 1 and signal 2
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The MKR—=TRACE softkey sets the active marker to a new trace. If only one
trace is available on the screen, the softkey does not appear. Y several traces
are available on the screen, only these are offered.

IECAEEE-bus command: CALC:MBRK:TRAC 2

Exampie:

Three traces are displayed on the screen. The marker is always on Trace 1
after switching on.

[MKR ->TRACE | "2" <ENTER> The marker jumps to Trace 2 but remains
at the previous frequency or time.

[MKR ->TRACE] "3" <ENTER>  The marker jurnps o Trace 3.

The MKR—CF STEPSIZE softkey sets the step size for the center frequency
variation to the current marker frequency, and also sets step size adaptation
to MANUAL. CF STEPSIZE remains at this value until the center frequency
entry mode in the STEP menu is switched from MANUAL to AUTO again.

The MKR-sCF STEPSIZE function is, above all, useful in the measurement
of harmonics with large dynamic range (narrow bandwidth and narrow span).

The softkey is not available in the time domain {span = 0 Hz).
IEC/IEEE-bus command: CALC:MARK:FUNC:CST

Example:
The harmonics levels of & CW carrier are o be measured at 100 MHz.

[PRESET] FSU is set to the default setting.

[CENTER: 100 MHz] FSU sets the center frequency to 100 MHz. The span
is set 1o 200 MHz.

[SPAN: 1 MHz] The span is set to 100 MHz.

[MKR->] MARKER 1 is switched on and set to the maximum
value of the signal.

INEXT] FSU switches to the submenu.

[ MKR->CF

STEPSIZE] The step size of the center frequency setling equals
the marker frequency (100 MHz).

[CENTER] The center frequency entry mode is activated.

[Right key] The center frequency is set to 200 MHz. The first
narmonic of the test signai is displayed.

[MKR->: PEAK] The marker is set to the harmonic and the level of the

latter is output in the marker info field.

The MIN softkey sets the active marker to the minimum value on the corre-
sponding trace.

IEC/EEE-bus command: CALC:MARK:MIN
CALC:DELT:MIN
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The NEXT MIN softkey sets the active marker to the next higher minimum
value on the corresponding trace. The search direction is defined in the
NEXT MODE submenu (see above).

IEC/IEEE-bus command: CALC:MARK:MIN:NEXT
CALC:DELT :MIN:NEXT

The EXCLUDE L0 softkey limits the frequency range for the marker search
functions or disables the limit.

activated Because of the feedthrough of the first local oscillator to the first
intermediate frequency at the input mixer, the LO is represented
as a signal at 0 Hz. To avoid the marker jumping to the LO at 0
Hz with the peak function when setting the display range, this
frequency is exciuded. The minimum frequency to which the
marker jumps, is = 6 x resolution bandwidth (RBW).

deactivated No restriction to the search range. The frequency 0 Hz is in-
cluded in the marker search functions.

IEC/IEEE-bus command: CALC:MARK:LOEX ON
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Power Measurements — Hardkey MEAS

With its power measurement functions the FSU is able to measure all the necessary parameters with
high accuracy in a wide dynamic range.

A modulated carrier is almost always used {except eg: SSB-AM) for high-frequency transmission of
information. Due to the information modulated upon the carrer, the latter covers a spectrum which is
defined by the modulation, the fransmission data rate and the signal filtering. Within a transmission band
each carrier is assighed a channel taking into account these parameters. In order to ensure error-free
transmission, each transmitter must be conforming 1o the specified parameters. These inciude among
others:

 the output power,

s the occupied bandwidth, ie the bandwidth which must contain a defined percentage of the power
and

« the power dissipation allowed in the adjacent channesls.

Additionally the menu contains functions to determine the modulation depth of AM moduiated signals
and to measure the 3 order intercept point.

The measurements and the corresponding settings are selected in the MEAS menu.

MEAS menu:

The MEAS key opens the menu to select and set the power
measurement.

TIME DOM
POWER &

The folliowing measurements can be selected:
CHAN PWR « Power in time domain ( TIME DOM POWER)
2% e  Channel power and adjacent-channel power in frequency

QCCUPIED domain (CHAN PWHRH /ACP)

BANDWIDT® o Qceupied bandwidth (OCCUPIED BANDWIDTH)
SIGNAL ¢ Amplitude probability distribution (SIGNAL STATISTICS)

STATISTIGE

s Modulation depth (MODULATION DEPTH)
e 3“order intercept (TO/)

The above measurements are carried out alternatively.
MODULATICN
DEBTH

TOIL

SELECT
MAREKER
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Power Measurement in Time Domain

With the aid of the power measurement function the FSU determines the power of the signal in the time
domain (SPAN = 0 Hz) by summing up the power at the individual pixels and dividing the resuilt by the
number of pixels. In this way it is possible to measure for example the power of TDMA signals during
transmission or during the muting phase. Both the mean power and the rms power can be measured by
means of the individual power values.

The resulf is dispiayed in the marker info field.

The measured values are updated after each sweep or averaged over a user-defined number of sweeps
{AVERAGE ON/OFF and NUMBER OF SWEEPS) in order to determine eg the mean power over sev-
eral bursts. For determination of the peak value (PEAK HOLD ONj the maximum vaiue from several
sweeps is displayed.

Example:

Marker infc field for: MEAN selected, AVERAGE ON and PEAK HOLD ON.
MEAN HOLD -2.33 dBm
MEAN AV -2.39 dBm

If both the on and off phase of a burst signal are displayed, the measurement range can be limited to
the transmission or o the muting phase with the aid of vertical lines. The ratio between signal and noise
power of a TDMA signal for instance can be measured by using a measurement as a reference value
and after that varying the msasurement range.

Upon switching on power measurement the sample detector is activated (TRACE-DETECTOR-
SAMPLE).

Submenu MFAS - TIME DOM POWER:

N —egm o The TIME DOM POWER softkey activates the
P | rergrence | power measurement in the time domain and
oo opens a submenu for configuration of the

‘ POWER power measu rement.
‘ ABS -REL

. The submenu allows selection of the type of
power measurement (rms or mean power), the
i gettings for max hold and averaging as well as

‘ [ max monn | the definition of limits.
MEAN oM OFF

The power evaluation range can be limited by
input of limit values.

LIMITE | RUMBER OF | Note: This softkey is only available in time
oM OFF | SWEEPS | domain (SPAN = 0).

LIMIT
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The POWER ON/OFF softkey switches the power measurement on and off. When
entering the submenu it is ON since the power measurement is already switched
on with the TIME DOM POWER softkey in the main menu.

Note: The measurement is performed on the trace on which marker 1 is
placed. To evaluate another trace, marker 1 should be setf on ancther
trace using the SELECT TRACE softkey in menu MKR.

[EC/AEEE-bus command: CALC :MARK :FUNC: SUMM: BFE ON
CRLC  MARK:FUNC: SUMM: PEERES?
CALC :MARK : FUNC: SUMM: RMS ON
CALC : MARK :FUNC: SUMM: BMS :RES?
CALCMARK : FUNC: SUMM: MEAN ON
CALC:MARK: FUNC: SUMM : MEAN : RES?
CARLC :MARE : FUNC: SUMM: SDEYV ON
CALC :MARE :FUNC: SUMM: SDEV: RES?

The PEAK softkey switches on the caiculation of the peak value from the points of

’ PEAK ]
& the displayed trace or a segment thergof,
% For the maximum peak, the largest peak value obtained since the activation of

MAX HOLD ON is displayed.

With AVERAGE ON, the peak values of a trace are averaged over several sweeps
and displayed.

The number of sweeps over which the average or the maximum value is calcu-
lated is set with the NUMBER OF SWEEPS softkey.

IEC/IEEE~bus command; CALC:MARK:FUNC: SUMM: PFE ON
CALC :MARK :FUNC: SUMM: PPE:RES?

| The AMS softkey switches on the caiculation of the rms value from the poinis of
the displayed trace or a segment of if.

For the maximum peak, the largest rms value obtained since the activation of MAX
HOLD ON is displayed.

With AVERAGE ON, the rms values of g trace are averaged over several sweeps
and displayed.

The number of sweeps over which the average or the maximum value is caicu-
lated is set with the NUMBER OF SWEEPS softkey.

{EC/IEEE-bus command: CALC  MARK :FUNC: SUMM: RMS ON
CALC :MARE :FUNC: SUMM: RMS RES?

1129.9055.12 4.77 E-1




MEAS - Analyzer FSU

i ULIMIT

1129.9055,12

The MEAN softkey switches on the calculation of the mean vaiue from the points
of the displayed trace or a segment of it. The linear mean value of the equivalent
voltages is calculated.

This can be used for instance {o measure the mean power during a GSM burst.

For the maximum peak, the largest mean value obtained since the activation of
MAX HOLD ONis displayed.

With AVERAGE ON, the mean values of a trace are averaged over several
sweeps and displayed.

The number of sweeps aver which the average or the maximum value is calcu-
lated is set with the NUMBER OF SWEEPS softkey.

IEC/EEE-bus command: CALC:MARE:FUNC:SUMM: MEAN ON
CALC : MARK: FUNC : SUMM: MEAN : EES?

The STANDARD DEVIATION softkey switches on the calculation of the standard
deviation of trace points from the mean value and outputs them as measured va-
lue. The measurement of the mean power is automatically switched on al the sa-
me time.

For the maximum peak, the largest standard deviation obtained since the activa-
tion of MAX HOLD ON is displayed.

With AVERAGE ON, the standard deviations of a trace are averaged over several
sweeps and displayed.

The number of sweeps over which the average cor the maximum value is calcu-
lated is set with the NUMBER OF SWEEPS softkey.

IEC/IEEE-bus command: CALC :MARK :FUNC: SUMM: SDEV ON
CALC : MARK : FUNC: SUMM: SDEV: RES?

The LIMIT ON/OFF softkey selects the limited {(ON) or non-limited (OFF) evalua-
tion range.

The evaluation range is defined by the START LIMIT and STOP LIMIT softkeys. If
LIMIT = ON, signals are only searched between the two lines.

if only one limit line is switched on, time line 1 is the lower limit and the upper limit
corresponds 1o the stop frequency. If time line 2 is also switched on, it defines the
upper limit.

If no limit line is switched on, the evaluation range is not limited.
The default setling is LIMIT = OFF.
IEC/IEEE-bus command: CALC :MARK:X:SLIM OFF

The START LIMIT softkey activates the entry of the lower limit of the evaluation
range.

IECAEEE-bus command: CALC MARK :X:SLIM:LEFT <value>

The STOP LIMIT softkey activates the entry of the upper limit of the evaluation
range.

IEC/IEEE-bus command: CALC:MARK:X:SLIM:RIGH <value>
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SET

; The SET REFERENCE softkey seis the power values currently measured as refe-
| REFERENCE

rence values for the calculation of the mean value (MEAN) and the rms value
(RMS). The reference values are used to perform relative measurements.

If the calculation of the mean value (MEAN) and rms vaiue (RMS) is not switched
on, 0 dBM is used as a reference value.

If the average value (AVERAGEL) or maximum value (MAX HOLD) is calculated
over severai sweeps, the current value is the measured value summed up at the

actual time.
IEC/EEE-bus command: CALC :MARK :FUNC:SUMM: REF : AUTC ONCE
~ POWER | The POWER ABS/REL softkey selects the absolute power measurement {default

setling} or relative power measurement. The reference value for the relative power
is defined by SET REFERENCE.

The value 0 dBm is used if the reference value is not defined.

IEC/IEEE-bus command: CALC:MARK:FUNC: SUMM: MODE ABS

| MAX HOLD | The MAX HOLD ON/OFF softkey switches the display of the maximum peak ob-
OFF tained from measurements at successive sweeps on and off.

The displayed maximum peak is only updated at the end of a sweep if a higher
value has occurred.

The maximum value can be reset by switching the MAX HOLD ON / OFF scitkey
off and on again.

