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Safety Instructions

This unit has been designed and tested in accordance with the EC Certificate of Conformity and has left the
manufacturer’s plant in a condition fully complying with safety standards.

To maintain this condition and to ensure safe operation, the user must observe all instructions and warnings
given in this operating manual.

Safety-related symbols used on equipment and documentation from R&S:

Observe Weight PE terminal Ground
operating indication for terminal
instructions units >18 kg

Danger!
Shock hazard

Warning!
Hot surfaces

1

Ground

Attention!
Electrostatic
sensitive de-
vices require
special care

The unit may be used only in the operating con-
ditions and positions specified by the manufac-
turer. Unless otherwise agreed, the following
applies to R&S products:

IP degree of protection 2X, pollution severity 2
overvoltage category 2, only for indoor use, al-
titude max. 2000 m.

The unit may be operated only from supply net-
works fused with max. 16 A.

Unless specified otherwise in the data sheet, a
tolerance of +10% shall apply to the nominal
voltage and of £5% to the nominal frequency.

For measurements in circuits with voltages Vs
> 30V, suitable measures should be taken to
avoid any hazards.

(using, for example, appropriate measuring
equipment, fusing, current limiting, electrical
separation, insulation).

If the unit is to be permanently wired, the PE
terminal of the unit must first be connected to
the PE conductor on site before any other con-
nections are made. Installation and cabling of
the unit to be performed only by qualified techni-
cal personnel.

For permanently installed units without built-in
fuses, circuit breakers or similar protective de-
vices, the supply circuit must be fused such as
to provide suitable protection for the users and
equipment.

Prior to switching on the unit, it must be ensured
that the nominal voltage set on the unit matches
the nominal voltage of the AC supply network.

If a different voltage is to be set, the power fuse
of the unit may have to be changed accordingly.

095.1000 Sheet 17

Units of protection class | with disconnectible
AC supply cable and appliance connector may
be operated only from a power socket with
earthing contact and with the PE conductor con-
nected.

It is not permissible to interrupt the PE conduc-
tor intentionally, neither in the incoming cable
nor on the unit itself as this may cause the unit
to become electrically hazardous.

Any extension lines or multiple socket outlets
used must be checked for compliance with rele-
vant safety standards at regular intervals.

If the unit has no power switch for disconnection
from the AC supply, the plug of the connecting
cable is regarded as the disconnecting device.
In such cases it must be ensured that the power
plug is easily reachable and accessible at all
times (length of connecting cable approx. 2 m).
Functional or electronic switches are not suit-
able for providing disconnection from the AC
supply.

If units without power switches are integrated in
racks or systems, a disconnecting device must
be provided at system level.

Applicable local or national safety regulations
and rules for the prevention of accidents must
be observed in all work performed.

Prior to performing any work on the unit or
opening the unit, the latter must be discon-
nected from the supply network.

Any adjustments, replacements of parts, main-
tenance or repair may be carried out only by
authorized R&S technical personnel.

continued overleaf



10.

11.

Safety Instructions

Only original parts may be used for replacing
parts relevant to safety (eg power switches,
power transformers, fuses). A safety test must
be performed after each replacement of parts
relevant to safety.

(visual inspection, PE conductor test, insulation-
resistance, leakage-current measurement, func-
tional test).

Ensure that the connections with information
technology equipment comply with IEC950 /
EN60950.

Lithium batteries must not be exposed to high
temperatures or fire.

Keep batteries away from children.

If the battery is replaced improperly, there is
danger of explosion. Only replace the battery by
R&S type (see spare part list).

Lithium batteries are suitable for environmen-
tally-friendly disposal or specialized recycling.
Dispose them into appropriate containers, only.

Do not short-circuit the battery.

095.1000 Sheet 18

12.

13.

14.

15.

Equipment returned or sent in for repair must be
packed in the original packing or in packing with
electrostatic and mechanical protection.
Electrostatics via the connectors may dam-
age the equipment. For the safe handling and
operation of the equipment, appropriate
measures against electrostatics should be im-
plemented.

The outside of the instrument is suitably
cleaned using a soft, lint-free dustcloth. Never
use solvents such as thinners, acetone and
similar things, as they may damage the front
panel labeling or plastic parts.

Any additional safety instructions given in this
manual are also to be observed.



095.1000 BI.0-0796

Certitied Quality System

B R

DQS REG. NO 1954-04

Sehr geehrter Kunde,

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

Dear Customer,

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

tested in compliance with our

quality management system stan-
dards.

The Rohde & Schwarz quality
management system is certified

according to ISO 9001.

Cher client,

Vous avez choisi d'acheter 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 qualité.

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

I1SO 9001.
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ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 2001-06

This is to certify that:

Equipment type Stock No. Designation

ESPI3 1142.8007.03 EMI Test Receiver
ESPI7 1142.8007.07

ESPI-B2 1129.7498.02 Option: Preselector

complies with the provisions of the Directive of the Council of the European Union on the
approximation of the laws of the Member States

- relating to electrical equipment for use within defined voltage limits
(73/23/EEC revised by 93/68/EEC)

- relating to electromagnetic compatibility
(89/336/EEC revised by 91/263/EEC, 92/31/EEC, 93/68/EEC)

Conformity is proven by compliance with the following standards:

EN61010-1: 1993 + A2 : 1995
EN55011 : 1998 + A1 : 1999
EN61326-1: 1997 + A1 : 1998

For the assessment of electromagnetic compatibility, instrument class B as well as immunity
to interference for operation in industry have been used as a basis.

Affixing the EC conformity mark as from 2001

ROHDE & SCHWARZ GmbH & Co. KG
Muhldorfstr. 15, D-81671 Miinchen

Munich, 2001-02-02 Central Quality Management FS-QZ / Becker

1142.8007 CE E-1






Support Center

Telefon / Telephone: (0180) 512 42 42
Fax: (++89) 41 29 - 137 77
e-mail: CustomerSupport@rsd.rohde-schwarz.com

Fir technische Fragen zu diesem Rohde & Schwarz-Gerat steht
Ihnen ab sofort unsere Hotline der Rohde & Schwarz Vertriebs-
GmbH, Support Center, zur Verfiigung.

Unser Team bespricht mit Ihnen Ihre Fragen und sucht Losungen fur
Ihre Probleme.

Die Hotline ist Montag bis Freitag von 8.00 bis 17.00 Uhr besetzt.

Bei Anfragen auf3erhalb der Geschéftszeiten hinterlassen Sie bitte
eine Nachricht oder senden Sie eine Notiz per Fax oder
e-mail. Wir setzen uns dann baldmdéglichst mit Ihnen in Verbindung.

Should you have any technical questions concerning this Rohde &
Schwarz product, please contact the hotline of Rohde & Schwarz
Vertriebs-GmbH, Support Center.

Our hotline team will answer your questions and find solutions to
your problems.

You can reach the hotline Monday through Friday from 8:00 until
17:00.

If you need assistance outside office hours, please leave a message
or send us a fax or e-mail. We will contact you as soon as possible.

&

ROHDE &SCHWARZ

1007.8684






HEADQUARTERS

Rohde & Schwarz GmbH & Co. KG
Miihldorfstrale 15 - 81671 Miinchen
Postfach 801469 - 81614 Miinchen

PLANTS

Rohde & Schwarz Messgeratebau GmbH
Riedbachstrafe 58 - 87700 Memmingen
Postfach 1652 - 87686 Memmingen

Rohde & Schwarz GmbH & Co. KG

Werk Teisnach

Kaikenrieder StraRe 27 - 94244 Teisnach
Postfach 1149 - 94240 Teisnach

Rohde & Schwarz GmbH & Co. KG
Werk KéIn

Graf-Zeppelin-StraRe 18 - 51147 Koln
Postfach 98 02 60 - 51130 KdIn

SUBSIDIARIES

Rohde & Schwarz Vertrigbs-GmbH
Miihldorfstrale 15 - 81671 Minchen
Postfach 80 14 69 - 81614 Miinchen

Rohde & Schwarz International GmbH
Miihldorfstrae 15 - 81671 Minchen
Postfach 80 14 60 - 81614 Miinchen

Rohde & Schwarz Engineering and Sales
GmbH

Miihldorfstrae 15 - 81671 Minchen
Postfach 80 14 29 - 81614 Miinchen

R&S BICK Mobilfunk GmbH
Im Landerfeld 7 - 31848 Bad Munder
Postfach 2062 - 31844 Bad Munder

Rohde & Schwarz FTK GmbH
WendenschloRstrale 168, Haus 28
12557 Berlin

Rohde & Schwarz SIT GmbH
WendenschloRstrale 168, Haus 28
12557 Berlin

ADDRESSES GERMANY

Rohde & Schwarz Vertrigbs-GmbH
Miihldorfstrae 15 - 81671 Minchen
Postfach 80 14 69 - 81614 Miinchen

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

Zweigniederlassung Berlin
Ernst-Reuter-Platz 10 - 10587 Berlin
Postfach 100620 - 10566 Berlin

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

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

Zweigniederlassung Koln
Graf-Zeppelin-StraRe 18 - 51147 Koln
Postfach 900 149 - 51111 KdIn

Zweigniederlassung Minchen
Miihldorfstrale 15 - 81671 Minchen
Postfach 80 14 69 - 81614 Minchen

Phone
Fax
E-mail

+49 89 4129-0
+49 89 4129-12164

+498331108-0
+498331108-124

+4999 23 8 50-0
+499923850-174

+4922 03 490
+49 22 03 49-3 08

+49 89 4129-12007
+49 89 4129-13567

+49 89 4129-12005
+49 89 4129-3597

+4989 4129-13711
+49 89 4129-13723

+4950 429 98-0
+4950 42 9 98-105

+49306 58 91-0
+49 30655502 21

+49 30 6 58 84-222
+49 30 6 58 84-183

+49 89 4129-2007
+4989 4129-3567

0303479 48-0
030 3479 48-48

0228 918 90-0
0228 2550 87

040 63 29 00-0
04063078 70

02203 807-0
02203 807-50

089 4186 95-0
089 4047 64

Algeria

Argentina

Australia

Austria

Azerbaijan

Baltic
Countries

Bangladesh

Bolivia

Brasilia

Brunei

Bulgaria

Canada

Canada

Zweigniederlassung Niirnberg
Donaustrafe 36
90451 Nirnberg

Zweigniederlassung Telekommunikation +
Mitte

Siemensstrafe 20

63263 Neu-Isenburg

ADDRESSES WORLDWIDE

ROHDE & SCHWARZ
Bureau d'Alger

5B Place de Laperrine
16035 Hydra-Alger

PRECISION ELECTRONICA S.R.L.
Av. Julio A. Roca 710 - Piso 6
1067 Buenos Aires

ROHDE & SCHWARZ [AUSTRALIA) Pty. Ltd.

Sales Support

Unit 6

2-8 South Street
Rydalmere, N.S.W. 2116

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

Sonnleithnergasse 20
1100 Wien

ROHDE & SCHWARZ Azerbaijan
Liaison Office Baku

Azerbaijan Avenue 35

370000 Baku

siehe/see Denmark

BIL Consortium Ltd.
Corporation Office

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

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

RIBCO LTDA.

Av. Mariscal Santa Cruz # 1392
Ed. Cdmara Nacional de Comercio
Piso 10, Of. 1010-1011

La Paz

ROHDE & SCHWARZ DO BRASIL LTDA.

Av. Alfredo Egidio de Souza Aranha, 177, 1.

Andar - Santo Amaro
04726-170 Sao Paulo - SP

GKL- Equipment PTE. Ltd.
#11-01 BP Tower

396, Alexandra Road
Singapore 119954

siehe / see Austria

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

TEKTRONIX CANADA Inc.
Test and Measurement
3280 Langstaff Road, Unit 1
Concord, Ontario L4K 5B6

0911 64203-0
0911 64203-33

06102 2007-0
06102 2007-12

+213(21)4820 18
+213(21) 69 46 08

+54(14) 331 16 85
+54(14) 33451 11
alberto_lombardi@prec-
elec.com.ar

+61(2) 88454100
+61(2)96 38 39 88
sales@rsaus.rohde-

schwarz.com

+43 (1) 602 61 41-0
+43(1)602 61 41-14
office@rsoe rohde-
schwarz.com

+994(12) 93 31 38 u. +994
(12)98 7901

+994 (12)93 03 14
r&s-azerbaijan@artel.net.az

+880 (2) 881 06 53
+880 (2) 882 82 91

+321(2) 72150 02
+32(2) 72509 36
info@rsb.rohde-
schwarz.com

+091(2) 3348 05
+591(2) 39 30 47
gibatta@caoba.entelnet.bo

+55(11) 56 4112 00
+55(11)56 4178 10
andrea.silva@rsdb.rohde-
schwarz.com

+65 (2) 76 06 26
+65(2) 76 06 29
gklegpt@signet.com.sg

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

+1(416) 747 50 00



Chile

China

Colombia

Croatia

Czech Republic

Denmark

Ecuador

Egypt

El Salvador

Estonia

Finland

France

France

France

France

France

France

Ghana

DYMEQ Ltda
Av. Larrain 6666
Santiago

ROHDE & SCHWARZ
Representative Office Beijing
Room 602, Parkview Center
2 Jiangtai Road

Chaoyang District

Beijing 100016

FERROSTAAL DE COLOMBIA LTDA.
Av. El Dorado No. 97-03
Bogota, D.C.

siehe / see Austra

ROHDE & SCHWARZ - Praha s.r.o.
Evropska 33c
16000 Praha 6

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

REPRESENTACIONES MANFRED
WEINZIERL

Guanguiltagua 72 ( 33-93)
Urbanizacion Jardines del Batan
Quito

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

11341 Cairo

siehe / see Mexico (EPSA)

ROHDE & SCHWARZ DANMARK A/S
Estonian Branch Office

Narva mnt. 13

10151 Tallinn

Orbis Qy
P.0Box 15
00421 Helsinski 42

ROHDE & SCHWARZ FRANCE
Immeuble "Le Newton"

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

Niederlassung/Subsidiary Rennes
Sigma 1

Rue du Bignon

F-35135 Chantepie

Niederlassung/Subsidiary Toulouse
Technoparc 3

B.P.501

F-31674 Labgge Cédex

Aix-en-Provence

Office Lyon

Office Nancy

KOP Engineering Ltd.