EC/AEEE-bus command:  CALC:MARK:FUNC:SUMM: PHOL ON
CALC :MARK: FUNC: SUMM: PPE : PHOL : RES?
CALC :MARK : FUNC: SUMM: BMS : PEHOL :RES?
CALC :MARK: FUNC: SUMM: MEAN : PHOL :RES?
CALCMARK :FUNC: SUMM: SDEV: PHOL :RES?

The AVERAGE ON/OFF sofikey switches averaging over successive sweep
measurements on and off,

The measured values can be reset by switching the AVERAGE ON / OFF softkey
off and on again.

IECAEEE-bus command: CALC:MRRX:FUNC:SUMM: AVER ON
CALC : MARK : PUNC: SUMM: PPE : AVER:RES?
CALC : MARK : FUNC : SUMM: RMS : AVER:RES?
CALC :MARK :FUNC : SUMM: MEAN : AVER :RES?
CALC : MARK : FUNC : SUMM: S8DEV : AVER : RES?
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Example:
The mean power of &
PRESET]

The NUMBER OF SWEEPS softkey activates the entry of the number of sweeps
for maximum or average value caicuiation.

SINGLE SWEEF mode The FSU performs sweeps uniil the selected
number of sweeps is reached and stops then.

CONTINUQUS SWEEP mode  Averaging is carried out until the selected num-
ber of sweeps is reached. After that, averaging
is performed in continuous mode. and is then
coniinued as running averaging. Calculation of
the maximum peak (MAX HOLD) is performed
condinuously irrespective of the selected num-
ber of sweeps.

The valid range values is 0 to 32767.

Depending on the specified number of sweeps, averaging is carried out according
to the following rules:

NUMBER OF SWEEPS =0 Continuous averaging is carried out over 10
measured values.
NUMBER OF SWEEPS = 1 No averaging is carried out.

NUMBER OF SWEEPS > 1 Averaging is carried out over the set number of
measured values.

Note: This setting is equivalent to the setiing of the sweep count in the
TRACE menu.
IEC/IEEE-bus command: SWE : COUN <value>

GSM burst with 0 dBm nominal power at 800 MHz is to be measured.
Set the FSU to the default setting.

FREQ: CENTER: 800 MHz] Set the center frequency to 800 MHz.

[
{
[SPAN: ZERO SPAN|
[AMPT: 0 dBm]

[

Select time domain display (span = 0 Hz}.
Set the reference level to 0 dBm.

BW: RES BW MANUAL: Set the resolution bandwidth to 30 kHz in line with

30 kHz] the requirements of the GSM standard.

[SWEEP: SWEEPTIME MANUAL  Set the sweep time to 600 ys.

8600 us]

[TRIG: VIDEQO: 50 %] Use the video signal as trigger source.

[MEAS] Call the menu for the measurement functions.

[TIME DOM POWER] Select power measurement in the time domain. The FSU calcu-
lates the mean power from the points of the whole trace.
The submenu for configuration of the power measurement is
opened. MEAN is already switched on.

[LIMITS ON] Activate the limitation of the time domain of the power measure-
ment .

[START LIMIT: 250 ps] Set the start of the power measurement at 250 ps.

[STOP LIMIT: 500 ps] Set the end of the power measurement at 500 ys.

Note: The GSM specifications require the power io be measured between 50% and 90% of the TDMA
burst. The time limits set above approximately correspond to the required time domain.

1129.9055.12
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Channel and Adjacent-Channel Power Measurements

For all channel and adjacent-channel power measurements a specified channel configuration is as-
sumed which is for instance based on a specific radioccommunication system.

This configuration is defined by the nominal channel frequency {= center frequency of the FSU), channe!
bandwidth, adjacent-channel bandwidih and adjacent-channel spacing. The FSU is able to simultane-
ously measure the power in up to three adjacent channels (7 channels: transmission channel, 3 lower
and 3 upper adjacent channels).

it offers two methods for channel and adjacent-channel power measurement:

» The integrated bandwidth method (IBW method), ie the integration of trace pixels within the band-
width of the channel to be measured to the total power of the channel,

« The measurement in time domain (Fast AGP) by means of steep resolution filters simulating the
channel.

The two measurements vield the same results. The measurement in time domain can be performed
much faster since the complete signal is measured within a channel at the same time. With the IBW
method, the channel is divided info subspectra. This is done by means of a bandwidth which is small
compared to the channel bandwidth. These subspecira are then combined by integration of the trace
pixels,

With the IBW method, the transmission channel or adjacent channels are marked by vertical lines at a
distance of half the channel bandwidth to the left and to the right of the corresponding channel center
frequency. (see Fig. 4-6}.

In the time-domain method, the power trace in the different channels is shown. (see Bild 4-7).

For both methods, the results are listed in tables in the lower half of the screen.

The FSU offers predefined standard settings which can be selected from a table for the common mobile
radio standards. Thus, channel configuration is performed automatically without the need to enter the
corresponding parameters manually,

For some standards, the channel power and the adjacent-channel power are to be weighted by means
of a root-raised cosine filter corresponding to a receive filter. This type of filtering is switched on auto-
matically for both methods on selecting the standard {eg NADC, TETRA or 3GPP W-CDMA).
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Fig. 4-6 Screen display of adjacent-channel power measurement using the IBW method
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Fig. 4-7 Screen display of adjacent-channel power measurement using the time-domain method

Limit values for the adjacent-channel power can be defined for the measurement. If limit checking is
switched on, a pass/ail information indicating that the power has been exceeded is displayed during the
measurement in the table in the lower half of the screen.

Note: With the CP/ACP measurement switched on the functions SPLIT SCREEN and FULL
SCREEN are inhibited.
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The channel configuration is defined in the MEAS CHAN POWER/ACP menu.
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The CHAN POWER /ACP softkey
switches on the channel power
measurement or adjacent-channel
power measurement according to
the current configuration. At the
same time it opens the submenu
for defining the channel power
measurement. The softkey is high-
fighted to show that channel or
adjacent-channel power measure-
ment is on.

Note: This softkey can only be
operated in frequency do-
main (SPAN > 0).

The CP/ACP ON/OFF softkey switches the calculation of the channel power or
adjacent-channet power on or off.

With default settings the measurement is performed by integrating the powers at
the display points within the specified channels {IBW method).

The adjacent-channel power can be either absolute or relative related to the
transmission channel power. The default setting is relative measurement {see

softkey CPVACP ABS/ REL).
|[EC/IEEE-bus command:

CALC MARK :FUNC:POW: 3EL CPOW[ACE

CALC :MARK :FUNC:POW:RES? CPCW|ACP
CALC :MARK :FUNC:POW OFF
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The CPIACP STANDARD softkey opens a table for the selection of the setiings
according to predefined standards. The test parameters for the channel and
adjacent-channel measurements are set according to the mobile radio standard.

ST ACE SPRNDARD The standards available are listed in the

TETRA
- PDC R
PHS i
CORD:.

CDMA:
ChMA,
CDMA

CDMA
ChMA

IS95A FWD

TS858 REV :
I895C Class O FWD
CDMB IS95C Class O REV
CDMA J-STDO08 FWD

CBMA J-STDOGB REV
I1885C Class 1 FWD
A I595C Class 1 REV
W-CDMA 4.096 FWD
W-CDMA 4.096 REV
W-CDMA ‘3GPP. FWD

W-CDMA 3GPP REV

CDMA 2000 DS .

CDMA 2000 MC1

COMA- 2000 MC3

table on the left.

Note:

For the FSU, the channel spacing is defined as the distance be-
tween the center frequency of the adjacent channel and the center
frequency of the transmission channel. The definition of the adja-
cent-channel spacing in standards 1595 B and C, 1597 B and C and
1898 B and C is different. These standards define the adjacent-
channel spacing from the center of the transmission channel to the
closest border of the adjacent channel. This definition is also used
for the FSU when the following standard settings are selected:
CDMA 1895 Class 0 FWD

CDMA 1895 Class O REV

CDMA 1895 Class 1 FWD

CDMA 1895 Class 1 REV

The selection of the standard influences the following parameters:

®« ® & & & o

channel spacing

channel bandwidth and type of filtering
resolution bandwidth

video bandwidth

detector

# of adiacent channels

Trace mathematics and trace averaging are switched off.

The reference level is not influenced by the selection of a standard. To achieve
an optimum dynamic range, the reference level has to be set in a way that
places the signal maximum close to the reference level without forcing an over-
load message.

The default setting is CP/ACP STANDARD NONE.
IEC/IEEE-bus command: CALC:MARK:FUNC:POW:PRES <standard>

1129.9055.12
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See foilowing section "Setting the Channel Configuration”

With channel power measurement activated, the SET CP REFERENCE softkey
defines the currently measured channel! power as the reference valus. The refe-
rence vaiue is displayed in the CH PWR REF field; the default value is 0 dBm.

During the adjacent-channel power measurement the power in the transmission
channel becomes the reference vaiue. The display CH PWR REF is not re-
guired.

IEC/AEEE-bus command: POW:ACH:REF:AUTC ONCE

The CHAN PWR / HZ softkey selects the measurement of the total channel
power or the measurement of the channel power referred to 1 Hz bandwidth.
1

Channel . Bandwidth
This function allows for instance measurement of the noise power density or, in

conjunction with the CP/ACP REL and SET CP REFERENCE functions, meas-
urement of the signal-to-noise ratio.

The conversion factor is 10-ig

IEC/IEEE-bus command: CALC:MARY FUNC:POW:RES:PHZ ONIQFF

The SWEEP TIME softkey activates the entry of the sweep time. With the RMS
detector, a longer sweep time increases the stability of the measurement results.
The function of the softkey is identical to the softkey SWEEP TIME MANUAL in
the menu BW.

IECAEEE-bus command: SWE:TIM <valued>

The ADJUST REF LVL softkey adjusts the reference level of the FSU to the
measured channel power. This ensures that the settings of the RF attenuation
and the reference level are optimally adjusted to the signal level without
overloading the FSU or limiting the dynamic range by a too small S/N ratio.

Since the measurement bandwidth for channel power measurements is signifi-
cartly lower than the signal bandwidth, the signal path may be overloaded al-
though the trace is still significantly below the reference level.

IEC/IEEE-bus command: SENS:POW:ACH:PRES:RLEV
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The ADJUST SETTINGS softkey automatically optimizes the analyzer settings

for the selected power measurement (see below}.

All analyzer settings relevant for a power measurement within a specific fre-

quency range (channe! bandwidth) are optimized for the selected channel con-

figuration (channel bandwidth, channel spacing):

« Frequency span:
The frequency span has to cover at least all channels to be considered,
When measuring the channel power, 2 x channel bandwidth is set as span.
The setting of the span during adjacent-channel power measurement is de-
pendent on the channel spacing and channel bandwidth of the adjacent chan-
nel ADJ, ALT1 or ALT2 with the largest distance from the transmission chan-
nel.

+ Resolution bandwidth RBW < 1/40 of channel bandwidth
¢ Video bandwidth VBW = 3 x RBW
s Detector RMS detector

Trace math and trace averaging functions are switched off.
The reference level is not influenced by ADJUST SETTINGS. It can be sepa-
rately adjusted with ADJUST REF VL.

The adjustment is cartied out only once; if necessary, the instrument settings
can be changed later.

[EC/AEEE-Bbus command: SENS:POW:ACH :PRES ACP ICPOW|OBW

For manual setting of the test parameters different from the settings made with ADJUST SETTINGS the
following should be observed:

Frequency span

Resolution bandwidth (RBW)

1129.9055.12

The frequency span has to cover at least all channels to be measured.

For channet power measurement this is the channel bandwidth.

if the frequency span is large compared to the frequency section (or fre-
quency sections) under test, only a few pixels are available to be meas-
ured.

To ensure both an acceptable measurement speed and the required se-
lection (to suppress spectral components outside the channel to be meas-
ured, especially of the adjacent channels), the resolution bandwidth must
not be selected too small or too large. As a general approach, the resolu-
tion bandwidth is to be set to values between 1% and 4% of the channel
bandwidth. A larger resolution bandwidth can be selected if the spectrum
within the channel to be measured and around it has a flat characteristic. In
the standard setting, eg for standard 1S85A REV at an adjacent channel
bandwidth of 30 kHz, a resclution bandwidth of 30 kHz is used. This yieids
correct resulis since the spectrum in the neighbourhood of the adjacent
channels normally has a constant level. For standard NADC/IS136 this is
not possible for example, since the spectrum of the transmit signal pene-
frates into the adjacent channels and a too large resciution bandwidth
causes a too low selection of the channel filker. The adjacent-channel
power would thus be measured {00 high.
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Video bandwidth (VBW)

Detactor
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With the exception of the 1595 CDMA standards, the ADJUST SETTINGS
softkey sets the resolution bandwidth (RBW) as a function of the channel
bandwidth:

RBW < 1/40 of channel bandwidth,

The maximum possible resoluticn bandwidth (with respect to the require-
ment RBW < 1/40) resulting from the available RBW steps (1, 3) is selected .

For a correct power measurement, the video signal must not be limited in
bandwidth. A restricted bandwidth of the logarithmic video signal would
cause signal averaging and thus result in a too low indication of the power
(-2.51 dB at very low video bandwidths). The videc bandwidth should
therefore be selected at least three times the resoiution bandwidth,

The ADJUST SETTINGS softkey sets the video bandwidth {VBW) as a
function of the channel bandwidth as follows:

VBW = 3 x RBW.

The smailest possible VBW with regard to the available step size will be
selected.

The ADJUST SETTINGS softkey selects the RMS detector.

The RMS detector is selected since it correctly indicates the power irre-
spective of the characteristics of the signal 10 be measured. In principle,
the sample detector would be possible as weil. Due 1o the limited number
of trace pixels used to calculate the power in the channel, the sample de-
tector would vield less stable results. Averaging, which is often performed
to stabilize the measurement results, leads to a too low level indication and
should therefore be avoided. The reduction in the displayed powsr de-
pends on the number of averages and the signal characteristics in the
channel to be measured.
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Setting the Channel Configuration

MEAS - CP/ACP CONFIG submenu:

T
PCONELG g

1129.9055.12

TwG. oF
ADJ CHAN |
BENDWIDTH |
[ ADJ CHAN
ADJ CHAN
CSBRCING

' CE/RCP |

CHRNNEL |

BANDWIDTH

225 REL|

| IACP LIMIT

CHECE .

_“éji%mmm
ACE LIMIT

FAST ACP |
o OFF

SELECT i
L TRACE

ADJUST
REF LVL

. ADJUST |
L SETTINGS

The CFP/ACP CONFIG softkey opens a submenu
for configuration of the channe! power and adjacent
channel power measurement independent from the
offered standards.

The channel configuration consists of the number
of adjacent channels 10 be measured, the channel
bandwidth (CHANNEL BANDWIDTH), the band-
width of the adjacent channels (ADJ CHANNEL
BANDWIDTH) and the distance of the adjacent
channels from the center freguency of the trans-
mission channel (ADJ CHANNEL SPACING).

Limit values can additionally be specified for the
adjacent-channel power (ACP LIMIT CHECK ard
EDIT ACP LIMITS) which are checked for compk-
ance during the measurement.

The NO. OF ADJ CHAN softkey activates the entry of the num-
ber +n of adjacent channels o be considered in the adjacent-
channei power measurement.

Numbers from 0 to 3 can be entered.

The following measurements are performed depending on the
number of the channels.

0 Only the channel power is measured.

1 The channel power and the power of the upper and lower
adjacent channel are measured.

2 The channel power, the power of the upper and lower ad-
jacent channel and of the next higher and lower channel
(alternate channel 1) are measured.

3 The channel power, the power of the upper and lower ad-
jacent channel, the power of the next higher and lower
channel (alternate channel 1) and of the next but one
higher and lower adjacent channel (aliernate channel 2)
are measured.

IEC/IEEE-bus command:

POW:ACH :ACP 1
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The CHANNEL BANDWILDTH softkey activates the entry of the
channet bandwidth for the transmission channel.

The useful channel bandwidth is generally defined by the trans-
mission method. It is automatically adjusted correctly on measu-
rements according to a given standard (see CP/ACP
STANDARD softkey).

When measuring according to the IBW method (FAST ACP
OFF) the channel bandwidth is displayed by twe vertical lines to
the left and right of the screen center. It can thus be visually
checked whether the whole power of the signal {o be measured
is within the selected channel bandwidth.

With the time domain method (FAST ACP ON) the measure-
ment is performed in zero span. The channel limits are not
marked in this case. The FSU offers alt available channsl fitters
for selection of the channe! bandwidth. Deviating channel band-
widths cannot be set. If deviating channel bandwidths are re-
quired, the IBW method should be used.

The list of available channel filters is included in section "Setting
of Bandwidths and Sweep Time ~ BW key".

The default setting is 14 kHz.
IEC/IEEE-bus command: SENS:POW:ACH:BWID 1l4kHz

The ADJ CHAN BANDW!IDTH softkey opens a table for defining
the channel bandwidths for the adjacent channels.

CRDT T30 kHy
IALTI 00 30 kHz
ALTZY 030 kHzooo

When measuring according to the 1BW method (FAST ACP
OFF) the bandwidths of the different adjacent channels are to be
entered numerically. Since all adjacent channels often have the
same bandwidth, the other channels Alt1 and Ali2 are set to the
bandwidth of the adjacent channel on entering the adjacent-
channe! bandwidth (ADJ}. Thus only one value needs to be en-
tered in case of equal adjacent channel bandwidths. The same
holds true for the ALT2 channels (alternate channels 2) when
the bandwidth of the ALT1 channe! (alternate channel 1) is en-
tered.

Nofte: The bandwidths can be selected independent from
each other by overwriting the table from top fo bottom.

With the time domain method (FAST ACP ON), the adjacent-
channel bandwidths are selected from the list of available chan-
nel filters. For deviating adjacent-channel bandwidths the IBW
method should be used.

IEC/IEEE-bus command: SENS:PCW:ACH:BWID:ACH 1kHz
SENS :POW: ACH:BRWID:ALT1 14kHz
SENS:POW:ACH:BWID:ALTZ 14kHz
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The ADJ CHAN SPACING softkey opens a table for defining the
channel spacings.

‘ACP ‘CHANNEL SPACING

CHAN " SPACING

JADJ 800 kHz-
JALTL 01.60 MHz o
CALTZ 2 A0 MHz L

Since all the adjacent channels often have the same distance to
each other, the entry of the adjacent-channei spacing (ADJ)
causes channel spacing ALT1 to be set to twice and channel
spacing ALTZ2 1o three times the adjacent-channel spacing. Thus
only one value needs to be entered in case of equal channel
spacing. The same holds true for the ALT2 channels when the
bandwidth of the ALTT channe! is emered.

Note: The channel spacings can be set separately by
overwriting the table from top to bottom.

{EC/AEEE-bus command: SENS : POW:ACH: SPAC:ACH 20kH=z
SENS : POW:ACH: SPAC:ALTI 40kHz
SENS:POW:ACH: SEAC:ALTZ 60kE=z

The CP/ACP ABS/REL softkey (channel power absolute/relative)
switches between absolute and relative power measurement in
the channel.

CF/ACP ABS The absoluie power in the transmission channel
and in the adjacent channels is digplayed in the
unit of the Y axis, eqg in dBm, dBuV.

CP/ACP REL In case of adjacent-channel power measurement
{NO. OF ADJ CHAN > 0) the level of the adja-
cent channels is displayed relative to the level of
the transmission channel in dBc.

In case of channel power measurement (NO. OF

ADJ CHAN = 0) the power of a transmission

channel is displayed relative to the power of a

reference channel defined by SET CP

REFERENCE. This means:

1. Declare the power of the currently meas-
ured channel as the reference value, using
the SET CP REFERENCE softkey.

2. Select the channel of interest by varying
the channel frequency (FSU center fre-
guency).

With linear scaling of the Y axis, the power of the
new channel relative to the reference channel
(CP/CP,) is displayed. With dB scaling, the loga-
rithmic ratio 10lg (CP/CP) is displayed.

The relative channel power measurement can
thus aiso be used for universal adjacent-channel
power measurements. Each channel can be
measured individually.

IEC/IEEE-bus command: SENS:PCW:ACH:MODE ABS
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FAST ACP
ON OFF

The FAST ACP softkey switches between the IBW method
{FAST ACP OFF) and the time domain method {FAST ACP
ON).

With FAST ACP ON the power megsurement is performed in
the different channels in time domain. The FSU sets the center
frequency consecutively to the different channel center frequen-
cies and measures the power with the selected measurement
time (= sweep time/number of channels). The RBW filter sui-
iable for the selected standard and frequency offset are automa-
tically used {eg root raised cos with 18 138). The list of available
channel filters is included in section "Setting of Bandwidths and
Sweep Time — BW key"

The RMS detector is used for obtaining correct power measu-
rement results. Tharefore this requires no software correction
factors.

The measured values are displayed in a table, the power in the
useful channe! being dispiayed in dBm and the power in the
adjacent channels in dBm (CP/ACP ABS) or dB (CP/ACP REL}.

The sweep time is selected depending on the desired reproduci-
bility of results. Reproducibility increases with sweep time since
power measurement is then performed over a longer time pe-
riod.

As a general approach, it can be assumed that approx. 500 non-
correlated measured values are required for a reproducibility of
0.5 dB (99% of the measurements are within 0.5 dB of the frue
measured value). This holds true for white noise. The measured
values are congsidered as non-correlated when their time interval
corresponds to the reciprocal of the measured bandwidth.

With IS 136 the measurement bandwidth is approx. 25 Hz, ie
measured values at an imterval of 40 ps are considered as non-
correlated. A measurement time of 10 ms is thus required per
channel for 1000 measured values. This is the defauli sweep
time which the FSU sets in coupled mode. Approx. 5000 measu-
red values are required for a reproducibility of 0.1 dB {89%), ie
the measurement time is to be increased to 200 ms.

IEC/IEEE-bus command SENS:POW:HSP ON

The SELECT TRACE softkey selects the trace, on which the
CP/ACP measurement is performed. Only fraces can be se-
lected, which are switched on {= not set 10 BLANK].

IEC/IEEE-bus command: SENS:POW: TRAC 1

See main menu CHAN PWR ACF.

See main menu CHAN PWR ACP.
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The ACP LIMIT CHECK softkey switches the limit check for the
ACP measurement on and off.

IEC/EEE-bus command: CALC:LIM:ACP ON
CALC:LIM:ACP:ACH:RES?
CALC:LIM:ACP:ALT:RES?

The EDIT ACP LIMITS softkey opens a table for defining the
limits for the ACP measurement.

The following ruies apply for the limits:

e A sepa.rate limit can be defined for each adjacent channel.
The limit applies to both the upper and the lower adjacent
channel.

s A relative and/or absolute limit can be defined. The check of
both limit values can be activated independently.

e The FSU checks adherence to the limits irrespective of
whether the limits are absclute or relative or wether the
measurement is carried out with absciute or relative leveis. If
both limits are active and if the higher of both limit values is
exceeded, the measured value is marked accordingly.

Note: Measured values exceeding the limit are marked by a
preceding asterisk.

IECNEEE-bus command:
CALC:1L.IM: ACP ON
CALC:LIM:ACP :ACH 0dR, 0dR
CALC:LIM:ACP:ACH:STAT ON
CALC:LIM:ACP:ACH:ARS ~10dBm, ~10dBm
CALC:LIM:ACP:ACH:ABS:STAT ON
CALC:LIM:ACP:ALTL 0dB, 0dB
CALC:LIM:ACP:ALTL:STAT ON
CALC:LIM:ACP:ALT] :ABS -~1CdBm, -10dBm
CALC:LIM:ACP:ALTI ABS:STAT ON
CALC:LIM:ACPALTZ 0dB, 0d4B
CALC:LIM:ACP:ALTZ:8TAT ON
CALC:LIM:ACP:ALTZ2:ABS -10dBm, ~10dBm
CALC:LIM:ACP ALTZ ARS:3TAT ON
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Examples:

1. Measurement of adjaceni-channel power for a specific standard:

The adjaceni-channel power is to be measured for a signal at 800 MHz with 0 dBm level in line with
IS136.