P.0. Box 11012

3rd Floor Akai Housg, Osu
Accra North

+56(2) 277 50 50
+56(2) 2278775

+86(10) 64 3128 28
+86(10) 64 37 98 88
info.rschina@rshp.rohde-
schwarz.com

+57(1)401 13 00
+57(1)413 18 06
miguel_canon@ferrostaal.c
om

+420(2) 243220 14
+420(2) 24317043
rohdecz@rsoe.com

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

+593(2) 2522 51
+593(2) 2522 51
mweinzierl@accessinter.net

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

+3721(6) 14 3123

+3721(6) 14 31 21

margo fingling@rsdk rohde-
schwarz.com

+358 (9) 47 88 30
+358(9) 53 16 04
info@orbis. i

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

+33(2)995197 00
+33(2)99 419131

+33(5)61391069
+33(5)61399910

+33(4) 9407 39 94
+33(4)9407 55 11

+33(4)78298810
+33(4)782994 71

+33(3)83545129
+33(3) 835539 51

+233(21) 778913
+233(21) 70106 20

Greece

Guatemala
Honduras

Hongkong

Hungary

Iceland

India

Indonesia

Iran

Ireland

Israel

Israel

Italy

Italy

Japan

Jordan

Kazakhstan

MERCURY S.A
6, Loukianou Str.
10675 Athens

siehe / see Mexico (EPSA)
siehe / see Mexico (EPSA]

Schmidt Co. (HK) Ltd.

36/F Dorset House, Taikoo Place
979 King's Road

Quarry Bay

Hong Kong

ROHDE & SCHWARZ
Budapesti Iroda
Etele ut. 68

1115 Budapest

siehe / see Denmark

ROHDE & SCHWARZ India Pvt. Ltd.
244, Okhla Industrial Area, Phase-Ill
New Delhi 110020

ROHDE & SCHWARZ
Representative Office Jakarta
Menara Rajawali; 24th Floor
JL Mega Kuningan Lot #5.1
Kawasan Mega Kuningan
Jakarta 12950

Islam. Rep. Of Iran

ROHDE & SCHWARZ IRAN

Ave. Dr. Beheshti/Ave. Pakistan/
12th Street No. 1

Tehran 15317

siehe / see Great Britain

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

P.0.Box 39300

Tel Aviv 61392

J.M. Moss Engineering Ltd.

Kommunikationstechnik/ Communications

Equipment

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

ROHDE & SCHWARZ ITALIAS.p.a
Centro Direzionale Lombardo

Via Roma 108

20060 Cassina de Pecchi (M)

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

ADVANTEST Corporation
RS Sales Department
Shinjuku-NS Building, 4-1
Nishi-Shinjuku

Tokyo 163-08

Jordan Crown Engineering & Trading Co

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

Amman, 11183

ROHDE & SCHWARZ Kazakhstan
Representative Office Almaty

PI. Respubliki 15

480013 Almaty

+30(1) 72292 13
+30(1)7215198
mercury@hol.gr

+852 (25) 07 03 33
+852 (25) 07 09 25
kevinpoon@shk.schmidtgroup.com

+36 (1) 203 02 82
+36 (1) 203 02 82
rohdehu@rsoe rohde-schwarz.com

+91(11)632 63 81 (-3 85)
+91(11)632 6373
sales@rsindia.rohde-schwarz.com
services@rsindia.rohde-schwarz.com

+62(21)576 16 02

+62(21)576 16 04
sales@rsbj.rohde-schwarz.com
services@rsbj.rohde-schwarz.com

+98(21)873 02 82 und -54
8
+98(21)8730283

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

+972 (3631 20 57
+972 (363140 58
jmmoss@zahar.net.il

+39(02)957042 03
+39(02)95302772

ornella.crippa@rsi.rohde-schwarz.com

+39(06) 41598218
+39(06) 415982 70

+81(3)33427553
+81(3)53227270
yoshimu@inst.advantest.co.jp

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

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



Kenya

Korea

Kuwait

Latvia

Lebanon

Liechtenstein

Lithuania

Luxembourg

Malaysia

Malta

Mexico

Mexico

Netherlands

Nepal

New Zealand

Nicaragua

Nigeria

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

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

Group Five Trading & Contracting Co.

P.0. Box 26645
Safat 13127

ROHDE & SCHWARZ DANMARK A/S
Latvian Branch Office

Merkela iela 21-301

1050 Riga

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

Rivadh 11411

siehe / see Switzerland

ROHDE & SCHWARZ DANMARK A/S
Lithuanian Office

Lukiskiu 5-228

2600 Vilnius

siehe / see Belgium

DAGANG TEKNIK SDN. BHD.
No. 9, Jalan SS 4D/2
Taman People's Park
Selangor Darul Ehsan

47301 Petaling Jaya

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

Electroingenieria de Precision, S.A. [EPSA|

Uxmal 520
Colonia Vertiz Narvarte
03600 Mexico D.F.

Tektronix S.A. de C.V.

Col. Insurgentes Cuicuilco
Del. Coyoacan

04530 Mexico, D.F.

ROHDE & SCHWARZ NEDERLAND B.V.

Perkinsbaan 1
3439 ND Nieuwegein

Abishek Trade Links (P) Ltd
P.0.Box 9700
Kathmandu

Nichecom

Level 1, Tawa Plaza
210 Main Road
Tawa, Wellington

siehe / see Mexico (EPSA)

Ferrostaal (NIGERIA) Ltd.

P.0. Box 72021

27/29 Adeyamo Alkaija Street
Victoria Island

Lagos

+254(2) 5580 88
+254(2) 544679

+82(2)514 45 46

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

+965 (244) 91 72/73/74
+965 (244) 95 28

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

+966 (1) 465 64 28 Ext. 303
+966 (1) 465 64 28 Ext. 229

chris.porzky@rsd.rohde-schwarz.com

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

+60(3) 703 55 68
+60(3) 703 34 39
danik@tm.netmy

+356(3) 743 00 or (3) 743 29
+356 (3) 743 53
sales@itec.com.mt

+52(5) 55976 77
+52(5) 57533 81
rwolf@epsa-mex.com

+52 (5) 666 63 33
+52 (5) 666 63 36
jose.delgado@tektronix.com

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

+977 (1) 2569 30
+977(1) 242573
durbar@hotel.mos.com.np

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

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

Norway

Oman

Pakistan

Papua-New
Guinea

Peru

Philippines

Poland

Portugal

Republic of
Cyprus

Romania

Russian
Federation

Saudi Arabia

Singapore

Singapore

Slovak
Republic

Slovenia

ROHDE & SCHWARZ NORGE AS
Olaf Helsets vei 1
0694 Oslo

Mustafa Sultan

Science & Industry Co. LLC
P.0.Box 3340

Postal Code 112

Ruwi

TelcoNet Communications & Engineering
42-A, Margalla Road, F-8/3
Islamabad

siehe / see Australia

BMP INGENEIOEROS S.A.

Av. José Galvez Barrenechea 645
Urb. Corpac

Lima 41

MARCOM INDUSTRIAL EQUIPMENT, Inc.

6-L Mezzanine Suite, Vernida |
Condominium 120 Amorsolo St.
Legaspi Village

Makati City/Philippines 3117

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

TELERUS

Sistemas de Telecomunicacoes S.A.
Rua General Ferreira Martins

Lote 6, 2° B

1495-137 Algés

HINIS TELECAST LTD.
P.0Box 432

Agiou Thoma 18

Kiti

6304 Larnaca

ROHDE & SCHWARZ
Representation Office Bucharest
Str. Uranus 98
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ESPI

Manuals

Contents of Manuals for EMI Test Receiver ESPI

Operating Manual ESPI

The operating manual describes the following models and options of EMI test receiver ESPI:

e ESPI3 9kHzto 3 GHz
« ESPI7 9KkHzto7 GHz

e Option ESPIB2 preselector

¢ Option FSP-B4 OCXO - reference oscillator
e Option FSP-B6 TV trigger

e Option FSP-B9  tracking generator

e Option FSP-B10 external generator control

e Option FSP-B16 LAN interface

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

lection of program examples.

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

vided into the data sheet plus 9 chapters:

The data sheet  informs about guaranteed specifications and characteristics of the instrument.

Chapter 1 describes the control elements and connectors on the front and rear panel as well
as all procedures required for putting the ESPI into operation and integration into

a test system.

Chapter 2 gives an introduction to typical measurement tasks of the ESPI which are ex-

plained step by step.

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

fers a menu overview.

Chapter 4 forms a reference for manual control of the ESPI and contains a detailed descrip-
tion of all instrument functions and their application. The chapter also lists the re-

mote control command corresponding to each instrument function.

Chapter 5 describes the basics for programming the ESPI, 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 a 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 ESPI.

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

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

Chapter 9 contains a list of error messages.

Chapter 10 contains an index for the operating manual.

1142.8142.12 0.1
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Manuals ESPI

Service Manual - Instrument

The service manual - instrument informs on how to check compliance with rated specifications, on
instrument function, repair, troubleshooting and fault elimination. It contains all information required
for the maintenance of ESPI by exchanging modules.

1142.8142.12 0.2 E-1



ESPI Contents - Preparing for Operation

Contents - Chapter 1" Preparing for Operation "

1 Preparing for Operation
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ESPI Front View

1 Preparing for Operation

Chapter 1 describes the controls and connectors of the test receiver ESPI 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 ESPI 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 all menus, functions and parameters and background information refer
to the reference part in chapter 4.

For remote control of the ESPI 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
1

Display Screen " see Chapter 3
2

Softkeys " see Chapter 3
3

@ Dé " data input see Chapter 3

0..9 input numbers

@ Dm@ . input decimal point
Dﬁi - change sign

RN B ESC — close input field (for uncompleted or
D D D 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
— restore previous input (undo)

1142.8142.12 11 E-2
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ESPI

Front View
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" data input
GHz s The units keys close the data
-dBm V input and define the multipli-

cation factor for each basic unit.

MHz ms For dimension-less or
dBm mV alphanumeric inputs, the units

kHz us
dB pv

Hz ns
dB.. nV

FREQ
SPAN
AMPT

MKR
MKR->

MKR
FCTN

BW

SWEEP
MEAS

TRIG

keys have weight 1.
They behave, in this case, like the
ENTER key.

Set frequency axis
Set span

Set level indication and configure
RF input.

Select and set standard marker and delta
marker functions.

Change instrument settings via markers

Select further marker and delta
marker functions

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

Select sweep or set scan parameters

Select and set power measurements or
select detectors and measurement time

Set trigger sources

13

see Chapter 3

see Chapter 4

see Chapter 4
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ESPI

Front View

_

o] [®]

Key group for entering data and for cursor movement
Cursor keys — Move the cursor within the input

Roll-key

fields and tables.

— Vary the input value.

— Define the direction of movement
for the 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)

3 1/2" diskette drive; 1.44 MByte

AF OUTPUT

GEN OUTPUT 504

MAXOV DC

PROBE POWER KEYBOARD

—  Q
> @0 @

RF INPUT 50¢

»© e o (0,

MAX +30 dBm /50V DC.
VACE N

0E N GERVAN sl

TRACE

LINES

DISP

FILE

1142.8142.12

AF OUTPUT
— Volume control
0 Head phone

connector

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

KEYBOARD Connector for an
external keyboard

RF INPUT RF input

Caution:
The maximum DC voltage is
50 V, the maximum power is

1W (230dBm) at =10 dB
attenuation.

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

15

see Chapter 3

see Chapter 8

see Chapter 8

see Chapter 4
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ESPI Front View

= B Menu-change keys see Chapter 3
NEXT Change to side menu
PREV Call main menu

Hotkeys see Chapter 3

= ﬁ ON/STANDBY switch see Chapter 1
Configure and start a print job see Chapters 1 and 4

= Define general configuration see Chapter 4

Record correction data see Chapter 4

Call default settings see Chapter 4
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Rear View
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Rear View

Rear View

17

18

100-240VAC
31-13A

C

XE

———————
ODODODOODODOG
\oooooooooooo

MONITOR

NOISE
SOURCE

EXT TRIG /
GATE IN

1142.8142.12

Reserved for options

Power switch and AC power connector

IEC/IEEE bus-connector

Parallel interface connector
(printer connector)

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

Connector for an external monitor

Output connector for an external noise source

Input connector for an external trigger or an
external gate signal

1.9

see Chapter 8

see Chapter 1

see Chapter 8

see Chapter 8

see Chapter 8

see Chapter 8

see Chapter 8

see Chapter 8
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Rear View
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Rear View

USER PORT

28

REF OUT

1142.8142.12

Connector for a PS/2 mouse

USER PORT Output/input. TTL levels
(Low < 0,4V, High > 2 V).
Internal +5 V power supply voltage.
Maximum load current 100 mA.