[PRESET] Set the FSU to the default setting.

[FREG: CENTER: 80C MHz]  Set the center freguency {o 800 MHz.

[AMPT: 0 dBm] Set the reference level to 0 dBm.

[MEAS] Call the menu for the measurement functions.

ICHAN PWR /ACP) Select the channel and adjaceni-channel power measurement function.

The measurement is performed with the default setlings or a previcusly
defined setting. The submenu for setting the desired new configuration

is opened.

[CP/ACP STANDARD:

select 1I5136: ENTER] Select the NADC {1S136) standard.

[CP/ACP CONFIG] Call the submenu for configuration of the adjacent-channel power
measurement.

[NO. OF ADJ CHAN:
2 ENTER] Select two adjacent channels for the measurement, ie the adiacent
channel and the alternate channel are measured.

Change to the main menu for channel power measurement.

[ADJUST SETTINGS] Set the optimum span, resolution bandwidth (RBW), video bandwidth
{VBW) and detector automnatically for the measurement. The absolute
channe! power and the relative power of the adjacent channels are dis-
played on the screen.

[ADJUST REF LVL] Set the reference level equal to the channel power measured.
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2. Measurement with user-specific channel configuration:

Measurement of the adjacent-channel power ratic (ACPR) of an 1895 CDMA sighal at 800 MHz, level
0 dBm. Similar to example 1, the setting can be simplified by using CP/ACP STANDARD.

[PRESET]

[FREQ: CENTER: 800 MHz]

[AMPT: 0 dBm]
[MEAS]
[CHAN PWR / ACF}

[CP/ACP CONFIG]

INO. OF ADJ CHAN:
2 ENTER]

[CHANNEL BANDWIDTH:
1.23 MHz]

[ADJ CHAN BANDWIDTH.

30 kHz]

[ADJ CHAN SPACING:
885 kHz: .98 MHz]

[ADJUST SETTINGS]

[ADJUST REF LVL]

1129.9055.12

Set the FSU 1o the default setting.

Set the center irequency to 860 MHz.

Set the reference level to 0 dBm.

Call the menu for the measurement functions.

Select the channel and adjacent-channet power measurement function.
The measurement is carried cut with the default settings or a previously
defined setting. The submenu for setting the desired new configuration
is opened.

Call the submenu for defining the channel configuration.

Select two adjacent channels for the measurement, ie the adjacent
channel and the alternate channel are measured.

Set the channel bandwidth to 1.23 MHz according to 1S95.
Open the list for setting the bandwidth of the adjacent channels.

; ANNEL BW )
| CHAN | “BANDWIDTH: " .
ADT U307 kHz
ALTL [ '_30:_kHZ : o
|ALT2 |30 kiz

Upon entry of 30 kMHz for the adjacent channel the alternate channels
are also set to 30 kHz.

Open the list for entering the adiacent-channei spacings.

i

SPACING 1o

}CHAN

(ADS T BBY kHz
ALTI 1098 MHz
CRLP2 P 297 MHz -

Upon entry of 885 kHz for the adjacent channel the channels ALT1 and
ALT2 are set to 1770 kHz and 2655 kHz. Upon entry of 1.98 MHz for
the alternate channel 1 the afternate channel 2 is set to 2.97 MHz.

In dasHauptmenil fir die Kanalleistungsmessung wechseln.

Automaticaily set the optimum span (= 5 MHz), resolution bandwidth
(RBW = 30 kHz), video bandwidth (VBW = 300 kHz) and detector
(RMS) for the measurement. The absolute channe! power and the rela-
tive power of the adjacent channels and alternate channels are dis-
played on the screen.

Set the reference level equal to the channel power measured.
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3. Measurement of signal/naise power density {C/No) of an 1595 CDMA signal
{frequency 800 MHz, level 0 dBm)

[PRESET]
[FREQ: CENTER: 800 MHz)
[AMPT: 0 dBm]

MEAS]

[CHAN PWR / ACF]

[CP/ACP CONFIG]

[NO. OF ADJ CHAN:
0 ENTER]

[CHANNEL BANDWIDTH:
1.23 MHz]

k
[ADJUST SETTINGS]

[ADJUST REF LVL]
[SET CP REFERENCE]

[CP/ACP ABS / REL]

[CHAN PWR / HZ)
[FREQ: CENTER: 805 MHz]

1128.9055.12

Set the FSU 1o the defauli setting.

Set the center frequency 1o 800 MHz.

Set the reference level to 0 dBm,

Cali the menu for the measurement functions.

Select the channel and adjacent-channel power measurement. The
measurement is performed with the default setting or a previously de-
fined setting. The submenu for setting the desired new configuration is
opened.

Call the submenu for defining the channel configuration.

Do not seiect an adjacent channel for the measurement, ie the meas-
urement is carried out in one channel only.

Set the channel bandwidth to 1.23 MHz in line with 1595,

Change to the main menu for channel power measurement

Set the optimum span (= 5 MHz), resolution bandwidth (RBW = 30
kHz), video bandwidth (VBW = 300 kHz) and detector (RMS) for the
measurement automatically. The absoluie channel power and the
relative power of the adjacent channels and alternate channgls are dis-
olayed on the screen.

Set the reference leve! equal to the channel power measured.

Set the measured channel power as a reference for the subsequent
measurements.

Select relative measurement related to the reference power set with
SET REFERENCE (result 0 dB).

Seiect power measurement related to 1 Mz bandwidth (result -60.9 dB).

Set the center frequency to 805 MHz. The FSU measures the channel
power at 1.23 MHz bandwidth and cutputs the result in dB relative to the
reference power and 1 Hz bandwidth.
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Measurement of Occupied Bandwidth

An important characteristics of a modulated signal is its occupied bandwidth. In & radio communications
system for instance the occupied bandwidth must be limited to enable distortion-iree transmission in
adjacent channels. The occupied bandwidth is defined as the bandwidth containing a defined parcent-
age of the total transmitted power. A percentage between 10% and 99.9% can be set on the FSU.

MEAS OCCUPIED BANDWIDTH menu:

|BANDWIDTH,

1129.9055.12

" OCCUP BW
0N QFF!
& POWER
|BANDWIDTH

| ADJUST |
LBEE.IVL .

The OCCUPIED BANDWIDTH softkey activates measure-
ment of the occupied bandwidth according to the current
configuration and opens the submenu for configuring the
measurement. The softkey is availabie only in frequency
domain (span > 0) and is highlighted when the measurement
is switched on.

In the spectrum display mode, this measurement determines
the bandwidth that contains a predefined percentage of the
power of the displayed frequency range (% POWER
BANDWIDTH softkey). The occupied bandwidth is output in
the marker display field and marked on the trace by tempo-
rary markers.

Note: - The softkey is only available in frequency do-
main (span > 0).

- The measurement is performed on the frace
with marker 1. In order to evaluaie ancther
frace, marker 1 must be placed on another trace
by means of SELECT TRACE in the MKR menu

The OCCUP BW ON/OFF softkey switches measurement of the occupied
bandwidth on or off.

IEC/IEEE-bus command:

CALC:MARK :FUNC:POW: SEL OBW
CALC MARK :FUNC:POW:RES? OBW
CALC {MARK :FUNC:POW OFF

The % POWER BANDWIDTH softkey opens the entry of the percentage of
power related to the total power in the displtayed freguency range which defines
the occupied bandwidth (percentage of total power).

The valid range of values is 10% to 99.9%.

IEC/EEE-bus command:

SENS:PCW:BWID 99PCT
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The CHANNEL BANDWIDTH softkey opens an input window for defining the
channel bandwidth for the transmission channel. For measurements in line with
a specific transmission standard, the bandwidth specified by the standard for the
transmission channel must be entered.

The default setting is 14 kHz.

The specified channel bandwidth is used for optimization of the test parameters
of the FSU with ADJUST SETTINGS.

IEC/IEEE-bus command: SENS:POW:ACH:BWID 14kHz

The ADJUST REF LVL softkey adjusts the reference level of the FSU 1o the
measured total power of the signal. The softkey is activated after the first sweep
with the measurement of the occupied bandwidth has been completed and the
totai power of the signal is thus known.

Adjusting the reference level ensures that the signal path of the FSU wil not be
overloaded and the dynamic range not limited by ioo low a reference ievel.

Since the measurement bandwidth for channe! power measurements is signifi-
cantly lower than the signal bandwidth, the signal path may be overloaded al-
though the trace is distinctly below the reference level. If the measured channel
power is equal to the reference level, the signal path cannot be overloaded.

{EC/IEEE-bus command: SENS:POW:ACH:PRES :RLEV

The ADJUST SETTINGS softkey optimizes the analyzer settings for the meas-
urement of the occupied bandwidth according to the specified channel band-
width.

All analyzer seitings retevant for power measurement within a specific frequency
range, such as

s frequency span 3 x channel bandwidth

s resolution bandwidth RBW < 1/40 of channel bandwidth
« video bandwidth VBW = 3 x RBW

» deiector RMS

dre optimized.

The reference level is not influenced by ADJUST SETTINGS. For an optimum
dynamic range it shouild be selected in a way that the signal maximum is close to
the reference level.

The adjustment is carried out only once; if necessary, the instrument settings
may be changed iater.

IEC/IEEE-bus command.: SENS:POW:PRES OBW
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Measurement principle:

For example, the bandwidth containing 99% of the signal power is to be determined. The routine first
calculates the total power of all displayed points of the trace. In the next step, the points from the right
edge of the trace are summed up untit 0.5% of the total power is reached. Auxiliary marker 1 is posi-
tioned at the corresponding frequency. Then the FSU sums up the points from the left edge of the trace
until 0.5% of the power is reached. Auxiliary marker 2 is positioned at this point. 99% of the power is
now between the two markers. The distance between the two frequency markers is the occupied band-
width which is displayed in the marker info field.

A prerequisite for correct measurement is that only the signal to be measured is visible on the screen of
the FSU. An additional signa! would invalidate the measurement.

To ensure correct power measurement especially for noise signals and to obtain the correct occupied
bandwidth, the foliowing settings should be selecied:

RBW << occupied bandwidth (approx. 1/20 of occupied bandwidth, for voice
communication type. 300 Hz or 1 kHz)

VBW >3 x RBW

Detector RMS or sample

Span =2 to 3 x occupied bandwidth

Some of the measurement specifications (eg PDC, RCR $TD-27B} require measurement of the occu-
pied bandwidth using a peak detector. The detector setting of the FSU has to be changed accordingly
then.

Example:
Measurement of occupied bandwidth of 2 PDC signal at 800 MMz, level 0 dBm

IPRESET] Set the FSU 10 the default setting.

[FREQ: CENTER: 800 MHz]
[AMPT: 0 dBm]
IMEAS]

[OCCUPIED BANDWIDTH)

[% POWER BANDWIDTH:
99 %]

[CHANNEL BANDWIDTH:
21 kHz]

[ADJUST SETTINGS]

[ADJUST REF LV1]

[TRACE: DETECTOR:
DETECTOR MAX PEAK]

1128.9055.12

Set the center frequency to 800 MHz.
Set the reference level to 0 dBm.
Call the menu for the measurement functions.

Select measurement of the occcupied bandwidth and open the submenu
for configuring the measurement.

Select 99% for the bandwidth to be measured.
Enter the channel bandwidth of 21 kHz specified by PDC.

Optimize the measurement parameters for the specified channel band-
width.

Allow for a complete frequency sweep so that the FSU can determine
the total signal power.

Adjust the reference level to the measured signal power.

PDC requires measurement of the occupied bandwidth using a
peak detector. Therefore, switch on the peak detector instead of the
RMS detector selected by ADJUST SETTINGS.
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Measurement of Signal Amplitude Statistics

Digital modulated signals are similar to white noise within the transmit channel, but are different in their
amplitude distribution. In order to transmit the modulated signal without distortion all amplitudes of the
signal have to be transmitted linearly, e. g. from the output power amplifier. Most critical are the peak
ampfiitude values, of course.

Degradation in transmit quality caused by a transmitter two port network is dependent on the amplitude
of the peak values as well as on their probabiity.

The probability of ampiitude values can be measured with the APD function (Amplitude Probability Dis-
tribution). During a selectable measurement time all occurring amplitude values are assigned to an am-
plitude range. The number of ampiitude values in the specific ranges is counted and the result is dis-
played as a histogram. Each bar of the histogram represents the percentage of measured amplitudes
within the specific amplitude range.

video address

clock

Fig. 4-8 Simplified block diagram for APD measurement
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Fig. 4-9 Display of the amplitude probability distribution

1129.9055.12 4.99 E-1




MEAS - Analyzer

FSU

A, REH 3 khz Harker 1 [TL
5 BN 18 kHz 2213309064
. Ref 28 dBm Atk 20 o8 #»5HT 6.8 = 5.09 4B
(R PR

e, 1 —
M .21 q\l\“‘""“

1 84 v .

—~_
83
=

FIE - - 3
pAE -5 li
Center 582 MHz 1 die Hear Fur + 18 45

Complessntary Durulative Distribution Function

Samples 1060

Mesn Power
Fesk Pouer
Crest Factor

Fig. 4-10  Display of the complementary cumulative distribution function (CCDF)

Alternate to the histogram display of the APD the Complementary Cumulative Distribution Function

(CCDF) can be displayed. It shows the probability of an amplitude exceeding a specific value,

For the APD function the x-axis is scaled in absolute values in dBm, whereas for the CCDF function the
x-axis is scaled relative to the MEAN POWER measured.

Definitions:
Crest Factor = Peak Voltage to rms

CCDF: Complementary Cumulative Distribution Function

Note: During an active stalistic measurement the functions FULL SCREEN, SPLIT SCREEN and se-
lection of the active diagram via SCREEN A / SCREEN B are disabled.

1129.2055.12
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MEAS SIGNAL STATISTIC submenu :

SIGNAL |
STATYIST

>

1129.9055.12

APD | x-mxIS The SIGNAL STATISTIC softkey opens a
oM OFF REF LEVEL submenu for measurement of signal statis-
— — tics.
o ”CD.FOFF x;;@f in the submenu measurement of amplitude
probability density (APD) and complementary
PERCENT cumulative distribution (CCDF} can be se-
HMARKER lected alternately. Only one of the signal sta-
YeAXTS tistic functions can be switched on at a time.
RES BW MAX VALUE
— e In default mode all statistic functions are
SAMPLES iy vaue|  SWitched off. S
mmmmmmmmmm With a statistic function switched on the FSU
SCALING is set into zero span mode automaticafly.
PR ADJUST The FSU measures the statistics of the signal
SETTINGS SETTINGS applied to the RF input with the resoiution
- bandwidth set. In order not to influence the
CONT peak amplitudes the video bandwidth is
MEAS . . \
automatically set to 10 times the resolution
SINGLE DEFAULT bandwidth. The sample detector is used for
MEAS SETTINGS | detecting the video voltage.
ihy i+

The APD ON/OFE scoftkey switches on or off the amplitude probability distri-
bution function.

When the APD {function is switched on, the CCDF function is switched off
automatically.

IEC/IEEE-bus command: CALC:STAT:APD ON

The CCDF ON/OFF softkey switches or or off the complementary cumulative
distribution function.

When the CCDF function is switched on, the APD function is switched off
automatically.

IEC/IEEE-bus command; CALC:STAT:CCDF ON

If the CCDF function is active, the PERCENT MARKER softkey allows to
pasiiion marker 1 by entering a probability vaiue. Thus, the power which is
exceeded with a given probability can be determined very easily.

If marker 1is in the switched-off state, it will be switched on automatically.

IEC/IEEE-bus command: CALC:MARK:Y:PERC 0...100%
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The RES BW softkey sets the resolution bandwidth in the menu STATISTIC
FUNCTION directly without switching to the corresponding menu (BW). The
function of the softkey is identical to the softkey RES BW MANUAL in the menu
BW.

For correct measurement of the signal statistics the resolution bandwidth has
to be wider than the signal bandwidth in order to transmit the actual peaks of
the signal amplitude correctly. Video bandwidth is set to 10 MHz automatically
with a statistic function switched on,

IEC/IEEE-bus command: BAND 3 MiHz

The NO OF SAMPLES softkey sets the number of power measurements taken
into account for the siatistics.

Please note that the overall measurement time is influenced by the number of
samples selected as well as by the resolution bandwidth set up for the meas-
urement as the resolution bandwidih directly influences the sampling rate.

IEC/IEEE-bus command: CALC: 8TAT:NSAM <value>

\ : ’ [ "x-2xIs | The SCALING softkey opens a sub menu that allows changing
“F [BEF LEVEL |  the scaling parameters for both the x- and the y-axis.

- X-RAXIS
RANGE

CY-AXIS |
MAX VALUE

CY-AXIS
MIN VALUE

 RDJUST |
SETTINGS

The X-AXIS REF L.EVEL softkey changes the level setiings of the
instrument and sets the maximum power to be measured.

The function is identical to softkey REF LEVEL in menu AMPT.
For the APD function this value is mapped to the right diagram
border. For the CCDF function there is no direct representation of
this value on the diagram as the x-axis is scaled relatively 1o the
MEAN POWER measured,

{EC/IEEE command: CALC:STAT: SCAL:X:RLEV <value>
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The X-AXIS RANGE softkey changes the level range to be cov-
ered by the statistics measurement selecied.

The function is identical to softkey RANGE LOG MANUAL in
menu AMPT.

IEC/IEEE command: CALC:STAT:SCAL: ¥ :RANG <value>

The Y-AXIS MAX VALUE sofikey defines the upper limit of the
displayed probability range.

Values on the y-axis are normalized which means that the maxi-
mum value is 1.0. As the y-axis scaling has a logarithmic axis the
distance between max and mir value must be at least one dec-
ade.

I[ECAEEE command: CALC:STAT:SCAL:Y:UPP <value>

The Y-AXIS MIN VALUE softkey defines the lower limit of the
displayed probability range.

As the y-axis scaling has a togarithmic axis the distance between
max and min value must be at least one decade. Vaiid values are
inthe range 0 < value < 1.

IECAEEE command: CALC:8TAT:SCAL:Y:LOW <value>

see below
| DEFAULT The DEFAULT SETTINGS softkey resets the x- and y-axis scal-
| SETTINGS ings to their PRESET values.
g‘ﬁg x-axis ref level: -20 dBm
x-axis range APD: 100 dB
x-axis range CCDF: 20 dB
y-axis upper lmit: 1.0
y-axis lower limit: 1E-6
IEC/IEEE-bus command. CALC: 8TAT:PRES

The ADJUST SETTINGS softkey optimizes the level seitings of the FSU ac-
cording to the measured peak power in order to gain maximum sensitivity of
the instrument.

The level range is adjusted according to the measured difference between
peak and minimum power for APD measurement and peak and mean power
for CCDF measurement in order to obtain maximum power resolution.
Additionally the probability scale is adapted to the selected number of sam-
nies.

I[EC/IEEE-bus command: CALC:STAT: SCAL:AUTO ONCE
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The CONT MEAS softkey starts coliecting a new sequence of sample data
and calculating the APD or CCDF curve depending on the selected meas-
urement. The next measurement is started automatically as soon as the indi-
cated number of samples has been reached ("CONTinuous MEASurement”).

IEC/IEEE-bus command: INIT:CONT ON;
INTT: TMM
| SINGLE The SINGLE MEAS softkey starts collecting a new sequence of sample data

and calculating the APD or CCDF curve depending on the selected meas-
urement. At the beginning of the measurement previously obtained meas-
urement resulis are discarded.

|[EC/IEEE-bus command: INIT:CONT OFF;
INIT: IMM

Hint for usage of the marker functions with measurement of signal statistics:

With the signal statistic measurement level always is displayed on x-axis. Y-axis always is a normalized
value between 0 and 1. In contrary to use of marker in frequency or time domain marker is input in level
values and the output is in percentage values.

Example:

Measurement of CCDF of a 1595 BTS signal, level 0 dBm, frequency 800 MHz

[PRESET] Switch on preset settings.

[FREQ: CENTER: 800 MHz]  Set center frequency to 800 MHz.

[AMPT: 10 dBm] Set reference level to 10 dBm.

[BW: 3 MHz] Set resolution bandwidth to 3 MHz (resolution bandwidth shall be wider
then signal bandwidth (1.25 MHz) in order to have the complete signal
within the resolution bandwidth).

[MEAS] Call the menu for measurement functions.

[SIGNAL STATISTIC] Call the menu for signal statistics measurement.

[CCDF ON /OFF] Switch on measurement of the complementary cumuiative distribution
function. The FSU switches to zero span made. The power of the signal
and the CCDF is calculated for the number of samples selected. With
the CCDF function sample detector and video bandwidth are set auto-
matically.

INO OF SAMPLES: 10000] Set the number of measurement samples to 10000.

ISINGLE MEAS] Start the measurernent sequence. At the end the resulting trace will

display the CCDF for the measured 10000 sampies.
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Measurement of the AM Modulation Depth

| MODJLATION
i
\

1129.9055,12

The MODULATION DEPTH softkey switches on the measurement of the AM
modulation depth. An AM-modulated carrier is reguired on the screen for
ensuring carrect operation.

The level vaiue of MARKER 1 is taken as the carrier level. When this
function is activated, MARKER 2 and MARKER 3 are automaticaily set sym-
metrically to the carrier on the adjacent peak values of the trace as delta
markers and MARKER 2 is activated for the entry.

When the position of MARKER 2 (delta) is changed, MARKER 3 (delta) is
moved symmetrically with respect to the reference marker (MARKER 1).

If the data entry is activated for MARKER 3 (MARKER 1 2 3 4 softkey), the
latter can be moved for fine adjustment irrespective of MARKER 2.

The FSU calculates the power at the marker positions from the measured
levels. The AM moduiation depth is calculated from the ratio between the
power values at the reference marker and at the delta markers. When the
powers of the two AM side bands are unequal, the mean value of the two
power values is used for AM modulation depth calculation.

Measurement example:

The AM modulation depth of a carrier moduiated with 1 kHz is to be meas-
ured at 100 MHz.

[PRESET) "The FSU is set to the default setting.

[CENTER: 100 MHz]  The center frequency is set to 100 MHz.

ISPAN: 5 kiHz] The span is set to 5 kHz.

[AMPT: 0 dBm] The reference level is set to 0 dBm.

[MKR FCTN] MARKER 1 Is switched on and positioned at the
maximum of the displayed trace.

[MODULATION The measurement of the AM modulation depth is

DEPTH: 1 kHz] switched on. MARKERS 2 and 3 (delta markers) are

set to the adjacent peak values of the trace and are
activated for the frequency eniry.

The AM modulation depth is output in % in the
marker info field.

When 1 kHz is entered, MARKER 2 can be exactly
positioned on 1 kHz and MARKER 3 at -1 kHz from
the reference marker.

IEC/IEEE-bUs command: CALC:MARK: FUNC:MDEP ON;
CALC:MARK: PUNC:MDEP : RES?

4.105 E-1




MEAS - Analyzer FSU

Measurement of the Third Order Intercept (TOl)

If several signais are applied to a transmission twoport with nonlinear characteristic, intermodulation
products appear at its output by the sums and differences of the signals. The nonlinear characteristic
praduces harmonics of the useful signais which intermodulate at the characteristic. The intermoduiation
products of lower order have a special effect since their level is largest and they are near the useful
signals. The intermadulation product of third order causes the highest interference. it is the intermodula-
tion product generated from one of the useful signals and the 2nd harmonic of the second useful signal
in case of two-tone modulation.

The frequencies of the intermodulation products are above and below the useful signals. Fig. 4-11
shows intermodulation products Py and Py generated by the two useful signals Py and Pys.