Reserved for options

REF IN Input connector for an external
reference (10 MHz)

REF OUT Output connector for an internal
reference (10 MHz)

TG IIN Input connector for external modulation
of tracking generator (option FSP-B9)

TG Q IN Input connector for external modulation
of tracking generator (option FSP-B9)

Output connector for 20.4 MHz IF
(not if option FSP-B6 is built in)

Selectable CCVS input/output
(only if option FSP-B6 is built in)

LAN Interface (FSP-B16)

Reserved for options

1.11

see Chapter 8

see Chapter 8

see Chapter 4

see Chapter 8

see Chapter 4 and 8

see Chapter 4
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Getting Started with the instrument ESPI

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:
 instrument covers are in place and tightened by the corresponding screws,

» fan openings are free from obstructions,
« signal levels at the input connectors are all within specified limits,
 signal outputs are connected correctly and not overloaded.

Ignoring these conditions may cause damage to the instrument .

Preparing the instrument for Operation

Take the instrument out of the shipping box and check whether the
-/ . > Take the i f the shipping b d check whether th
items listed in the packing list and in the lists of accessories are all
included.

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

remove protective caps » Should the instrument be damaged, immediately notify the
transportation company that shipped the instrument to you and
keep the box and packing material.

» For further transport or shipment of the ESPI 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:

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

Wrist strap with cord

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

10 cm.
i «  The mounting surface should be flat.
« In order to avoid damage of electronic components of the
Sround connection device under test due to electrostatic discharge on manual
| I~ Heel strap touch, protection of the operational site against

| Floor mat

electrostatic discharge is recommended.

1142.8142.12 1.12 E-2
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Getting Started with the instrument

Safety Instruction for Instruments with Tiltable Feet

Warning

The feet must be fully folded in or out. Only in this way can the stability of the
instrument be guaranteed and reliable operation be ensured. With the feet out, the
total load for the feet must not exceed 500 N (own weight and additional units put
onto the instrument). These units must be secured against slipping (e.g. by locking
the feet of the unit at the top side of the enclosure).

|

<500N

When shifting the instrument with the feet out, the feet might collapse and fold in. To
avoid injuries, the instrument must therefore not be shifted with the feet out.

T

!

=

The instrument can be operated in any position.

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 19" rack by using a rack adapter kit (order number see data
sheet). The installation instructions are included in the adapter kit.

1142.8142.12
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Getting Started with the instrument ESPI

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 cables may be used (see
recommended accessories).

Connecting the Instrument to the AC Supply

The ESPI is equipped with an AC voltage selection feature and will automatically adapt itself 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.
Power connector ] ] ] ] )
As the instrument is designed according to the regulations for

safety class EN61010, it must be connected to a power outlet
with earthing contact.

Switching the Instrument on/off

Caution:

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

AC power switch on the rear panel Power switch
Position I = 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 switch may remain ON continuously.
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.
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ON/STANDBY switch on the front panel

ON STANDBY . . . .

‘ ‘ The ON/STANDBY switch activates two different operating
O O modes indicated by colored LEDs:

I 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.

Standby switch

Caution:

In standby mode, the AC
power voltage is present
within the instrument

STANDBY - ON/STANDBY switch is not pressed.

The yellow LED (STANDBY) is illuminated. Only the
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 ESPI, set the power switch on the rear panel to position I.

> Set the ESPI to operating mode by pressing the ON/STANDBY key on the front panel. The green
LED must be illuminated.

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 ESPI

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

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

The yellow LED must be illuminated.
Only when removing the ESPI completely from the AC power source:

» Set the power switch at the rear panel to position 0.
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Power-Save Mode

Display:

The ESPI 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
response 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 softkey

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 built-in harddisk which is automatically closed down 15 minutes
after the last access.

Recalling the most recent instrument settings

The ESPI is equipped with a battery-powered read/write memory (CMOS-RAM) where instrument
settings are saved at power-off. After each power-on, the ESPI 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").

A lithium battery is used to supply power to the CMOS-RAM. As soon as the battery is discharged
(expected life time is approx. 5 years), any data stored in CMOS-RAM will be lost. In this case, the
factory standard setup is loaded at power-on. For changing batteries please contact your local service
representative.

Functional Test

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

Rohde & Schwarz GmbH & Co. KG
Analyzer BIOS VX.y

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 results of the self-
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.
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Windows NT

Caution:

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 Rohde&Schwarz. Additionally only
programs authorized by Rohde&Schwarz for use on the ESPI 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 install 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 a 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 installation 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-install 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> <ESC>. It is possible to
access the required submenus from the start menu by means of the mouse or the cursor keys. In 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

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

The ESPI offers a 6-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.

KEYBOARD

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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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 ESPI provides an option for connecting a 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 additional 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 and 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

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 type) 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
monitor.

MONITOR

R

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.
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Connecting a Printing Device

Caution:
The printing device may be connected only when the instrument is switched 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 — DEVICEL1/2 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:

LPT

—_—
0000000000000
\ ©ceocooco0oco0o0o000 |
\

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 ESPI, it is necessary to connect a
keyboard to the front panel and a PS/2 mouse to 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 to the operating system (owner = OS) 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 ESPI SETUP - GENERAL SETUP menu.
The parameters Baud Rate, Data Bits, Parity, Stop Bits, Flow Control determine
the transmission parameters of the interface. They must correspond to the
specifications of the printing device (see the operating manual for the printer).
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Note: The settings made for the serial interface in the menu SETUP -
GENERAL SETUP overwrite the settings in the NT menu.
However, settings 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. Selection and installation of the printer driver

The selection and installation of the printer driver, the assignment to the interface and the setting 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 DEVICE?2), one of
which must be activated for printing.

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

® 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 to 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 2 in the HCOPY menu.

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

Output Device DEVICE/LANGUAGE WINDOWS METAFILE CLIPBOARD
Output PRINT TO FILE YES
Page Orientation ORIENTATION -
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In the following example, a HP DeskJet 660C printer is connected to the LPT interface and configured

as DEVICE2 for hardcopies of the screen contents.

B3 Printers M=l E3
File Edit “iew Help

Add Printer

| 1 object(z] zelected i

Add Printer Wizard

Thiz wizard helpz you ingtall your printer or make printer
connectionz. T hiz printer will be managed by:

All zettings will be managed and configured on this
computer.

€ Metwork printer server

Connect to a printer on anather machine. All zettings for
thiz printer are managed by a print server that has been set
up by an administratar.

< Back I Mext > I Cancel

Switch off the ESPI.

Connect the printer to interface LPT.

Switch on both ESPI and printer.

Select the printer driver under Windows
NT

» Press key combination <CTRL> <ESC>

The Windows NT start menu is displayed.

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

The available printer ports are displayed.



Connecting an Output Device

ESPI

Add Printer Wizard

Click the check baox nest to the part(z] you want to use.
Dacurnets will print ta the first available checked port.

Available ports;

> Select LPT1.

The selection is marked by a tick.

[~ Enable printer pooling

¢ Back I Mest > i

Cancel |

Add Printer Wizard

Click the manufacturer and model of your printer. |F your printer came with an
inztallation disk. click Have Disk. 1f your printer is not listed, consult wour
printer docurmentation for & compatible printer.

Manufacturers: Erinters:
Gestetner =] =]
HF
|Bb4 i | HP Desklet 855C
== |
Kodak. HF DeskJet Plus
Kyocera HF DeskJet Portable
Laserd aster HF DeskJet
| mermiArk _v_] HP Tirafthd azter B hd .v_j

Hawe Disk... i

¢ Back i Mewxt > ;

Cancel |

Part | Description | Printer IA_]

EFLETT: ] Local Port .

CLPTZ Local Port » "Click "Next".

CILPTZ: Local Port

L COM1; Local Part The available printer drivers are displayed.

[ COMZ: Local Paort . -

[l COMs3: Local Port The left-hand selection table indicates the

L] COM4: Local Port = manufacturers and the right-hand one the
addPor. | Configuie Port | available printer drivers.

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

Note:

If the required type of output 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").

Add Printer Wizard

Type in the name of this printer. When you have
finished, click Mext.

Mate: Exceeding 31 characters in the Server and
Frinter name combination may not be supported by
zome applications.

Erinter name:

¢ Back i Mewxt > i

Cancel

» Click "Next".

The entry field for the printer name is
displayed.
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» The printer name can be modified in the

entry field "Printer name" (max. 60
characters).
If one or more printers are already

installed, a query 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 want
your Windows-based programs to use this
printer as default printer?). The default
selection is "No".
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Add Printer ‘Wizard

Indicate whether thiz printer will be: shared with other
network, uzers, If you choose sharing give this printer a
share name.

€ Shared ol
Share Narne: |

Select the operating systems of all camputers that will be
printing to this printer.

Windows 95 -
windows MT 4.0 MIPS
Windaws MT 4.0 Alpha

Windows NT 4.0 PPC

Windows NT 3.5 or 3.51 286

windows MT 3.5 or 3.51 MIPS ;I

< Back I Mest > I Cancel |

| > "Click "Next".

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

> Click "Next".

The window for starting a test page print is
displayed. The test page is helpful for
checking if the installation was successful.

Add Printer Wizard

After your printer is installed, vou can print 4 test page so
you can confirm that the prinker iz 22t up properly.

Wwould you like to print a test page?

< Back I Finizh I Cancel |

» 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 Shooting".

Note:

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

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

Configuring HP DeskJet 660C.
» Click button "R&S Analyzer Interface".

The measurement screen is displayed.
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/

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

M E 1 .
OP
DBV E 2
CD_CFB‘ .
\
Devi cel W NDOV& METAFI LE

DEVI CE2 :’

v

—a |

VARIATION

i

DATA

.

—»

Print to File

YES

Oientation

Devi ce2

CLI PBOARD

Print to File

Oientation

» Press softkey DEVICEZ2.
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 DEVICE2 is
highlighted by the selection bar.

Devi cel W NDOWS METAFI LE
Print to File YES ‘ CE
Orientation
V CLI PBOARD
Devi ce2 CLI PBOARD| W NDOAS METAFI LE
Print to File ENHANCED METAFI LE
Orientation BI TMAP FI LE
HP DeskJet 660C
Devi cel W NDOWS METAFI LE

Print to File

YES

Orientation

Devi ce2 HP Deskj et 660C
Print to File NO
Orientation PORTRAI T
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» Press the ENTER key.

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

> Press cursor key until the entry HP
DeskJet 660C is highlighted by the
selection bar.

» Press the ENTER key.

The selection box DEVICE is closed and
HP DeskJet 660C is entered in line
DEVICE2.

Note:

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

i

Start print of measurement results

» Press Softkey PRINT SCREEN to start the
print job.

Installation of a Network Printer (with option FSP-B16 only)

B3 Printers

Eile Edit ‘“iew Help

=] E3

[STadd Printer

@ Epzon LA-1500

|

(5 Canon Bubble-Jet BJ-330

Iﬁ Canon Bubble-Jet BJ-330 [A4]
5 Canon Bubble-Jet BJC-500

@ Canon Bubble-Jet BJC-300 [44)

3 Epson LO-1500 [44]
lﬁ Epson Stylus COLOR ESC/F 2

|75 obiect(z]

[
/Z

Add Printer Wizard

Thiz wizard helpz you install your printer or make printer
cohhections. Thiz printer will be managed by:

= My Computer

Al zettings will be managed and configured on this
corputer.

Connect ta a printer oh another machine. Al settings for
thiz printer are managed by & print server that has been sat
up by an administrator,

< Back I Mest > I Catcel

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

» Double-click the "Add Printer" line.

The "Add Printer Wizard" window is
opened. This window guides the user
through the printer driver installation.
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» Click "Network printer server" and then
"Next".

A list of selectable printers is displayed.
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FErirter: I
Cancel |
Shared Printers: I¥ Expand by Default _Iﬂelp

L

|~ Mefwiare or Compatible Metwork,

— Printer Information
Description:

Status: Dacurnerits Waiting:

Add Printer Wizard

Click the manufacturer and model of your prinker, 1f your printer came with an
inztallation dizk, click Have Dizk. If your printer iz not listed, consult your
printer documentation for & compatible printer,

M anufacturers: Printers
Gestetner NRIHF BRI a
HF —J HF Dezklet 850C 'J
1=} . | HF DeskJet 855C
Kadak HP DeskJet Plus Lol
Kyocera HF DeskJet Portable
Lazertd azter HF Desklet
| memArk _:j HP Trafthd aster B hdi .:.j

Have Dizk... i
< Back I Mest > I

Cancel i

» Mark the desired printer and select it with
OK.

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

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 type of output 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").
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> 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 want
your Windows-based programs to use this
printer as default printer?"). The default
selection is "No".
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Add Printer Wizard

The network printer haz been successfully installed.

< Black [Camce]

» Start the printer driver installation with

"Finish".

Note:

If a prompt for the printer driver path
appears after pressing "Finish", the
Service Pack must be re-installed after this

printer installation (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

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 ESPI.

The following software was successfully tested for compatibility with the instrument software:
* FS-K3 — Software for Measurement of Noise Figure and Gain

¢ FS-K4 — Software for Phase Noise Measurement

« Symantec PCAnywhere — Software for remote control via softfront panel

* VNC - Software for remote control via softfront panel

FileShredder — Software for secure deletion of files on the hard disk
¢ Symantec Norton AntiVirus — Antivirus protection software

A current list of the software authorized for use on the ESPI 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-install Service
Pack 5 of Windows NT:

Reinstallation of Service Pack 5

Notes: If the service pack is not installed, the following error message will be displayed: "At least
one service or driver failed during system startup..."
In this case, the network installation is not fully operational. To prevent faults, it is
therefore indispensable to reinstall the service pack

T » Open the Windows NT start menu with
<CTRL><ESC>.
P ‘ Select "RUN"
fo 4 D t b
0 = » Enter the following command:
> Ey setng: > c:\sp\sp5i386 <ENTER>
g @ Find X The installation of the service pack starts by
'E @ G unzipping the archive file.
w
E Bun...
=
E Shut Daw...
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Windows NT Service Pack Setup » Confirm the licence aggreement by
: . adding a check mark at "Accept the
Weloome to Windows NT 4.0 Service Pack 5 Setup. Li A t.n
Befaore ingtalling thiz Service Pack, we recommend that you cloze all ather applications, icense greem ent...

backup your system, and update your Emergency Fepair diskette. When Service Pack
Setup completes, you will need to shutdown and restart Windows NT.

. S £ : » Remove the check mark at "Backup files

To continue, pleaze read the following license agreement and indicate vour acceptance: " .
necessary..." and close the menu with

SUPPLEMEMTAL END USER LICENSE AGREEMENT FOR MICROSOFT ﬂ " "

SOFTWARE Install".

IMPORTAMT: READ CAREFULLY - The Microsoft Corporation [*'Microsoft')
operating system components which you are about to install, including any “onling'!

or electronic documentation ['05 COMPONENTS"), are subject to the terms and :__j The ﬁles Of the SerVilce paCk get inSta”ed'
This takes about 5 min.

IV Accept the License Agreement (must accept befare instaling the Service Pack]

r Backup files necessary to uninstall this Service Pack at a later time (requires
iapproximately B0ME additional disk space]

Bead Me I Inztall ’ Lancel

After the installation the prompt for restart od
the instrument appears.

Wwindows MT 4.0 Service Pack 5 installation iz complete. *'ou must restart your computer
for the Service Pack update to take effect.

» Click button "Restart".
If pou install any additional YWindows NT components fram the original Windaws NT CD,
you should then reinstall Service Pack 5 to ensure the new components are updated.

The instrument restarts.
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Contents - Chapter 2 "Getting Started"

4 Getting Started
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2 Getting Started

Chapter 2 provides a fast introduction to operation by guiding the user step by step through a
measurement example.

Before starting any measurement with the ESPI, please note the instructions given in chapter 1 for
putting the instrument into operation. In chapters 3 you will find detailed information on customizing the
instrument and the display.

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

Measurement Example

This section describes a typical and simple measurement task for an EMI test receiver. Each operating
step is explained with the aid of ESPI for rapid familiarization of the user without the need to know all the
details of the operating functions.

In the introductory example a standard measurement of level and frequency is performed with the aid
of the SCAN table. This measurement is an overview and precertification measurement to be performed
before the final standard-conformal measurement is carried out.

Note: If unknown (RFI) signals are to be measured, it is strongly recommended to provide for at least
10 dB RF attenuation at the RF input in order to protect the input circuit.

In the following example the test receiver is set to default values in the receiver mode. The default setup
is activated by pressing first the RECEIVER hotkey and then the PRESET key. The main default
parameters are listed in the following table.

Table 2-1 Default parameters after preset in recveiver mode
Parameter Setting

Receiver frequency 100 MHz

RF attenuation Auto

Preamplifier Off

Detector AV

Measurement time 100 ms

RES bandwidth 120 kHz

Demodulator Off

Trigger Free run
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Example of Level and Frequency Measurement

Measurement

Measurement and display of RFI signal levels versus frequency is one of the most frequent tasks
performed by an EMI test receiver. In the case of unknown signals, PRESET values will mostly be used
for the measurement. If levels higher than +137 dBuV (10 dB RF attenuation) are expected or possible,
a power attenuator has to be connected in front of the test receiver input. Very high levels may
otherwise damage or destroy the attenuator or input mixer.

Main Test Receiver Functions

The main functions required for the level and frequency measurement are setting the SCAN table
(START FREQUENCY, STOP FREQUENCY, STEPSIZE), selecting the resolution (IF) bandwidth (RES
BW), setting the measurement time (MEAS TIME) and selecting the detectors (eg peak or average) and
MARKER functions required for the analysis.

Measurement Sequence - Level and Frequency Measurement

In this example the spectrum of the signal present at RF INPUT is recorded in the frequency range 150
kHz to 30 MHz. The scan table and associated parameters are manually set.

The example is generally suitable for all fast pre-compliance measurements required for measuring
unknown noise spectra of DUTs in the development stage and for modifying prototypes and can be
used as a basis for final tests later on.

The high speed of fully synthesized scans, the frequency and amplitude accuracy and the wide dynamic
range of Test Receiver ESPI are of utmost importance and very useful for these measurements.

The following measurement steps are performed:

. PRESET of instrument.
. Selecting RECEIVER mode (RECEIVER hotkey).
. Programming the scan table: stop frequency 30 MHz, 1 scan range

. Selecting detectors, measurement bandwidth and measurement time

1

2

3

4

5. Applying the signal (RF input)
6. Starting the scan

7. Level analysis in the frequency domain using MARKER function

8. Setting the SPLIT SCREEN function

9. Tuning to the receiver frequency using the TUNE TO MARKER function
10. From overview to standard-conformal measurement

11. Storing test results, tables and diagrams
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1. Resetting the instrument and
2. Selecting the RECEIVER mode
PRESET

1142.8142.12

RECEI VER

|

» Press first the PRESET key and

RECEIVER hotkey.
The main receiver menu is opened. The receiver

mode is set.
The following screen is displayed:

REL

then the

@ HT RECETUER
Akt 18 4B AUTO FREAMF OFF FREQUEHCY
FREQUENCY 100.000000@ MH=z
LEVEL AU 8.49 dBpU
DETECTOR®,
—II : . . . : l
-1i@ 2 i@ 28 ) 4@ e &) ™ HEAS TIHE
DEHOD ©
| 1 MHz 18 fH=z 108 FMHz 1 GHz
Lo
-EHEJ:
1au [
CLRHR 'E"al
=
»
30
]
—1@:
1
158 kH= 1 GHz RUH
SPECTRUN SCAH
Fig.2-1 Display after selecting the default setup in receiver mode
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3. Programming a SCAN table

| Q » Press the SWEEP key.
USE CURR Q » In the SWEEP menu press the USE SCAN TABLE
SETTINGS softkey.
S D A menu is displayed where the whole display range
can be defined and divided into scan subranges.
After PRESET a scan range of 150 kHz to 1 GHz is
— preset on the frequency axis.
TABLE Now the stop frequency is set to 30 MHz.

REI 1728 kHz

1
B
LAY
CLRHR [
50
-0

15@ kHz 1 GHz

Fig.2-2 Scan range after selecting default setup with PRESET

» Press the DOWN cursor in the DATA VARIATION
field repeatedly until a line in the scan table is
marked.

» Press the RIGHT cursor key in the DATA
VARIATION field.

An entry in the RANGE 2 column is marked.
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DELETE » Press the DELETE RANGE softkey.
RANGE All entries in column RANGE 2 are cleared.

The following scan table is now displayed:

o
<@
1 auf™®
CLRUR 6@|
5@
@

158 kHz 1 GHz

Fig.2-3 Modified SCAN table for preparing a SCAN

After editing the scan subrange, the frequency
display has to be adapted to the new settings. The
lowest START frequency of SCAN range 1 and the
highest STOP frequency of the subsequently
defined subranges are used for defining the start
and stop frequencies of the graphics display. In the
example the limit frequencies of SCAN RANGE 1
are therefore also the limits of the graphics display.

» Press the ADJUST AXIS softkey.

AXI S The respective frequency values in the table are
transferred to adapt the display.

» Press the menu change key PREV.
The USE SCAN TABLE submenu is closed.
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SELECT
TRACE

1142.8142.12

4. Selecting detectors

Up to three detectors can be connected in parallel to
simultaneously display the amplitude at every frequency
as a function of detector weighting. When a parallel
detector is selected, the slowest detector (in the sense
of a calibrated measurement) determines the speed or
the total measurement time required for the scan. The
fastest scan is performed when the peak detector is
used as the sole detector.

In the example, the peak detector (trace 1) and the
average detector (trace 2; default) are used in an
overview measurement.

» Press the TRACE key.

The TRACE menu is opened where the trace can
be selected and the detector for the selected trace
can be determined.

» Press the SELECT TRACE softkey.

A data input field is opened where the number of
the trace, here 1, can be entered. The input is
confirmed with the ENTER key.

» Press the DETECTOR softkey.

The DETECTOR menu is opened where different
detectors, MAX PEAK, MIN PEAK, QUASIPEAK,
AVERAGE and RMS, can be selected for trace 1.

» Press the MAX PEAK softkey.

The peak detector is selected.
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san | P HALD

SCAN

STOP
SCAN

STOP
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» Repeat the settings for trace 2.

» Press the CLEAR / WRITE softkey.

In the DETECTOR menu select the AVERAGE
detector.

5. Applying the signal
» Connect RF cable to the RF input.

6. Starting the scan
» Press the SWEEP key.
The SWEEP/SCAN menu is openend.

» Press the RUN SCAN softkey.

The measurement with the selected PEAK and
AVERAGE detectors is continuously repeated
because the default setting CONTINUOUS SCAN
remains unchanged.

At the same time the HOLD SCAN and STOP
SCAN softkeys are displayed with the aid of which
the scan can be interrupted (HOLD SCAN) or
aborted (STOP SCAN).

In the example the scan should be aborted.

» Press the STOP SCAN softkey.
The measurement is aborted.

Peak and average results (see Fig.2-4 should be
further analyzed with the aid of the built-in marker
functions.

Depending on the DUT, diverse trace forms are
obtained. For this reason the diagram below should
be regarded as an example.

The scaling of the y-axis can be adjusted in the
AMPT menu by means of softkey GRID RANGE
LOG MANUAL if necessary.
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REU 9 kHz
@ 1T 1 m= RECETIUER
Att 18 dB FREAMF. OFF FREOUEHCY
FREQUENCY 28.0340000 MH=z
LEVEL AU -6.32 dBpU
DETECTOR®
g 2 10 20 0 40 i ) ?@I S
DENOD =
Lt} 1 MHz 12 MHz
35
38
1PE=| | .’|
e WINTID I fﬂw
T M T
n SNENEEE o bl Il
2 |
15@ kHz : 30 MHz RUH

g i e

| SPECTRUN l :
Fig.2-4

peak/average detector

VARIATION
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Result display of standard pre-compliance measurement using

7. Level analysis in frequency domain using

>

MARKER functions
Press the MRK key.

The marker jumps to the largest signal peak shown

on the display screen.

Note: When the marker is switched on for the first

time,

it automatically performs the PEAK

SEARCH function as demonstrated in this

example.

If a marker was already active, the PEAK
softkey in the MRK-> menu must be pressed in
order to set the currently active marker to the

displayed signal maximum.

The level and frequency measured by the marker
can be read in the marker field at the upper edge of

the display screen.

» Move the marker on the trace with the aid of the

spinwheel.

The respective level and frequency values are

displayed in the marker field.
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gt
U
59

PEAK
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or with
PEAK search functions

» Press the Press the MKR - key.
The MARKER - menu is opened.

» Press the PEAK softkey.

The marker is positioned at the maximum level in
the display.

» Press the menu change key NEXT.

The right submenu is opened.

» Press the NEXT MODE softkey.
The NEXT MODE submenu is opened.

» Press the ABSOLUTE PEAK/MIN softkey.

» Press the menu change key PREV.
The NEXT MODE menu is closed.

» Press the menu change key NEXT.

The left submenu is opened.

» Press the NEXT PEAK softkey.

The marker moves to the next lower level in the
spectrum irrespective of whether the frequency is
higher or lower than that of the previously measured
PEAK value.
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» Press the menu change key NEXT.

The right submenu is opened.

» Press the NEXT MODE softkey.

The NEXT MODE submenu is opened.

» Press the SEARCH NEXT RIGHT softkey.

» Press the menu change key PREV.

The NEXT MODE menu is closed.

» Press the menu change key NEXT.

The left submenu is opened.

» Press the NEXT PEAK softkey.

The marker is displayed on the next level at a higher
frequency (see Fig.2-5).

The displayed spectrum can be further analyzed
with the aid of up to four markers. The markers can
be assigned to different traces.

» Press the DISP key in the SYSTEM field.

The SYSTEM DISPLAY menu is opened.

» Press the FULL SCREEN softkey.

One window is displayed on the screen
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@ REM 9 KHz Delta 2 [T1]
HT 1 ws -2.61 dB
Att 10 dB FREAMNP OFF -396.P0APADARR kHz
4Bl T'5p 1 Hz Srl@ iz T1]
41,06 dBul SPLIT
o A 19=2RRRARRA MH - | SCREEN
1 PE- 1
CLRUR |

3@ MHz CONFIG
DISPLAY ©

Fig.2-5 Screen display with marker

8. Setting the SPLIT SCREEN function

The SPLIT SCREEN function simplifies the analysis
of measured data, particularly at critical frequencies.
In the split-screen mode, the frequency, eg that of
the active marker, and the level of the active
detectors are displayed in the upper half of the
screen numerically and on a bargraph.

» Press the DISP key in the SYSTEM field.
The SYSTEM DISPLAY menu is opened.

DIsP :’ FULL
SCREEN
SPLIT
SCREEN

SPLIT » Press the SPLIT SCREEN softkey.
[?CREEN Two windows are displayed on the screen.

i
aee
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9. Tuning the receiver frequency and obtaining

final test results using the QUASI-PEAK detector

The currently measured frequency can be rapidly
changed eg with the TUNE TO MARKER softkey in
the MKR - menu. Other or additional detectors can
be switched on at this receive frequency and an
overview of levels of all active detectors is given.
For measurements to standard, the measurement
time must first be setto 1 s.