A P B
Level Y1 vz
aps
ﬁ’l 82 N
— Af — Mg Af J
|
H | ’,
Freguenc
f| 1 f Ut fU2 §12 G y

Fig. 4-11 intermodulation products Py and Py,

The intermodulation product at fip is generated by mixing the 2nd harmonic of useful signat Pyp and
signal P4, the intermodulation product at fj1 by mixing the 2nd harmonic of useful signal Ay1 and signaj

Pys.

f1=2X 1 - fuz {1

fo=2x 1z - f (2)

The level of the intermodulation products depends on the level of the useful signais. If the two useful
signals are increased by 1 dB, the level of the intermodulation products increases by 3 dB, which means

that spacing aps between intermodulation signals and useful signals is reduced by 2 dB. This is illus-
trated in Fig. 4-12.
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Fig. 4-12  Dependence of intermodulation level on useful signal level

The useful signals at the twoport output increase proportionally with the input level as long as the two-
port is in the linear range. A level change of 1 dB at the input causes a level change of 1 dB at the out-
put. Beyond a certain input level, the twoport goss into compression and the output level stops increas-
ing. The intermodulation products of the third order increase three times as much as the useful signals.
The intercept point is the fictitious level where the twe lines intersect. It cannot be measured directly
since the useful level is previously limited by the maximum twoport ouiplt power.

It can be calculated from the known line slopes and the measured spacing aps at a given level accord-
ing to the following formula.

IP3= fgﬁm +Py (3)

The 3" order intercept point IP3, for example, is calculated for an intermodulation of 60 dB and an input
tevel Py; of -20 dBm aceording to the following formufa:

IP3= %9 +(=200Bm) = 10dBm. n

The TO! softkey enables the measurement of the 3" order intercept point.

A two-tore signal with equal carrier levels is expected at the FSU input.
MARKER 1 and MARKER 2 (both normal markers) are set to the maximum
of the two signals. MARKER 3 and MARKER 4 {both delta markers) are
placed on the intermodulation products. When the function is enabled, the
frequency entry is activated for the delta markers. They can be set manually.
The FSU calculates the third order intercept from the level spacing between
normal markers and delta markers and outputs it in the marker info field.

IEC/IEEE-bus command: CATC :MARK:FUNC:TOI ON;
CALC  MARK: FUNC:TOI:RES?
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Example:
A two-tone signal with frequencies of 100 MHz and 101 MHz is applied to the
RF input of the FSU. The level of the two signals is -10 dBm.

[PRESET] The FSU is set to the default setting.

[CENTER: 100.5 MHz] The center frequency is set to 100.5 MHz.

[SPAN: 3 MHZz] The span is set to 3 MHz.

[AMPT: -10 dBm] The reference level is set to -10 dBm.

[MKR FCTN] MARKER 1 is switched on and set to the signal
peak.

[TO] The FSU sets the 4 markers to the usefut signals

and the intermodulation producis and calculates the
third order intercept. The result is output in the
marker info field.

The SELECT MARKER softkey activates the selection of a marker for func-
tions MODULATION DEPTH and TO[ Thus, the rnarkers can be fine-
adjusted for these functions.

The markers are numerically selected in a data entry field. Delta marker 1 is
selected by entering '0".

H the marker is in the switch-off state, it will be switched on and can thus be
shifted.

IEC/IEEE-bus command: CALC:MARKL ON;
CALC :MARK]L : X <value>;
CALC:MARKL:Y?
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Setup of Limit Lines - LINES Key

Limit lines are used to define amplitude curves or spectral distribution boundaries on the display screen
which are not to be exceeded. They indicate, for example, the upper limits for interference radiation or
spurious waves which are allowed from a Unit Under Test (UUT). For transmission of information in
TDOMA (e.g., GSM), the amplitude of the bursts in a time slot must adhere to a curve which must fall
within a specified tolerance band. The lower and upper limits may each be specified by a limit line. Then,
the amplitude curve can be controlled either visually or automaticaily for any violations of the upper or
lower limits {GO/NOGO test).

The instrument supports limit lines with a maximum of 50 data points. 8 of the limit lines stored in the
instrument can be used simultaneously and activated in the split-screen mode either in Screen A,
Screen B or in the two windows. The number of limit lines stored in the instrument is only limited by the
capacity of the flashdisk usad.

For each limit fine, the following characteristics must be defined:
+« The name of the limit line. The limit line data are stored under this name and can be examined in the

tabie LIMIT LINES.

» The domain in which the limit line is to be used. Here, a distinction is made between the time domain
{span = 0 Hz) and the frequency domain (span > 0 Hz).

» The reference of the interpolation points fo the X-axis. The limit line may be specified either for
absolute frequencies or times or for frequencies which are related to the set center frequency and
fimes related to the time on the left edge of the diagram.

» The reference of the interpolation points to the Y-axis. The limit line can be selected either for
absolute levels or voltages or referred to the set maximum level (Ref Lvl). The position on the display
depends on the REF LEVEL POSITION.

» With relative reference values for the Y axis, it is possible to enter an absolute threshold
{THRESHOLD) which lowers the relative limit values {see below).

» The type of limit line (upper or lower limit). With this information and the active limit checking function
{Table LIMIT LINES, column LIMIT CHECK), the FSU checks for compliance with each limit.

¢ The limit iine units to be used. The units of the limit line must be compatible with the level axis in the
active measurement window.

» The measurement curve (trace) to which the limit line is assigned. For the FSU, this defines the curve
to which the limit is to be applied when several traces are simultaneocusly displayed.

s For each limit line, a margin can be defined which serves as a threshold for automatic evaluation.
s [n addition, commentary can be written for each limit ling, e.g., a description of the application.
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LINES menu

S,

i
.
:

SELECTED LIMIT -LINE
S 455 4 33
[ X-Secaling:
¥-~Scaling: -
L ¥~Threshold:

COMPATIBLE | LIMI? CHECK & “TRACE
s ) ofE
- ) ; on

o L egf .
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Press ENTER to activate / desctivate Limit Line

The LINES key calis up the menu for setup of the limit lines.

The SELECTED LIMIT LINE display field provides information concemning the characteristics of the
marked limit lines.

In the LIMIT LINES tabie, the limit lines compatible to the settings of the active screen can be enabled.
New limit lines can be specified and edited in the NEW LIMIT LINE and EDIT LIMIT LINE sub-menus,

respectively.
Limit Line Selection
LINES menu

The SELECTED LIMIT LINES table provides information about the
characteristics of the marked limit line ;

Name name

Domain frequency or time

Unit vertical scale

Limit upper/lower limit

X-Scaling absolute or relative frequencies/times

Y-Scaling absolute or relative Y-units

Threshold absolute limit with relative Y-units

Comment commentary

The characteristics of the limit line are set in the EDIT LIMIT LINE (=NEW
LIMIT LINE) sub-menu.
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The SELECT LIMIT LINE softkey activates the LIMIT LINES table and the
selection bar jumps to the uppermost name in the table,

The foilowing information is offered in the columns of the table:

Name Enable the Emit line.

Compatible Indicates if the limit line is compatible with the measurement
window of the given trace.

Limit Check  Activate automatic violation check for upper/lower limits.
Trace Select the measurement curve to which the limit is assigned.
Margin Define margin.

Name and Compatible - Enabling limii lines

A maximum of 8 limit lines can be enabled at any one time. In split screen
mode, they may be assigned to screen A, screen B or to both screens. A
check mark at the left edge of a cell indicates that this limit line is enabled.

A limit line can only be enabled when it has a check mark in the Compatible
column, i.e., only when the horizontal display (time or frequency) and vertical
scales are identical to those of the display in the measurement window.
Lines with the unit dB are compatible to all dB(..} settings of the Y-axis.

if the scale of the y-axis or the domain (frequency or time axis) are changed,
all non-compatible limit lines are automatically switched off in order to avoid
misinterpretation. The lmit lines must be enabled anew when the original
display is re-displayed.

IECAEEE-bus command: CALC:1L,TM3 NAME "GSM1"

CALC:LIM3:UPP:STAT ON
CALC:LIM4 :LOW:S3TAT ON
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Limit Check - Activate automatic limit violation check

When LIMIT CHECK ON is activated, a GO/NOGO test is performed in the
active screen. In the center of the diagram, a display window appears which
indicates the results of the limit check test:

LIMIT CHECK: PASSED  No violations of active limits.

LIMIT CHECK: FAILED  One or more active iimit lines were viclated. The
message contains the names of the limit lines
which were viplated or whose margins were not
complied with. '

LIMIT CHECK: MARGIN The margin of at least one active limit lines was
not complied with, however, no limit line was
violated. The message contains the names of the
limit lines whose margins were not complied with.

The following example shows two active limit lines:

LINE VHF MASK:. Failed |

r
\
|
i
| LINE . UHFZMASK: Margin.

A check for violations of limit lines {akes place only if the limit line of the
assigned measurement curve (trace) is enabled.
if LiM CHECK is set to OFF for all active limit lines, then the limit line check is
not executed and the display window is aciivated.

IEC/IEEE-bus command: CALC  LIM:STAT ON
INIT; *WAT
CALCLIM:FATL?

Trace - Select the measurement curve to which the limit line is

assigned.

The selection of the measurement curve (irace)} takes place in an eniry
window. Allowed are the integer entries 1, 2 or 3. The default sefting is trace
1. If the selected limit line is not compatible with the assigned measurement
curve, then the limit line is disabled (display and limit check).

IEC/IEEE-bus command: CALC:LIM:TRAC 1
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See following Section "Entry and Editing of Limit Lines".

The COPY LIMIT LINE softkey copies the data file describing the marked
fimit line and saves it under a new name. In this way, a new limit line can be
easily generated by paraltel franslation or editing of an existing limit line. The
name can be arbitrarily chosen and input via an entry window (max. of 8
characters).

|[EC/IEEE-bus command: CALC:LIM3:COPY 2 or
CALC:LIM3:COPY "GSM2™

The DELETE LIMIT LINE softkey erases the selected limit line. Before
defetion, a message appears requesting confirmation.

IEC/IEEE-bus command: CALC:LIM3:DEL

The X OFFSET softkey horizontally shifts a limit line, which has been
specified for relative frequencies or times {X-axis). The softkey opens an
entry window, where the value for shifting may be entered numerically or via
the roll-key.

Note: When changing the start or stop frequencies, the line on the
display is only retained, if SPAN FIXED is set.

IEC/IEEE-bus command: CALC:LIM3:CONT:OFF3 10kHz

The Y OFFSET softkey vertically shifts a limit line, which has relative values
for the Y-axis (levels or linear units such as voltl. The softkey opens an entry
window where the vaiue for shifting may be entered numaerically or via the roll-
Kay.

IEC/IEEE-bus command: CALC:LIM3:LOW:0FFS 3dB
CALC:LIM3:UPP:QFFS 348
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Entry and Editing of Limit Lines

i X-Scaling: R
i¥-Scaling: - CLRELATIVE . 0L

;- Limit: o UPPFER -
iMargin: U L=1e dB
Tarezheld: | - -3¢ dBm
Comment;: - LovhAmdit 22 000

el CLIMIT/ABE

0.0000 wa | -i=79.0000

L 37,700 s 0 <70.0000

{36,700 us S~30.0000 :
66.24 us | S BOG000 i
66,24 us SLSE0L0000

Press ENTER to edit field

A limit ling is characterized by

* its name

» the assignment of domain (frequency or time)

e the scaling in absolute or relative times or frequencies

s the vertical unit

« the vertical scaling

o the vertical threshold (only with relative vertical scaling)

o the margin

+ the definition of the limit line as either upper or lower limit.
» the data points for frequency/time and level

At the time of entry, the FSU immediately checks that all limit lines are in accordance with certain
guidelines, These guidelines must be observed if specified operation is to be guaranteed.

» The frequencies/times for each data point must be entered in ascending order, however, for any
single frequency/time, two data points may be input {vertical segment of a limit line).