» Press the MKR key.

Marker 1 is displayed.

Frequency and level values can be read in the
marker field at the top left of the screen.

» Press the MKR - key.

The MARKER - menu is opened.

» Press the TUNE TO MARKER softkey.

The current receive frequency is tuned to the
marker frequency.

A measurement time of 1 s must be set for
measurements to standard.

» Press the RECEIVER hotkey.

The RECEIVER menu is opened.
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» Press the MEAS TIME softkey.

The window with the currently set measurement
time is opened (1 ms in the example).

» Enter 1 on the numeric keypad and terminate by
pressing s.

The new measurement time is displayed.

The quasi-peak detector should now be switched on
in addition.

» Press the DETECTOR softkey.

The DETECTOR menu is opened. The peak and
average detectors of the pre-compliance
measurement are active.

» Press the QUASI-PEAK and the MAX PEAK
softkey.

The LEVEL at the current receive frequency is

displayed for three detectors numerically and on
three bargraphs (see Fig.2-6).
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REL 9 kHz
HT 1=

Att 1@ dB FREAMF OFF
FREQUENCY 802 .0000 kH=z
LEVEL PK+ 15.67 dBpU fIIH PEAK
AU 5.90 dBpU
T .
I ]
 ————— ; ; . : i ]
10 D 1 Za ) 4 =2 ca 7
RNS
| - 1 MH=z Mtz 1 [T1]
1 RN '32
CLRHR [ 58 " OF RBU
G m EUN[:I]UPLEDI
ELan J] b T ; e
m b ot L 3I@ITI‘;HZ

| SPECTRUN

Fig.2-6 Analysis of single frequencies with standard measurement time and several detectors
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10. From overview to standard-conformal
measurement

Data reduction and automatic routines for final
measurement

The ESPI offers several data reduction methods for
interactive or automatic final measurements.

The methods are described in Chapter 4, Section
"Data Reduction and Subrange Maxima".

Limit lines

A final measurement to standard can be performed
when active limit lines are displayed in the diagram
during the described analysis and measurements
are repeated at all critical frequencies using the
standard measurement time and a corresponding
detector.

The use and setting of limit lines is described in
Chapter 4, Section "Limit Lines - LIMIT Key".

Transducer

Care should be taken that the correction values or
transducer factors available in tabular form are
considered in the measurement result when
accessories with frequency-dependent
characteristics are used. Several correction tables
can be combined to form a transducer set.

The use and entry of transducer tables is described
in Chapter 4, Section "Using Transducers".

11. Storing test results, tables or diagrams on
floppy

In the example, test results are stored on a floppy.
Measured data are output to a file type *.wmf for use
in other applications.

DEVICE1l and output to a file type *wmf is
automatically selected with PRESET.

The display elements are now selected.

» Press the HCOPY key.

The HCOPY SETTINGS menu is opened where the
output of measurement and device data can be
configured and started.

» Insert a floppy into the floppy disk drive.
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PRI NT
SCREEN

» Press the PRINT SCREEN softkey.

The output is started. A window is displayed where
the file name and the path must be entered using
the built-in auxiliary line editor or the external
keyboard, eg

A:\ display.wmf.

» Press the ENTER key.

The screen content is stored on the floppy under the
specified file name.

During storing the softkeys are blanked. Operation
in the menus can be continued when the softkeys
are displayed again.

The file can be used in other Windows applications,
ie it can be linked.

Fig. 2-7 gives an example of a stored display. In the
example, two limit lines are active and four markers
positioned in the spectrum.

mar ker info

@ RBW 2 kHz Delta 4 [T1] s
MT 1= -15.68 dB | HAHE
Att 10 de PREAIFP OFF 170, 000000000 kHz | _
dBpY o 1 [Hz M4zLT1]
depu| |
" | 4 1o " UALUES
e 1 / Delth B CT
CLRHE | 15 THSERT

+ = ?t.uuuuuu; L i
- Deltd B L7113 UALUE
| L A8t dB
- il
) e | 7. 0p2T0000p KHz DELETE

bas—
—"1 |} -
07 s 111 unLUE
. - FF_'__,_d—‘_' |
] 4 L/ ILINIT LIHE
\_/ — . i I~ ——
| Jll A b / 1 m lmlu e TTasaa
mar ker N | SHIFT ¥
‘\‘ \ﬂ h | ’)J ILINIT LINE
15 —— T —
i 11 W, ] 1
) u 1l MI*‘LMJ ! J
5 l“jlr WJ M . SAUE
LINIT LIHE
a r
150 kHz 3@ IHz
['SPECTRUN_ ]
Fig. 2-7 Result display stored in a file in WMF format
Note: A detailed description of the file management for complete receiver setups, data records for

traces (traces 1-3), limit lines and transducer is given in in Chapter 4, Section
"Management of Data Files".
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3 Manual Operation

Chapter 3 provides an overview of the operating concept and the basic steps of manual operation of the
ESPI. This includes a description of the screen, of the control of menus and of the setting 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,
6 and 7.

The operation of the receiver 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 values 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 on 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 measuring function.

The screen is subdivided into three areas:

Diagramm area hotkey area softkey area
I | |
@ RBW 2 kHz Delta 4 [T1] s
MT 1= -15.68 dB | HAHE
Att 18 de PREANF OFF 175.00P00RE0A kHz | _
dBp¥ [cp 1 MH= @M=L T1] TR
41.06(dBpl| |
" B P sl vt | UALUES
RN 1 Delts £ [T13 ]
CLRMR Y -2.61 dB
-1 2 459 PRPORRaE <H IHSERT
s Deltd B 0713 UALUE
|5 L1 L -9.8% dB
] 1] 175 PO00000aR KHz DELETE
R el P 1411 UALUE
-3 =
ez il | SHIFT &8
» J 4 i ILINIT LIHE
. | —_
iy Ll d prmassasssnasssne
2 MIV “ ’)ijm TSHIFT ¥
ILINIT LIHE
15 i ﬁ{l‘—— | T
lI_II 1] W I 1
) I ILL”I ﬁ‘L”J ! J
5 l“jlr LHHJ | SAUE
LINIT LIHE
@
150 kHz 3@ MHz
I'SPECTRUN ]
Fig. 3-1 Subdivision of screen
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Diagram area This area contains the measuring diagrams and other measured-value

Softkey area

Hotkey area

information as well as the parameters and status information which are
important for analysis of the results.

In addition, message fields, entry windows and tables may be shown in this
area.

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

This area contains the available operating modes and screen modes. The
hotkey area is not superimposed by other graphics.

Diagram Area

Logo Titlefdate Hardware settings Marker/deltamarker
This iz aisoreen bitle (20 chars) *RBLU  30@ kHz Marker 1 [T11
Referencef Z6.dun 99 7257 #UBW 1 MHz -13.62 dBm . HANE
¥ Fef -1 dBn #*Ptt 18 dB #SWT 2.5 ms 120. PP0RPRRA MH= |
max level vy Ty PR Ay w1 pgy st pe— e ———— - Enhansamant
-1 Offget 1@|dB LIMIT Cf t;r\ FAIL Delta @ CT11 IhbT“u
LINE TesH FAIL -42.8@ dB | ane
Status info INSHME | -, 1 pooeebea - |LH | UALUES
Trace info 1 filx /f / \\\ Delta B [T1] 8L ——
! -42.84 dB |GAT
UIEM | -
1o [ —-penerreatiH={TRG  IHSERT
2 Shx / / \ \ Lelta 4 [T1] LUL VALUE
VIEN | .5 i 3 -61.43 o (TRO
. / / \ -2 .EERMPEPDD fHz DELETE
VIEM | .= { h 750 UALUE
BB |-:o——TRC 6@ dEn / g \ﬁz\ \
| / by ]
1 . SHIFT ¥
Th | ‘rll L{”J s WWW ILTHIT LTHE
y-axis labelling |-1o00 SAVE
Melfenster LINIT LIHE
1 MHzr Span 18 IHz

Fig. 3-2
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Subdivision of the ESPI screen in analyzer mode (without measuring diagram)
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- DELTA MARKER 2 REH 300 kHz Delta 2 [T11 p
208 kHz UBL 1 MHz -Z0.37 dB HAHE
Ref -2 dBm Akt 18 dB SHT 2.5 ms SRR . IPRPRRRR kHz

-20 Narker] 1 [T11
-33.95 dBm
-39 T 137 B

T
/ Marker le%\tz

| UALUES

| _0 THSERT
L mit/ine \ Limijt line UALUE
--50 =
/ " \ DELETE
--50 Bejtarrarker LEILLE
/ \ R
[ ILIHIT LIHE
Limitl—
--50 SHIFT':'
'LINIT LIHE
1] — -
| _11@ SAVE
LIHIT LIHE
-120
Center 128 MH 1 MHz» Span 1@ Hz

| SPECTRUH

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 logo
Logo
Screen title Indication of selected screen title
Date / time Indication of date and time

Hardware settings

Receiver mode

RBW Indication of the set IF bandwidth.
Att Indication of the set RF attenuation.
MT Indication of the set measurement time
PREAMP Indication of preamplifier status.
1142.8142.12 3.3
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Analyzer mode

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.

Indication of the set video 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 sweep time.

If the sweep time does not correspond to the value of the automatic
coupling an asterisk "*" is prefixed to the field. The colour of the asterisk
turns red as soon as the sweep time falls below the value of the
automatic coupling.

SWT

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
TOI TOI measurement active (3rd order intercept)

Limit check Indication of the result of the limit check.

X-axis labelling Display of the x-scaling.

10 MHz/ 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 1,2345678901234 G| depending on whether the keys FREQ/SPAN or the softkeys
START/STOP were last pressed.
'Start 1, 2345678901234 G | If span = 0 Hz, the center frequency is always displayed.

'Span 1. 2345678901234 GHz! The set frequency range (SPAN) or the stop frequency is displayed,
depending on whether the keys FREQ/SPAN or the softkeys

'Stop 1.2345678901234 GHz! START/STOP were last pressed.

’’’’’ T If span = 0 Hz, the trigger moment (PRETRIGGER) is displayed.

‘Trigger 1.234 ns |
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Status information

UNCAL

OVLD / IFOVL

MSG / LOUNL

OVEN

Trace info:

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

Example:

1 PK*
CLRWR
1-2

1142.8142.12

The status information on the left side of the diagram hint at irregularity
(e.g- UNCAL)

"UNCAL" is indicated under the following circumstances:
» 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

OVLD is indicated when the input mixer is overloaded.
Increase input attenuation

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

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.

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

Every active measurement curve (trace # 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 = trace number (1 ... 3)

selected detector

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

QP: QUASIPEAK detector

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

detector

mode = indication of sweep mode
CLRWR: CLEAR/WRITE
MAXH: MAX HOLD
MINH: MIN HOLD
AVG: AVERAGE
VIEW: VIEW

Trace math = trace math active
1-2 trace 1 - trace 2
1-3: trace 1 - trace 3
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Instrument settings
(Enhancement Labels)

SGL

GAT

TRG
LVL

FRQ
PRN

75 Q
EXT
PA

PS
TDF

TDS

Entry fields:

Entry window

Tables

1142.8142.12

Indication of user instrument settings which influence the measuring
result and which are not immediately obvious 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:

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

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

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

The display is retained until the cause is eliminated by the user. l.e.,
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/scan is set to SINGLE SWEEP or SINGLE SCAN

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 Q.
The instrument is configured for operation with external reference

The RF preamplification is switched on (option ESPI-B2).

The HF preselection is switched on.
A antenna correction factor (TRANSDUCER FACTOR) is switched on.

A set of antenna correction factors (TRANSDUCER SETS) is switched
on.

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

The tables are superimposed in the diagram area, if required. They

are used for indication and configuration of the instrument
parameters..
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Message windows:

Message field

System messages

Traces:
1to3

Limit lines

Message fields provide notes on measurements, e.g. results 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 field:

These system messages contain only arbitrary information. They hint
at events which are of interest for the user but do not affect the
measurement or functioning 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 until 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 user may select one of the buttons using the cursor keys and
initiate the associated 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 to mark level curves or spectral distributions which
must not be exceeded or dropped below.

The ESPI provides two display modes:

* Full Screen:

» Split Screen:

1142.8142.12

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 full-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 its window is blanked out.

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

Split Screen

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

REH 2 kHz
Hr 1z

FREQUENCY 802.0000 kH=z
LEVEL PK+ 15.67 dBpV HITH PEAK
QPK 11.00 dBpU
AU 5.90 dBpV
— | . . . . . . ;
-ia a ia 0 3@ 4a 5@ (=14} T
Delta 2 [Tiiz-61 = RNS
=396 . A000AAA0R kH=
" 1 HMH=z M= 1 [T11
Lm0 -
gft i N I Ml
SADTPLAAE TRE0 |
i T Tk 1, T
B 22T ) 0 e
15@_._k_HZ I 30 MH=
.

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

In the receiver mode, the screen is divided up according to fixed configurations.

Table 3-1 Default assignment of traces to windows with split screen in the receiver mode

upper (screen A) Indication of level and frequency

lower (screen B) Scan spectrum

In analyzer 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 displayed 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: ‘
SOFTKEY _ || =
LABEL 1 #7—— indication of submenu (arrow)
|
|
|
|

SOFTKEY
LABEL 2

SOFTKEY | Softkey active (green)
LABEL3 |

|
softkey function not available
LABEL 4 ‘ h
i (without 3D frame)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| SOFTKEY
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

LABEL 5

LABEL 6

|
|
|
|
SOFTKEY |
|
|
|

SOFTKEY .
LABEL7 | softkey active, opens a data

. entry field (red)

SOFTKEY
LABEL 8

|
|
|
SOFTKEY |
LABEL 9 -~ indication 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 call 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 3-3 Factory-set color assignment of soft keys

Softkey color | Meaning

gray Softkey switched off
green Softkey switched on
red Softkey 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:

« If 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 label "B 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 allocated to the eight keys on the bottom margin of the screen. They change between
modes and the active diagrams.
The menu only shows the hotkeys which are actually used:

‘SPECTRUM‘ ‘RECEIVERH || || | ‘ ‘ ‘SCREENB‘

o @ @& @ b & @&

A keystroke activates the associated hotkey. An activated hotkey changes its frame:

¥

Calling and Changing the Menus

The operation of the receiver is menu-controlled 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 be entered or not.

Softkeys with an arrow allow for branching into further menus (so-called submenus): The field ‘B 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 to the next higher
menu is caused automatically after pressing a softkey.

=1 =i

Selection of a submenu is always effected via a softkey.

SOFTKEY, The labeling of all softkeys which call a submenu includes an arrow.
il

¥
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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 tables.

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

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

Numeric Keypad

7 8 9 | v

4 5 6 mv

1 2 3 v

o |.]]- E
= =3

1142.8142.12

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

Number keys 0 to 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 "-"is 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 entry.

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 subsequent 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

Terminates the input of dimensionless quantities. The
new value is set.

Note: The ENTER keys assumes the function of the

Hz key for frequency input, and the function of
the us(kHz) 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.

The roll-key has various functions:

e With numeric entry, the instrument parameter is incremented (turning

@ clockwise) or decremented (turning counterclockwise) at a defined step

size.

e In tables, the roll-key can be used to shift the cursor horizontally or
vertically 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.

« Pressing 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 @ and 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.

(o) %]
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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 hierarchical level of the menu they are assigned to. Selection and setting of

parameters in tables is described in section

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.

1142.8142.12

"Selection and Setting of Parameters in Tables" .

Most keys of the receiver are used to enter menus
where the selection and the settings are made. Few
settings can be made directly by means of a keystroke,
only.

Example: Call up of preset settings
> Press PRESET key

The receiver is brought into a predefined initial state.

PRESET

¥

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 illuminated.

SIWGL t} S| GNAL

Example: Selection 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
(external reference) and vice versa. When in the
active setting the softkey menu item is illuminated.

REFERENCE t} REFERENCE

TN g EXT INT o[EXT

¥ |
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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 is made in
an alphanumeric data entry
window.

1142.8142.12

Example: sweep setting
> Press SWEEP key.
» Press CONTINOUS SWEEP softkey.

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.

CONTI NUOUS CONTI NUQUS
SVEEP, SWEEP

S| NGL% [ SI NGLE
SWEEP SV\EE%

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).

SVEEEP
COUNT

SWEEP COUNT

ﬁ 100
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4. The softkey is used to select the
parameter, the setting is made in
an (alpha)numeric data entry
window. The softkey function is
switched on. To switch off the
function, the softkey has to be
pressed again.

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

1142.8142.12

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

The window for entering the marker frequency is
opened. The softkey is colored (factory set: red).
Markerl is switched on and the peak search is started.

MARKER 1

MARKER 1
ﬁ 42.03456788 MHz

» Press MARKER 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.

MARKER 1

MARKER 2
[ ) DELTA MARKER 2
ﬁ 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).

SORT
MODE
SORT MODE |
:> Y by NAME
by DATE/ TI ME
by EXTENSI ON
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Editing of Numeric Parameters

The entry of numeric values is always made in a data entry window, which is displayed automatically
after selection of the parameter.

Head line with

parameter name

10.2457535 GHz -} Editing line with
parameter value and unit

START FREQUENCY OUT OF RANGE

Status and message line

The headline indicates the name of the instrument parameter, which has been selected. The entry is
made in the editing line. Subsequent to 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 menu)

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

Example: center frequency (frequency-sweep mode)

FREQ

(ﬁ :} 1.5 Gz

Entry via number keys > Enter required value via number keys.

Example:

200 Mz

Entry via cursor keys  » Cursor (2] or[=] until obtaining the required value.

Example:

(<]
o] =0
&

=

200 Mz
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Terminating the entry

Correcting the entry

1142.8142.12

Entry via roll-key

Deleting an entry

» Rotate the roll-key until reaching the required value.

The variation step size increases with increasing
rotational speed.

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

Example:

,\\\
L J :}
\ ) 1.75 Gz

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

» 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 roll-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 key.

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:

(o]

P
0 Hz
out of range

» Position the cursor beside the digit which is to be
deleted using the cursor keys(¢] or (] .

» 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

Aborting the entry

1142.8142.12

» 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.

» Press ESC key
The original parameter value is restored. The new
entry is deleted.

» Press ESC key 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 active.
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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 alphanumeric 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 text
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

BANDPASS- FI LTER TEST 23A

T— inputlin

+— message line

Entry of text

Correcting the entry

Terminating the entry

Aborting the entry

1142.8142.12

» Select parameter.

>

or

>

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 to the cursor.

Enter further characters

Delete the entry using the DELETE key or
BACKSPACE key.

Press the ENTER key of the external keyboard
The data entry window is closed and the new value is
accepted for the instrument.

Press the ESC key on the front panel

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 letters as well as special characters in two 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.

CoVVEASDATAY STANDARD. CAL —— input line

——— message line

[ABCDEFGH JKLMNOPQRSTUVWXYZAQU! 2" $% () {[]}
abcdef ghi j kl mnopgr st uvwxyzaoul, ; <>| @u23"°

\+xH~ - =
123456780 | help line editor

The cursor keys () orl& toggle between entry in the editing line and selection in the help line editor.

Entry of text

Correcting the entry

Terminating the entry

Aborting the entry

1142.8142.12

» 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.

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 [@) and (2] .

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

Locate the cursor in the editing line using the cursor key@ .

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

» Press the CLR key.

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

The receiver uses numerous 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 table
entries such as deletion of tables, copying of lines or columns, marking of table elements, restoring
default states.

The definition of individual tables and the operation of particular editing functions can be looked 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 subsequent to calling this menu in most
cases and the marking cursor is positioned to the top field
of the left column.

« |f the menu contains various 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

NAVE COVPATI BLE |[LIM T CHECK | TRACE MARG N
GSM22UP v of f 1 0 dB

V' LP1GHz on 2 y 04dB

vV LP1GHz v of f 1 0 dB
M L461A of f 2

Selection of the parameter (or the setting) 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 to 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 roll-key.
The parameter/the setting has been selected.

The selected parameter can be edited the way described below:

3. Editing the marked parameter

NAVE COVPATI BLE [LIM T CHECK | TRACE MARGI N
GSMR2UP v of f 1 0 dB

v LP1GHz on 2 0 dB

v LP1GH v of f 1 0 dB

T M L461A of f 2

checkmark

a) Toggling between two

/
B
3

-10 dB

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

» Press one of the unit 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 displayed

1142.8142.12

3.22

If an element of a table can be switched on and off only, the
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b) Opening a data entry
window

¢) Opening a selection
table

Abortion of entry

Scrolling

1142.8142.12

If a table entry consists of an (alpha-) humeric value, selection
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 data
entry window is opened automatically.

If a table entry may have various states (e.g., colors from a
color pallet, fixed filter bandwidths, etc.), a table indicating all
possible states is displayed with selection. The current state is
and marked by a 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.

» Press the ESC key.

The current entry/selection is aborted and the original setting
is restored.

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
text.

> Actuate the PAGE UP or PAGE DOWN softkeys.

The table is paged forward or back by one page.

» Press cursor key (=) orle].

The table is scrolled up or down by one line.
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Menu Overview

The following section gives a graphical overview of the ESPI 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 detail 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
IEC/IEEE-bus commands to softkeys.

FREQ Key

Receiver

RECEI VER
FREQ } FREQUENCY

1142.8142.12

STEPSI ZE
O

START

STCOP

\/

Analyzer

CENTER

CF_
STEPSI ZEV

START

STOP

FREQUENCY
OFFSET

SI GNAL
TRACK ¥

AUTO
COARSE

AUTO
FI NE

STEPSI ZE
MANUAL

STEPSI ZE
= FREQ

3.24

TRACK
ON [OFF

TRACK
BW

TRACK
THRESHOLD

SELECT
TRACE

Span <> 0 Span = 0

0. 1* SPAN 0.1 * RBW

0. 5* SPAN 0.5 * RBW
X * SPAN X * RBW
= CENTER = CENTER
= MARKER = MARKER
MANUAL MANUAL

* L
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SPAN Key

Receiver

ithout
sy

1142.8142.12

Analyzer

SPAN
MANUAL

SVEEEPTI ME
MANUAL

FULL SPAN

ZERO SPAN

LAST SPAN

E-2
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AMPT Key

Wl

I

ESPI-B2
only

1142.8142.12

Receiver

RF ATTEN
MANUAL

&R D
M N LEVEL

dBm

dBuA

dBpW

dBpT

Analyzer

REF LEVEL

RANGE
LOG MANUAL
RANGE

LI NEAR

RF ATTEN
MANUAL

»

UNIT & ]

REF LEVEL
PGSI TI ON

REF LEVEL
OFFSET

GRI D
ABS| REL

\/

NPUT
75Q

-

dBnv

dBuv

dBpA

dBpwW

VOLT

AVPERE

VWATT
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MKR Key
Receiver Analyzer
j MARKER 1 MARKER 1 MKR- >TRACE
MR 2 | ik
MARKER 3 MARKER 3
MARKER 4 ONT RESQL
| MARKER 4 MARKER 4 10 kHz
MARKER MARKER CNT RESOL
INORM DELTA| NORM DELTA 1 kHz
MKR- >TRACE S| GNAL CNT RESOL
COUNT 100 Hz
REFERENCE |__ | CNT RESCL
FI XED © 10 Hz
VARKER CNT RESOL
— T— S
ALL MARKER ALL MARKER CNT RESOL
| OFF | OFF 0.1 Hz
\/
REF FXD
ON OFF
REF PO NT
L LEVEL |
REF PO NT
LVL OFFSET
REF PO NT
FREQUENCY
REF PO NT
TI VE
PEAK
SEARCH

1142.8142.12 3.27 E-2
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MKR-> Key
Receiver
MKR- >
> STEPSI ZE
PEAK MN
NEXT PEAK NEXT M N
ADD TO NEXT NMODE
PEAK LI ST g L
TUNE TO SETTI NGS
MARKER COUPLED -
MARKER
TRACK SEARCH
NEXT LEFT
N SEARCH
< NEXT Rl GHT
PEAK
EXCURSI ON
MARKER- >
TRACE

SEARCH LI M
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Analyzer

S -
h MARKER

PEAK

CENTER
=MKR FREQ

REF LEVEL
=MKR LVL

NEXT PEAK

NEXTI\/U{']E

SEARCH
LIMTSO

PEAK
EXCURSI ON

MRK- >TRACE

MKR -> CH
STEPSI ZE

M N

NEXT M N

NEXT MODE
<

2 4
I I4
*

OFF

SEARCH LI M

1142.8142.12
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SEARCH
NEXT LEFT]

SEARCH
NEXT RI GHT|
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MKR FCTN Key

VKR SELECT
ONT MARKER

I

1142.8142.12

Receiver

PEAK

MARKER

ZO0OM

PREV ZOOM
RANGE

ZOOM
OFF

MRK- >
TRACE

Analyzer
SELECT
MARKER
PEAK
NO SE
MEAS
PHASE » | PH NO SE
NO SE & ON OFF
REF POl NT|
LEVEL
REF PO NT
N DB DOW
LVL OFFSET
REF POl NT
FREQUENCY
MARKER |, | MKR DEMOD PEAK
DEMD ON OFF SEARCH
MRK- > AM
TRACE
FM
MKR
STOP TIME
CONT
DEMOD L
*
3.30
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BW Key
Receiver Analyzer
RES BW
e s
VI DEO BW
h 200 Hz MANUAL
o Ko SVEEPTI ME VBW MODE
MANUAL LIN LOG
e MR
P RBW COUPLI NG |
UNCOUPLED RATIO &
DEFAULT
COUPLI NG
FI LTER FILTER
TYPE TYPE
\ 4
RBW VBW
PULSE [.1]
RBW VBW
NO SE [10
RBW VBW
MANUAL
SPAN/ RBW
MANUAL
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=)