The data points are allocated in order of ascending frequency/time. Gaps are not allowed. [f gaps are
desired, two separate limit lines must be defined and then both enabled.

e The entered frequencies/times must not necessarily be selectable in FSU. A limit line may also
exceed the specified frequency or time domains. The minimum frequency for a data point is
-200 GHz, the maximum frequency is 200 GHz. For the time domain representation, negative times
may also be entered. The allowabie range is -1000 s to +1000 s.

e The minimum/maximum value for a limit line is -200 dB to +200 dB for the logarithmic or 1020 to
10+20 or -99.9% to + 999.9% for the linear amplitude scales.
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LINES - EDIT LIMIT LINE menu

@ﬁb:t"i* LIMIT: NEW LIMIT  The EDIT LIMIT LINE and NEW LIMIT LINE softkeys both cali the EDIT
{ imwe, & | LINE % [JMIT LINE sub-menu used for editing limit lings. In the table heading,

the characteristics of the limit fine can be entered. The data points for
| e Py #=  frequency/ftime and level values are entered in the columns.
v A

Name Enter name.

Domain Select domain.

Unit Select units.

Limit Select upper and lower limit value.

X-Scaling Entry of absolute or relative values for the X-axis

Y-Scaling Entry of absolute or relative values for the Y-axis

Margin Entry of margin.

Threshoid Entry of vertical threshold (only with relative vertical

scaling)

Comment Enter comments.

Time/Frequency Enter time/irequency for the data points.

Limit/dBm Enter magnitudes for the data points.

Note: Domain, unit, X scaling and Y scaling cannot be modified
as soon as reference values have been entered in the
daia section of the table.

NAME The NAME softkey enables the entry of characteristics in the table heading.
§ Name - Enter name

A maximum of 8 characters is permitted for each name. All names must be
compatible with the MS DOS conventions for file names. The instrument
siores all iimit lines with the .LIM exiension.

|[EC/AEEE-bus command: CALC: LIM2:NAME "G8Mi™

Domain - Select time or frequency domain

The default setting is frequency.
A change in domain (frequency/time) is only permitted when the data point
table is empty.

IEC/AEEE-bus command: CALC:LIM3:CONT:DOM FREQ
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Scaling - selection of absolute or retative scaling

The limit line ¢an either be scaled in absolute (frequency or time) or relative
units. Any of the unit keys may be used 1o toggle between ABSOLUTE and
RELATIVE, the cursor must be positioned in the X-Scaling or the Y-Scaling
line

X-Scaling ABSOLUTE  The frequencies or times are interpreted as
absolute physical units.

X-Scaling RELATIVE In the data point table, the frequencies are referred
to the currently set center freguency. In time
domain mode, the left boundary of the diagram
constitutes the reference.

Y-Scaling ABSOLUTE  The limit values refer o absolute levels or
voltages.

Y-Scaling RELATIVE The limit values refer to the reference level (Ref
Level) or, in case a reference line is set, to the
reference line.

Limit values with the unit dB are always relative
values.

The RELATIVE scaling is always suitable, if masks for bursts are to be
defined in the time domain, or if masks for modulated signals are required in
the frequency domain.

An X-offset with half the sweep time may be eniered in order {o shiff the
mask in the time domain into the center of screen.

{EC/AEEE-bus command: CALC:LIM3:CONT:MODE ABS
CALC:LIM3:UPP :MODE ABS
CALC  LIMI:LOW:MODE ARS

Unit - Select the vertical scale units for the limit line

The selection ¢f units takes place in a selection box. The default setting is
dBm.

{EC/IEEE-bus command: CALC:LIM3:UNIT DEBEM
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Limit - Setect upperflower limit
A limit Ene can be defined as either an upper or lower limit.

IECNEEE-bus command: -

(defined by key words :UPPer or :LOWer)

Margin - Setting a margin.

The margin is defined as the signal-ievel distance 1o the limit line . When the
limit line is defined as an upper limit, the margin means that the level is below
the limit line. When the limit line is defined as a lower limit, the margin means
that the level is above the limit line. The default setling is 0 dB {i.e., no
margin).

IECAEEE-bus command: CALC LIM3:UPP:MARG 104R
CALC:LIM3:LOW:MARG 10dB

Threshold — Selection of the threshold value with relative Y scaling

With relative Y scaling, an absolute threshold value can be defined which
lowers the relative limit values. The function is useful especially for mobile
radio applications provided the limit values are defined in relation to the
cartier power as long as they are above an absolute limit value.

Example:
FBW 300 Hz Marker [T1]
VEW 3 kHz -25.4 dfm
Ref -20 dBm per 10 G SWT 100 ms 20,0100 M=

- resulting limit

. absclute threshold

Ly Lo relative limdt line

Center 260 MHz 10 kHz/ span 100 xiz

The preset value is at -200 dBm. The field is displayed if the value
RELATIVE is entered in the field Y-SCALING.

IEC/IEEE-bus command; CALC: LIM3:-gpP:THR -30 dBm
or
CALC:LIM3:LOW:THR -30 dBm

Comment - Enter comments
Comments are arbitrary, however, they must be less than 41 characters long.

IEC/IEEE-bus command: CRLC:LIM3:COMM "Upper limit®
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VALUES

i INSERT
| VALUE

DELETE
VALUE |

1129.9055.12

The VALUES softkey activates the entry of the data points in the table
columns Time/Frequency and Limit/dB. Which table columns appear
depends upon the Domain selection in the table heading.

The desired frequency/time data points are entered in ascending order (two
repeated frequencies/ftime values are permitted).

IECAEEE-bus command: CALC:LIM3:CONT:DATA 1MHz, 3MHz, 30MHz
CALC:LIM3:UPE:DRATA -10,0,0
CALC:LIM3: LOW:DATA -30,-40,-40

The INSERT VALUE softkey creates an emply line above the current cursor
position where a new data point may be entered. However, during the entry of
new values, it is necessary to observe an ascending order for frequency/time.

I[EC/IEEE-bus command: -

The DELETE VALUE softkey erases the data point (complete line) at the
cursor position. All succeeding data points are shifted down accordingly.

IEC/IEEE-bus command: -

The SHIFT X LIMIT LINE softkey calls an entry window where the complete
iimit line may be shifted parallel in the horizontal direction.

The shift takes place according to the horizonial scale:
— in the frequency domain in Hz, kHz, MHz or GHz
- in the time domain in ns, s, Msor s

In this manner, a new limit line can be easily generated based upon an
existing limit fine which has been shifted horizontally and stored {(SAVE LIMIT
LINE softkey) under a new name (NAME softkey).

{ECAEEE-bus command: CALC:LIM3:CONT:SHIF 50KHz

The SHIFT Y LIMIT LINE softkey calls an entry window where the complete
fimit line may be shifted parallel in the vertical direction.

The shift takes place according to the vertical scale:
— for logarithmic units, relative, in dB
— for linear units, as a factor

In this manner, a new limit line can be easily generated based upon an
existing limit line which has been shifted vertically and stored (SAVE LIMIT
LINE softkey) under a new name (NAME softkey).

IECAEEE-bus command: CALC:LIM3:CONT:UPP:SHIF 204B

CALC:LIM3:CONT: LOW: SHIF 204B
The SAVE LIMIT LINE softkey stores the currently edited limit line . The
name can be enterad in an input window {max. 8 characters)

IEC/EEE-bus command: -
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Configuration of Screen Display — DISP Key

The DISPLAY menu allows the configuration of the diagram disptay on the screen and also the selection
of the display elements and colors. The POWER SAVE mode is also configured in this menu for the
display.

The test results are displayed on the screen of the FSU either in a full-screen window or in two
overiapping windows. The two windows are called diagram A and diagram B.

In the default setting, the two windows are compleiely decoupled from each other, ie they behave like
iwo separate instruments. This is very useful, for example with harmonics measurements or
measurements on frequency-converting DUTs, since the input signal and the output signal lie in different
frequency ranges.

However, specific setlings of the two windows ({raference level, center frequency) can be coupled, if
required, so that with CENTER B = MARKER A for example, the shift of the marker in diagram A causes
the frequency range (zoomed in some cases) to be shifted along diagram B.

New setttings are performed in the diagram selected via hotkey SCREEN A or SCREEN B. If only one
window is displayed, it is the diagram in which the measurements are performed; the diagram not
dispiayed is not active for measurements.

«REW 1 HHz Marker 1. [T1]
g UBH 19 MHz -13.84 dBum
’ Ref 1B odBa AR 20 JB é S8BT 1 as 287 .000088 L=
: Ty POMER [T13
-2 PEAR ~{T.0f d5w
30 RE— $Evdy
. NEAN -18.28 dbis
-6
--70
""3"_!» i il L ( P PR
F-108
Canter 935.2 MHz 18@ pss
‘RBY 3@ kHz
LB 1BR kHz

Ref -1@ dBn ft 20 4B SUT & me

20

=17 1
I

a6
W

R
L4

-0
-0

88

i
=

-hfim;—t; £ .' ‘. - - B g

Center 235.2 fHz 368 kHzs
_specThun |

Fig. 4-12  Typical split-screen dispiay, settings are uncoupled
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The DISP key opens the menu for configuring the screen display and selecting the active diagram in

SPLIT SCREEN mode.

§ sprFE

1129.9055.12

> FULL > | SCREEN SELECT
SCREEN TITLE OBJECT
SPLIT PIMEADATE ARTGHTNESS
SCREEX oN_ OFF
LOGO -
. . ON___OFF -
REE LEVEL ARNOTATION SATUEAT LGN
COUPLED Con | orr

DATA ENTRY

OPAQUE
CENTEFR B DEFAULT PREDEFINED
= MARKER A COLORS 1 COLORS
CENTER A DEFAULT
= MARKER E COLORS 2

COHFIG < DISPLAY

DISPLAY ¥ PWR SAVE

e af

The FULL SCREEN softkey selects the display of one diagram. This
corresponds to the default setting of FSU.

in the FULL SCREEN mode it is possible to switch between two different
device settings by selecting the active window (screen A or screen B).
Switching between SCREEN A and SCREEN B is performed by means of the
corresponding key in the HOTKEY bar.

It should be noted that the measurements in the FULL SCREEN mode are
performed only in the visible (active) window.

The active window is marked by on the right of the diagram.

|[ECNEEE-bus command: DISP:FORM SING
DISP:WIND<1|2>:5EL

The SPLIT SCREEN softkey selects the display of two diagrams. The upper
diagram is designated SCREEN A, the lower diagram SCREEN B.

Switching between SCREEN A and SCREEN B is performed via the
corresponding key in the HOTKEY bar. The active window is marked by

highlighting fietds #-8. and
IEC/IEEE-bus command:

- on the right of the diagram.
DTSP:FORM SPL

4120 E-1




FSU

Display

;REFMZEVEi¥

COUPLED

CENTER B

... &

e
=
%

=MARKER A

TR A

THARKER B

The REF LEVEL COUPLED softkey switches the coupling of the reference
level cn and off. In addition to the reference level, the mixer level and input
attenuation are coupled with one another.

For the level measurement, the same reference level and input atienuation
must be set for the two diagrams.

IEC/AEEE-bus command INST:COUP RLEV

The CENTER B = MARKER A and CENTER A = MARKER B softkeys couple
the center frequency in diagram B with the frequency of marker 1 in diagram
A and the center frequency in diagram B with the frequency of marker 1 in
diagram B. The two softkeys are mutually exclusive.

This coupiing is useful, eg for viewing the signal at the marker position in
diagram A with higher frequency resolution or in the time domain in diagram
B.

If marker 1 is off, it is switched on and set to the maximum of the trace in the
active diagram.

IECAEEE-bus command: INST:CCUP CF B

1129.9055.12

CONFIG
DISPLAY& E>

SCREEN
TITLRE

SELECT
OBJIECT

TIME+DATE
ON OFF

LOGO
ON OFF

BHNNOTATION
ON OFF

BRIGHINESS

SATURATION

DATE ENTRY
QPAQUE

DEFAULT
COLORS 1

PREDEFTHED
COLORS

DEFAULT
COLORS 2

DISPLAY

PWR SAVE

oo

=Ry

INST:COUP CF_A

The CONFIG DISPLAY softkey opens a submenu
allowing additional display items to be added to the
screen. In addition, the display power-save mode
(DISPLAY PWR SAVE) and the colors of the
display elements can be set here.
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| T IME+DATE
FE

!on

|ANNOTATIN

. LOGO |

e 2

DATAENTRY .
OPAQUE |

The SCREEN TITLE softkey activates the eniry of a title for the
active diagram A or B. It switches on or off a iitle that is already
input. The iength of the title is limited to max. 20 characters.