SWEEP Key

Receiver
USE SCAN |
TABLE & ﬁ
[ ADJUST |
. AISs |
| NS BEFORE
RANGE
S| NGLE I NSRAAFNGETER
SCAN
- DELETE

FREQ AXI S
LIN

RANGE
RANGES
6- 10

RUN
SCAN
RUN
¢ SCAN
T
]
HOLD |
SCAN ﬁ
STOP _—
SCAN ‘ |
]
CONT AT
REC FREQ
CONT AT
HOLD
STOP
SCAN

1142.8142.12
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Analyzer

SI NGLE
SVEEEP

CONTI NUE
SGL SVEEP

| SWEEPTI ME|
AUTO

SVEEEP
COUNT

SG. SVEEP

DI SP OFF

E-2
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MEAS Key
Receiver
S |
MEAS TI NE SR
N EEE MAX PEAK
DEMD
v AM M N PEAK
FI NAL
MEAS & PEAK ESH2- 75
SEARCH ENV 4200 FM QUASI PEAK
EDI T PEAK
LisT o | ESHB-25 AVERAGE
NO OF
PEAKS CFF RVE
PEAKS PRESCAN
SUBRANGES PHASES 1, —
FI NAL
MARG N PHASES &/ QP RBW
UNCOUPLED
FI NAL
MEAS TI ME
AUTOMATI C
FI NAL
I NTER t f
ACTI VE
v v
B T RUN FINAL| [RUN FI NAL
NEAS
FREQUENCY o 'VE«AS PHASE N
| NSERT PHASE L1
L L
DELETE PHASE L2
SORT BY
FREQUENCY PHASE L3
SORT BY PE
DELTA LI M GROUNDED
ASCI T FILE BE
EXPORT FLOATI NG
DECI M SEP
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> POVER SET
ON OFF REFERENCE
T POVER
PEAK ABS REL
RVB
MAX HOLD
MEAN N OFF
| STANDARD | AVERAGE
DEVI ATl ON ON OFF
LIMTS NUMBER CF
ON | OFF SWEEPS
START
LIMT
STOP
LIMT
NADC
TETRA
PDC
PHS
CDMVA
—>»[ No OF ACP LIMT
ADJ CHAN CHECK
CHANNEL EDI T
BANDW DTH | | ACP LIMT
ADJ CHAN
BANDW DTH
ADJ CHAN
SPACI NG
CP/ ACP
ABS | REL
FAST ACP
ON OFF
SELECT
TRACE
ADJUST
REF LVL
ADJUST
SETTI NGS
ts at

Analyzer
TI VE DOM
. T
CHAN PVR
ACP oo
OCCUPI ED occup_BW
BANDW DTH_y ON s
% PONER
SI GNAL
STATISTICg BANDW DTH
C'N
C/ No
CHANNEL
BANDW DTH
MODULATI ON
DEPTH
NO SE CORR
Ta N OFF
SELECT
MARKER
ADJUST
i) REF LVL v
APD ADJUST cP | ACP
o B SETTI NGS N OFF
CCDE * CP /| ACP
oN [OFF STANDARD
C/'N
PERCENT CP/ ACP
MARKER X-AXI S CONFI G &
REF LEVEL o No
SET CP
RES BW X- AXI S REFERENCE
RANGE
NO OF CHAN PWR
SAVPLES | HZ
CHANNEL
SCALI NG, Y-AXI S BANDW DTH
MAX VALUE
ADJUST SVEEP
SETTI NGS Y-AXI'S TI MVE
M N VALUE
CONT ADJUST
MEAS REF LWL
SINGLE ADJUST
VEAS ADJUST SETTI NGS
2 SETTI NGS *
ADJUST
DEFAULT SETTI NGS
SETTI NGS *
1142.8142.12 3.34
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TRIG Key

TRI G

o

1142.8142.12

Receiver

FREE RUN

EXTERN

POLARI TY
POS NEG

with option
FSP-B6
only

Analyzer option FSP-B6 option FSP-B6
TVIRG | g TV TRIGER
FREE RUN SETTI NGSB ON  COFF
VI DEO VERT SYNC
VERT SYNC
EXTERN ODD FI ELD
VERT SYNC
I F POAER EVEN FI ELD
RF POVER HOR SYNC
TRI GGER
OFFSET
POLARI TY VI DEO POL
PGS NEG POS NEG
GATED LI NES
TRI GGER 625 525
GATE covs
SETTI NGS* INT EXT
» | *
GATE MODE
LEVEL FEDGE
POLARI TY
PGS’ NEG
GATE
DELAY
GATE
LENGTH
SWEEP
TI VE
PRI NT
SCREEN
*
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TRACE Key
Receiver Analyzer
SELECT SELECT
) ) IEE o e N L
CLEAR/ CLEAR/
VR TE VR TE
MAX HOLD MAX HOLD
AVERAGE
AVG MODE
VEW VIEW EOGW LIN
BLANK BLANK
SCAN ASCI| FILE SVEEP ASCI | FI LE
COUNT EXPORT COUNT EXPORT
DETECTOR +—— DECI M SEP DETECTOR DECI M SEP
sl s ,
PEAK LI ST coPY TRACE
N [6FF TRACE MATH &
\/ \a ¢
FI NAL
MAX PEAK MAX PEAK ¥
T1-T2->T1
SELECT
FI NAL
M N PEAK
M N PEAK
T1-T3->T1 DETECTOR
FI NAL AUTOPEAK
ASI PEAK
QU QUASI PEAK SETECTOR
FI NAL MAX PEAK
AVERAGE AVERAGE
TRACE DETECTOR
RVE Fl NAL PCSI TI ON M N PEAK
RVE DETECTOR
SAVPLE
DETECTOR
RVS
DETECTOR
AVERAGE
DETECTOR
QPK
TRACE
. N2 - MATH OFF

1142.8142.12
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LINES Key

INES j

ﬁ LI NES {}

DI SPLAY
LINE 1

DI SPLAY
LI NE 2

FREQUENCY
LINE 1

FREQUENCY
LINE 2

TI VE
LINE 1

TI VE
LI NE 2

1142.8142.12

SELECT
LIMT LINE

NEWLIMT
LINE {&

EDIT LIMT
LINE b

corPY
LIMT LINE

DELETE
LIMT LINE

X COFFSET

Y OFFSET

DI SPLAY

INSERT |
| VALE |

| DELETE |
| SHFT X |
LIMT LINE

| SHIFT Y |
LIMT LINE

NAVE

VALUES

VALUE

SAVE

LIMT LINE
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DISP Key

CEINN'S

1142.8142.12

Receiver Analyzer
FULL FULL
SCREEN SCREEN
SPLIT SPLIT
SCREEN SCREEN
REF LEVEL
COUPLED
CENTER B
= MARKER A
CENTER A
= MARKER B
CONFI G CONFI G
DI SPLAY o W DI SPLAY & w
SCREEN SELECT SCREEN SELECT
TI TLE OBJECT TI TLE OBJECT
TI ME+DATE TI ME+DATE
o EE BRI GHTNESS o BEE BRI GHTNESS
LOGO LOGO
N OF THNT N OFF TINT
ANNCTATI ON SATURATI ON ANNOTATI ON SATURATI ON
ON OFF ON OFF
DATA ENTRY DATA ENTRY
OPAQUE OPAQUE
DEFAULT PREDEFI NED DEFAULT PREDEFI NED
COLORS 1 COLORS COLCRS 1 COLORS
DEFAULT DEFAULT
COLCRS 2 COLORS 2
DI SPLAY DI SPLAY
PWR SAVE PWR SAVE

™ @1t

3.38
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FILE Key

e b

1142.8142.12

SAVE

RECALL

EDI T
COMVENT

| TEMS TO

\4

SAVE/ RCL &

DATA SET
LI ST

DATA SET
CLEAR

DATA SET
CLEAR ALL

STARTUP
RECALL

FI LE
MANAGER -

EDI T
PATH

MAKE
DI RECTORY

FORNVAT
DI SK

RENAME

SORT
MODE

CCOPY

DELETE

3.39

SELECT
| TEMS

ENABLE
ALL | TEMB

DI SABLE
ALL | TEMS

DEFAULT
CONFI G
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CAL Key
P
CAL ABORT
CAL CORR
ON | OFF
CAL
RESULTS
PACGE UP
PAGE DOV
1142.8142.12 3.40
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SETUP Key
n REFERENCE FI RMAARE
SETU INT EXT UPDATE
NO SE _SRC RESTORE
ON OFF FI RMAWARE
PREANMP
Option ESPI-B2 | oy OFE
Option ESPI-B2 PRESEL
anal yzer only | ON OFF
TRANSDUC%R
1 GENERAL
see next SETWP &
page SYSTEM |
INFO ©
SERVI CE o
—» | HARDWARE
I NPUT CAL GEN L \FO
RE 128 Mz
STATI STI CS
| NPUT PULSE
CAL 10 kHz SYSTEM
PULSE MESSAGES
SELFTEST 100 kHz
SELFTEST PULSE
RESULTS 200 kHz CLEAR ALL
PULSE MESSAGES
500 kHz
PULSE
1 Mz
PULSE
2 MHz
PULSE
4 MHz
ENTER PULSE
PASSWORD 8 Mz f

1142.8142.12

GPI B SOFT
ADDRESS FRONTPANEL
USER PORT,
com USER PORT
| NTERFACE IN  [JOUT
TIME + PORT 0
DATE 0 1
CONFI GURE PORT 1
NETWORK 0 1
NETWORK PORT 2
LOG N 0 1
PORT 3
0 1
PORT 4
0 1
PORT 5
0 1
1 « f PORT 6
» 0 1
PORT 7
0 1

E-2
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SETUP j

Option
ESPI - B2

Opti on
ESPI - B2

1142.8142.12

REFERENCE
IINI. EXT

NO SE_SRC
ON OFF

PREANVP
ON OFF

PRESEL
ON CFF

TRANSDUCE&

GENERAL
SETUP O

SYSTEM
INFO &

SERVI CE

»

TRANSDUCER
FACTOR

TRANSDUCER
SET

NEW

TRANSDUCER
FACTOR

TRANSDUCER
SET

EDT

\

DELETE

!

VI EW
TRANSDUCER

TRD FACTOR
MANVE

PAGE
UP

PAGE

3.42

TRD FACTOR
UNI'T

TRD FACTOR
VALUES

| NSERT
LI NE

DELETE
LI NE

SAVE TRD
FACTOR

I NS BEFORE
RANGE

I NS AFTER
RANGE

DELETE
RANGE

RANGE
1-5 6-10

SAVE TRD
SET
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HCOPY Key
PRI NT I NSTALL
OPY j> SCREEN | NSTALL
PRI NT
TRACE
PRI NT
TABLE
HARDCOPY
ABORT
DEVI CE 1
DEVI CE 2
COLORS
COMMENT
SCREEN A
[ COWENT |
SCREEN B
v
COLOR
ON  COFF
SCREEN SELECT
COLORS OBJECT
OPTI M ZED BRI GHTNESS
COLORS
USER TI NT
DEFI NEDg|
SATURATI ON
PREDEFI NED
COLORS
* SET TO
DEFAULT
1142.8142.12 3.43
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Hotkey Menu

‘SPECTRUM‘ ‘RECEIVER‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ | SCREEN B |

a @ @& & & & &=

LOCAL Menu

LOCAL
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Menu Overview RECEIVER Hotkey

RECEI VER
RECEIVER } FREQUENCY

DETECT! OR@—> MAX PEAK
MEAS TI ME M N PEAK
DENMOD
DENMOD
@—> N OFF QUASI PEAK
AM AVERAGE
FM RVB
FI NAL )
MEAS &b
RUN 1‘ QP RBW
SCAN UNCOUPLED
PEAK ESH2- 75
SEARCH ENV 4200
EDI T PEAK
LIST o ESH3- Z5
NO OF *
PEAKS et
PEAKS PRESCAN
SUBRANGES PHASES 1.
FI NAL
MARG N PHASES &
FI NAL
MEAS TI MVE
AUTOWATI C
Fl NAL
| NTER
ACTI VE
RUN FI NAL | [RUN FI NAL
MEAS MEAS
1142.8142.12 3.45
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Menu Overview Network Mode
R b 5
ON OFF
h SOURCE
POWER
POVWER
OFFSET
CAL
SOURCE | g
AL o TRANS
CAL REFL
FREQUENCY
OFESET SHORT
CAL REFL
MODULATI %\ —»| EXT AM OPEN
EXT FM | | NORMALI ZE
REF VALUE
EXT 1/Q | | posi TI N
REF VALUE
RECAL L
MODULATI ON
OFF
1142.8142.12 3.46 E-2
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Menu Overview Option Ext. Generator Control

I

1142.8142.12

»

SOURCE CAL
CAL & TRANS
CAL REFL
SHORT
CAL REFL
OPEN
NORMALI ZE
BEXT | | EXT SRC REF VALUE
SOURCE & ON  COFF POSI TI ON
SELECT
GENERATOR | REF VALUE
FREQUENCY RECALL
SWEEP

3.47
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4 INSTrUMENTt FUNCLIONS ..o e e e e e e 4.1
ESPI Initial Configuration — PRESET K@Y .....cciiiiiiiiiiiie ittt 4.2
Mode Selection — HOTKEY Bar ...ttt e e e e e 4.3
Return to manual control — LOCAL MENU .....uuuiiiiieeiiiiiiiiie e e seseieie e e e e e e s ee e e e e e s snnneaeeeeaee e e e 4.4
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Mathematical FUNCLIONS fOr TIraCES ........uvuviiiieeiiiiieiee e 4.105
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Markers and Delta Markers — MKR KEY ..........uiiiiiiiiiiiiiiie et 4.108
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ESPI ESPI Initial Configuration

4 |Instrument Functions

All functions of the EMI test receiver and their application are explained in detail in this chapter. The
sequence 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 parameters - keys FREQ, SPAN, AMPT, BW, SWEEP, TRIG, TRACE,
CAL
Selecting and configuring the measurement function - keys MKR, MKR->, MKR FCTN, MEAS

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

The different softkeys of a 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 - softkey - ...) 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 softkey. For a fast overview a list of
softkeys with the associated IEC/IEEE-bus commands is given at the end of Chapter 6.