IEC/IEEE-bUs command: DISP:WINDL1:TEXT 'Noise Meas’
DISFP:WINDL:TEXT:STATe ON

The TIME+DATE ON/OFF softkey swiiches on or off the display of
date and time above the diagram.

IEC/IEEE-bus command: DISF:TIME OFF

The LOGO ON/OFF softkey switches the Fohde & Schwarz
company logo dispiayed in the upper left corner of the display
screen on or off.

IEC/IEEE-bus command: DISP:LOGO ON

The ANNOTATION ON/OFF softkey switches the displaying of
frequency information on the screen on and off.
ON  Frequency information is displayed.

OFF Frequency information is not outputted to the display. This
can be used for example to protect confidential data.

IEC/IEEE-bus command: DISPE:ANN:FREQ ON

The DATAENTRY OPAQUE softkey sets the data entry windows fo
opaque. This means that entry windows are underlayed with the
background color for tables.

IEC/IEEE-bUs command: —

The DEFAULT COLORS 1 and 2 softkey restores the default
settings for brighiness, color tint and color saturation for all display
screen elements.

The color schemes have been selected to give optimum visibility of
all picture elements at an angle of vision from above or below.
DEFAULT COLORS 1 is aciive in the default setting of the
instrument.

|[EC/IEEE-bus command: DISP : CMAP (DEF1
DTSE: CMAP :DEF2
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i

| DISPLAY
| BWB, SAVE

o
e
-

S
R

SELECT
OB%ECT

The DISPLAY PWR SAVE softkey is used to swilch on/off the
power-save mode for the display and 1o enter the time for the
power-save fuction {o respond. After the elapse of this time the
display is compiletely switched off, ie inciuding backlighting.

Note: This mode is recommended for saving the TFT display
especially when the instrument is exclusively operated
in remote control.

The power-save mode is configured as follows:

« The first keystroke activates the power-save mode and cpens
the editor for the response time (POWER SAVE TIMEQUT).
The response time is entered in minutes between 1 and 6
minutes and is confirmed by ENTER.

e The power-save mode is deactivated by pressing the key again.

On leaving the menu with the power-save mode in the activated
state, the softkey is highlighted in color on returning to the menu
and opens again the editor for the response time. Pressing again
the key switches off the power-save mode.

IECAEEE-bus command: DISP : PSAV ON
DISP:PSAV:HQLD 15

The SELECT OBJECT softkey activates the SELECT DISPLAY
OBJECT table, with which a graphics element can be selected.
After selection, the brightness, tint and saturation of the selected
element can be changed using the softkeys of the same name. The
color changes by means of the PREDEFINED COLORS softkey
can be seen immediately on the display screen.

JABackground
Grid
Functien field + status fleld + data entry text
runction field LED on
Function field LED warn
Enhancement label text

Status field background

T Trace 3
Marker
Lines
Measurement status + limiit check pass
Limit check fail
Table + scftkey text
Table + scftkey background
Taple selected field text
Taple selected field background
Table + dats entry fleld opag titlebar
Data entry field cpag text
Dats entry field opag background
3D shade bright part
30 shade dark part
Softkey state on
Softkey state data entry
Logo

4,123 E-1




Display FSU

The BRIGHTNESS softkey activates entry of the brightness of the
selacted graphics element.

Values between 0 and 100% can be entered.

IEC/IEEE-bus: DISP:CMAPZ:HESL< hue>,<gat>, <lum>

The TINT softkey activates the entry of the color tint of the selsected
element. The entered value is related to a continuous color
spectrum ranging from red (0% to blue (100%j).

|[EC/IEEE-bus: DISE:CMAPI:HSL <hue>, <sat>, <lum>

The SATURATION softkey activates the entry of the color

%snmm'rzon: ?
o B : saturation for the selected element.

The range of inputs is from 0 to 100%.
|[EC/IEEE-bus: DISP:CMAP3:HSL <hue>,<gat>, <lum>

prepEFINED,  The PREDEFINED COLORS softkey activates a table, with which
COLPRS ¢ the predefined colors for the diplay screen elemenis can be
selected.

¥ BLACE
BLUE
BROWN
GREEN
CYAN
RED
MAGENTA

WHITE
GRAY
LIGHT GRAY
LIGHT BLUE
LIGHT GREEW
LIGHT CYAN
LIGHT RED
LIGHY MAGENTA

IEC/AEEE-bus command: DISP:CMAPL to 26:PDEF <color>
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Instrument Setup and Interface Configuration — SETUP Key

The SETUP key opens the menu for configuration of the FSU:

ISE—"TUP] , _
L

SERVICE g *

The following settings can be maodified here:
s The REFERENCE INT/EXT sofikey determines the source of the reference

¢ The NOISE SRC ON/OFF softkey switches on and off the voltage supply for an external neise
source.

« The PREAMP softkey switches on the RF preamplifier gain. This softkey is only available with option
EL. ATTENUATOR (B25).

¢ The GENERAL SETUP softkey opens a submenu for all the general settings such as IEC/EEE-bus
address, date and time as well as the configuration of the device interfaces. FIRMWARE OPTIONS
can be installed under this menu item.

e The SYSTEM INFO softkey opens a submenu for displaying the hardware configuration of the
instrument, the switching cycle statistics and system messages.

¢ The SERVICE sofikey opens a submenu in which special device functions and systemn information
can be selecied for servicing, The password required for service functions can be entered in this
submenu,

s The SERVICE FUNCTIONS softkey enables additional special setlings for servicing and
troubleshooting. It is available after entering the corresponding password under the SERVICE
softkey.
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External Reference Oscillator

The FSU can use the internal reference source or an external reference source as frequency standard
from which al internal oscillators are derived. A 10 MHz crystal oscillator is used as internal reference
source. In the default setting (internal reference), this frequency is available as output signal at rear-
panel connector REF QUT, eg to synchronize other instruments to the reference of the FSU.

In the setting REFERENCE EXT, the connector REF IN is used as input connector for an external
fraquency standard. In this case all internal oscillators of the FSU are synchronized to the external
reference frequency (also 10 MHz).

SETUP menu:

The REFERENCE INT / EXT softkey swiiches between the internal and
external reference.

Note: If the reference signal is missing when switching to external
reference, the message "EXREF" appears after a while fo
indicate that there Is no synchronization.

On switching io internal reference please ensure that the
external reference signal is de-activated to avoid interactions
with the internal reference signal.

IECAEEE-bus command: ROSC: S0UR INT

External Noise Source

SETUP menu:
| NOTSE SRC | The NOISE SRC ON/OFF softkey switches on or off the supply voltage for an
|ow ., OFF external noise source which is connected to the NOISE SOURCE connector

on the rear panel of the instrument.
IEC/AEEE-bus command: DIAG:SERV:NSO ON

RF Preamplifier

To improve the noise figure, a iow-noise preamplifier with variabie gain at the RF input can be switched
into the signal path.
SETUP meny:

The PREAMP softkey switches the preamplifier on and activates the entry of
the preampilifier gain. The preamplifier is switched off by pressing the softkey
again.

The only possible value with option el. aftenuator is 20 dB.

IEC/AEEE-bus command: INP:GAIN 0DB

Note: The PREAMP softkey is only available with option EL.
ATTENUATOR (B25) .
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Programming the Interface Configuration and Time Setup

The GENERAL SETUP softkey opens a sub-menu in which the general instrument parameters can be
set up. In addition to the configuration of the digital interfaces (IECBUS, COM), the daie and time may

be entered.
The current seftings are displayed in tabular form on the display screen where they may be edited.

SETUP - GENERAL SETUP submenu:

Fopanee -14:38
TBRTE .23, 508 2885

Selecting the IEC/IEEE-bus address

SETUP - GENERAL SETUP submenur.

Agﬁ;gss ” The GPIB ADDRESS softkey activates the entry of the IEC Bus address.
A %@ Valid addresses are 0 through 30. The default setting is address 20.
= IEC/IEEE-bus command: SYST:COMM:GPIBADDR 20
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Serial Interface Configuration
SETUP-GENERAL SETUP submenu:

The COM INTERFACE softkey aciivates the COM INTERFACE table for
entry of the serial interface parameters.

The following parameters can be configured in the table:

Baud rafe data transmission rate

Bits number of data bits

Parity bit parity check

Stop bits number of stop bits

HW-Handshake hardware handshake protocol

SW-Handshake software handshake protocol

Owner assignment to the measuring instrument or computer

Baud - Data transmission rate
The FSU supports baud rates between 110 and 19200 baud. The default
setiing is 9600 baud.

IEC/IEEE-bus command: SYST: COMM: SER:BAUD 5600

Bits — Number of data bits per word

For the transmission of text without special characters, 7 bits are adequate.
For binary data as well as for text with special characters, 8 bits must be
selected (default setting).
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Parity - Bit parity check

NONE no parity check {default setting)
EVEN even parity check

OopD odd parity check

IEC/IEEE-bus command: SYST:COMM: SER:EAR NONE

Stop bits - Number of stop bits
Available are 1 and 2. The default setting is 1 stop bit.

IECAEEE-bus command: SYST:COMM: SER: SBIT 1

HW-Handshake — Hardware handshake protocol

The integrity of data transmission can be improved by the use of a hardware
handshake mechanism, which effectively prevents uncontroiled transmission
of data and the resulting loss of data bytes. For hardware handshake
additional interface lines are used to transmit acknowledge signals with which
the data transmission can be controiled and, if necessary, stopped until the
receiver is ready to receive datz again.

A prerequisite for using hardware handshaking is, however, that the interface
ines (DTR and RTS) are connected on both transmitter and receiver. For a
simple 3-wire connection, this is not the case and hardware handshake
cannot be used here.

Default setting is NONE.

o one

{EC/EEE-bus command: SYST:COMM: SER: CONT:DTR COFF
SYST:COMM: SER: CONT:RTS OFF
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SW-Handshake — Software handshake protocol

Besides the hardware handshake mechanism using interface lines, it is also
possible to achieve the same effect by using a software handshake protocol.
Here, control bytes are transmitted in addition to the normal data bytes.
These control bytes can be used, as necessary, to stop data transmission
until the receiver is ready to receive data again.

In contrast to hardware handshaking, software handshaking can be realized
even for a simple 3-wire connection.

One limitation is, however, that software handshaking cannot be used for the
fransmission of binary daia, since the control characters XON and XOFF
require bit combinations that are also used for binary data transmission.

Default setting is NONE.

[EC/IEEE-bus command; SYST.:COMM: SER: PACE NONE

Owner — Assignment of the interface

The serial interface can be assigned alternatively to the measuring instrument
section or to the computer section

If the interface is assigned o one section of the instrument, it is not avaitable
to the other section.

INSTRUMENT The interface is assigned to the measuring instrument
section. Quiputs to the interface from the computer
section are not possible will get lost.

08 The interface is assigned to the computer section. It
cannot be used by the measuring instrument section. This
means that remote control of the instrument via the
interface is not possible.

IECAEEE-bus command: -
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Setting Date and Time

SETUP-GENERAL SETUP submenu.

T IME+DATE The TIME+DATE softkey activates the entry of time and date for the internal
%ﬂg real time clock.

| Time 21:59 .
. Date .01 Oct 1997

Time - Input of time

In the corresponding dialog box, the time is partitioned into two input fields so
that hours and minutes can be entered independently.

TIME o 21): 59 |

{IEC/AEEE-bus command: SYSTOTIME 21,59

Date - Input of Date

in the corresponding dialog box, the date is partitioned into 3 input fieids so
that day, month and year can be input separately.

DATE | 011 Oct: 1999,

For the selection of the month, pressing a unit key opens a list of
abbreviations wherein the desired month can be selected.

IEC/IEEE-bus command: SYST:DATE 1999, 16,01

Configuration of network settings (with option FSU-B16 only)

The instrument can be connected to an Ethernet LAN {local area network) by means of th