An index at the end of the handbook serves as further help for the user.
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ESPI

ESPI Initial Configuration — PRESET Key

PRESET

Notes:

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

The settings are selected in a way that the RF input is always
protected against overload, provided that the applied signal
levels 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 ESPI to enter its initial state according to the following table:

Table 4-1 Initial State of ESPI

Parameter

Mode
Center frequency)

Center frequency step size
Span

RF attenuation

Reference level

Level range

Level unit

Sweep time

Resolution bandwidth
Video bandwidth

FFT filters

Span / RBW

RBW / VBW

Sweep

Trigger

Trace 1

Trace 2/3

Detector

Trace math

Frequency offset
Reference level offset
Reference level position
Grid

Cal correction

Noise source

Input

Display

Tracking generator (only with option FSP-B9)
External generator 1/2 (only with option FSP-B10)

Preamplifier (only with option ESPI-B2)
Preselector (only with option ESPI-B2)

1142.8142.12

Settings

Spectrum

15GHz/35GHz (ESPI-3/-7)
0.1 * center frequency

3GHz /7 GHz
auto (10 dB)

-20 dBm

100 dB log

dBm
auto

auto (3 MHz)
auto (10 MHz)

off
50
0.33
cont

free run

clr write
blank

auto peak

off
0O Hz
0dB

100 %

abs
on
off
RF

(ESPI-3/-7)

Full screen, active screen A

off
off
off
off
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Mode Selection — HOTKEY Bar

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

Three keys are reserved for the basic model:
[[SPECTRO| | RECEIVER | | | | || | | - [ screEn B
. 4 & @& @& & &=

e — The SPECTRUM hotkey sets ESPI to spectrum analysis mode.

The spectrum analysis mode is the basic setting of ESPI.
IEC/IEEE-bus command: I NST: SEL SAN

i

The RECEIVER hotkey sets the ESPI in the test receiver mode.

IEC/IEEE-bus command: | NST: SEL REC

i
\:%8
@
Py

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

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

SCRE

m
zZ
>

<

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

A B

The currently active window is marked by
diagram.

IEC/IEEE-bus command: DI SP: W ND<1| 2>: SEL

or on the right of the

The meaning of the other keys is described in the chapter describing the various options.
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Return to manual control ESPI

Return to manual control — LOCAL Menu

LOCAL

1142.8142.12

The menu LOCAL is displayed on switching 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
SYSTem DI SPI ay: UPDat e 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 menu. The softkey 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 Status Register

With a corresponding configuration of the status reporting system, this
bit immediately causes the generation of a service request (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
corrections to instrument settings. This bit is set each time the LOCAL
softkey is pressed.

Note: If the LOCAL LOCKOUT 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/IEEE-bus cable is
disconnected from the instrument.
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RECEIVER Mode

The mode is selected using the RECEIVER hotkey (see also section "Mode Selection™)
RECEIVER menu:

The RECEIVER hotkey selects the receiver mode (RFI

RECEl VER reception) and activates the menu for setting the receiver
RECEIVER } FREQUENCY parameters.
For description of the softkeys see the following menus:
RECEIVER FREQUENCY FREQ menu, page 4.6
R DETECTOR MEAS menu, page 4.16
DEFECTO?@ MEAS TIME MEAS menu, page 4.18
DEMOD MEAS menu, page 4.20
FINAL MEAS MEAS menu, page 4.21
VEAS TIME RUN SCAN SWEEP menu, page 4.45
DEMOD
o IEC/IEEE-bus command . I NST REC
FI NAL
MEAS I
RUN
SCAN

In the receiver mode, ESPI acts as a test receiver, i.e. it measures the level at the set frequency with a
selected bandwidth and measurement time (RES BW and MEAS TIME softkeys). Signal weighting is by
means of the average, max peak, min peak, RMS and quasi-peak detectors (DETECTOR softkey).

The functions for data reduction and the control of line impedance simulating network are available in
the FINAL MEAS sub menu.

A frequency scan can be performed after setting the start and stop frequency and the step width. The
scan subranges can be defined in a table (DEFINE SCAN softkey).

The scan is started with the RUN SCAN softkey. In operating mode RECEIVER, the RECEIVER hotkey
directly opens the RECEIVER menu.

The ESPI can be extended by a preselection with switchable preselection (option Preselector ESPI-B2).
When the option is installed, preselection is always switched on in receiver mode.
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ESPI

Operation on a Discrete Frequency

Setting the Receive Frequency and the Scan Range

The FREQ key opens the FREQUENCY menu for setting the receive frequency in manual mode and
the frequency axis for scan display.

FREQ menu
RECEI VER
reo) ) LiER

h STEPSI ZE
U

START

STCP

RECEI VER
FREQUENSY

I

AUTO
COARSE

AUTO
FI NE

STEPSI ZE
MANUAL

STEPSI ZE
= FREQ

The RECEIVER FREQUENCY softkey activates the entry field of the receive
frequency.

The tuning frequency has to be set to at least twice the IF bandwidth.

When the tuning frequency is lower than twice the IF bandwidth, the IF bandwidth
is automatically reduced so that this condition is met again.

If the frequency is increased again, the original IF bandwidth is restored (memory
function). The memory is cleared when the IF bandwidth is manually changed.

The resolution of the receive frequency is always 0.1 Hz.
9 kHz < frec € frnax

Range:

Note:

1142.8142.12

This softkey is also available in the RECEIVER menu.
IEC/IEEE-bus command : FREQ CENT 300 MHz
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.The STEPSIZE opens a sub menu for setting the step size of the receive
STEPSI ZE@ frequency. The step size can be coupled to the set frequency or be manually
@ set to a fixed value. The softkeys of the submenu are mutually exclusive

selection switches. Only one switch can be activated at any one time.

AUTO If the AUTO COARSE softkey is activated, the receive
COARSE frequency is set in coarse steps. The 4th digit of the
selected frequency is varied.
@ IEC/IEEE-bus command --
AUTO If the AUTO FINE softkey is activated, the receive
El NE frequency is set in fine steps. he 7th digit of the selected
frequency is varied.
@ IEC/IEEE-bus command --
STEPSI ZE The STEPSIZE MANUAL softkey activates the entry
MANUAL window for the input of a fixed step size.
@ IEC/IEEE-bus command FREQ CENT: STEP 50 kHz

STEPSI ZE The STEPSIZE = FREQ softkey sets the step size to a
= FREQ value equal to the receive frequency.
This function is especially useful during measurements of
the signal harmonic content, because, when entering the
receiver frequency, the receiver frequency of another
harmonic is selected with each stroke of the STEP key.

IEC/IEEE-bus command --

The START softkey opens a window where the start frequency of the scan
START diagram can be entered.
The permissible value range for the start frequency is:
fmin < fstat < fmax — 10 Hz fstart start frequency

frax maximum frequency

IEC/IEEE bus command : FREQ STAR 20 MHz

The STOP softkey opens a window where the stop frequency of the scan
STOP diagram can be entered.
The permissible value range for the stop frequency is:
fmin + 10 HZ < fgiop < frnax fstop stop frequency

frmax maximum frequency

IEC/IEEE bus command : FREQ STOP 2000 MHz
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Level Display and RF Input Configuration — AMPT Key

The AMPT key is used to set the input attenuation, the preamplifier (only with option ESPI-B2), the auto
range function and the display unit.

In addition, the level display range for the scan can be set.

AMPT menu:
T

ESPI-B2 /
only

RE ATTEN
MANUAL —> | 9B

PREAMP dBm
ON OFF

10dB M N

N OFF dBuA

AUTO RANGEH

ON  OFF dBpwW

AUT OPREAVR

N OFF dBpT

UNI'T o —

GRI D RANGH
LOG 100 dBE

GRI D RANGH
LOG MANUAL

&R D
M N LEVEL

RF ATTEN
MENUAL

1142.8142.12

1

The RF ATTEN MANUAL softkey activates the attenuation entry field.

The attenuation can be set between 0 and 70 dB in 10 dB steps. Other
entries are rounded to the next higher integer.

Note: To protect the input mixer against inadvertent overload, 0 dB can
only be switched on when function 10 dB MIN is switched off.

IEC/IEEE-bus command | NP: ATT 40 DB

4.8 E-2



ESPI Receiver -BW Key

Preamplifier

When equipped with option ESPI-B2, Preselector, ESPI is provided with a switchable preamplifier of 20
dB gain in the frequency range up to 3 GHz.

Switching on the preamplifier reduces the total noise figure of ESPI and thus improves the sensitivity.
The disadvantage of a poorer large-signhal immunity (intermodulation) is reduced by the connected
preselector. The signal level of the subsequent mixer is 20 dB higher so that the maximum input level is
reduced by the gain of the preamplifier. The total noise figure of ESPI is reduced from approx. 18 dB to
approx. 10 dB when a preamplifier is used. The use of the preamplifier is recommended when
measurements with a maximum sensitivity are to be performed. On the other hand, if the measurement
should be performed at maximum dynamic range, the preamplifier should be switched off.

The gain of the preamplifier is automatically considered in the level display. The preamplifier follows the
preselection filters so that the risk of overdriving by strong out-of-band signals is reduced to a minimum.

CONFIGURATION MODE - RECEIVER menu

PREAMP The PREAMP ON/OFF softkey switches the preamplifier (9 kHz to 3 GHz) on
ON . OFF and off.
@ Default value is OFF.

The softkey is only available when the ESPI is equipped with option ESPI-B2,
Preselector.

IEC/IEEE-bus command © I NP: GAI N: STAT ON | OFF

The 10 DB MIN softkey determines whether the 10 dB setting of the
attenuator may be used in the manual or automatic setting of the attenuator.

10 dB M N
ONmp OFF

10 DB MIN ON is the default value, i.e. an RF attenuation of at least 10 dB is
always set on ESPI to protect the input mixer.

An attenuation of 0 dB cannot be set manually either. This avoids O dB being
switched on inadvertently particularly when DUTs with high RFI voltage are
measured.

IEC/IEEE-bus command : I NP: ATT: PROT ON | OFF

%J\ITO RA(IJ\IZCIB:E The AUTO RANGE ON/OFF softkey switches the autorange function on and
o off.

@ ON The attenuation is automatically set so that a good S/N ratio is
obtained without the receiver stages being overdriven.

OFF The attenuation is set manually.

IEC/IEEE-bus command I NP: ATT: AUTO ON | OFF

1142.8142.12 4.9 E-2



BW Key - Receiver

ESPI

AUTOPREAVP
ON . OFF

|

GRI D RANGE
LOGgL00 dB

GRI D
M Na LEVEL

1142.8142.12

The AUTOPREAMP ON/OFF softkey switches the autopreamp function and
or off.

ON The preamplifier is considered in the autorange procedure. The
preamplifier is cut in when the RF attenuation is reduced to the
minimum settable value.

OFF The preamplifier is not considered in the autorange procedure.

The softkey is only available when the ESPI is equipped with option ESPI-B2,
Preselector.

IEC/IEEE-bus command 1 NP: GAI N: AUTO ON | OFF

The UNIT key opens a submenu in which the desired units

dBuV for the level axis can be selected.
dBm Default setting is dBuV.
dBUA In general, a receiver measures the signal voltage at the RF

input. The level display is calibrated in rms values of an

unmodulated sinewave signal. Via the known input
dBpW resistance of 50 Q a conversion can be made to other units.

The units dBm, dBpA, dBpW, and dBpT are directly

dBpT convertible.

IEC/IEEE-bus command CALC: UNI T: POW DBM

The GRID RANGE LOG 100 dB softkey sets the level display range for the
scan diagram to 100 dB (= default setting).

IEC/IEEE-bus commands DI SP: W ND: TRAC: Y: SPAC LOG
DI SP: W ND: TRAC: Y 100DB

The GRID RANGE LOG MANUAL softkey activates the entry of the level
display range for the scan diagram.

The display ranges go from 10 to 200 dB in 10-dB steps. Invalid entries are
rounded off to the nearest valid value.

IEC/IEEE bus commands DI SP: W ND: TRAC: Y: SPAC LOG
DI SP: W ND: TRAC: Y 120DB

The GRID MIN LEVEL softkey activates the entry of the minimum level of the
display range. Allowed values are:

- 200 < GRID MIN LEVEL < + 200 dB - GRID RANGE

IEC/IEEE bus commands DI SP: W ND: TRAC: Y: SPAC LOG
DI SP: W ND: TRAC: Y: BOTT 0DBM
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Setting the IF Bandwidth - BW Key

ESPI offers the IF bandwidths (3 dB bandwidths) from 10 Hz to 10 MHz available in steps of 1/3/10 and
the IF bandwidths (6 dB bandwidths) 200 Hz, 9 kHz, 120 kHz and 1 MHz.

The resolution bandwidths up to 120 kHz are implemented by digital Gaussian bandpass filters. As far
as attenuation characteristic is concerned, they behave like analog filters, but they have a much higher
measurement speed than comparable analog filters. This is due to the fact that the transient response
can be compensated because the filters have an accurately defined behavior.

Bandwidths of 300 kHz and higher are implemented by decoupled LC filters. These filters contain 4 filter
circuits.

BW menu:

The BW opens the menu for setting the resolution bandwidth.
- B

200 Hz

9 kHz

120 kHz

1 MHz

P RBW
UNCOUPLED

FI LTER
TYPE
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RES BW The R'ES BW softkey activates the manual entry mode for the resolution
bandwidth.

For filter type NORMAL (3dB), the bandwidth can be set from 10 Hz to 10 MHz in
steps of 1/3/10. For filter type NORMAL (6dB), the 6-dB bandwidth 200 Hz,
9 kHz, 120 kHz and 1 MHz can be set.

For numerical inputs, the values are always rounded to the next valid bandwidth.
For rollkey or the UP/DOWN key entries, the bandwidth is adjusted in steps
either upwards or downwards.

For the CHANNEL and RRC filter types, the bandwidth is selected from a list of
available channel filters, which is included at the end of this section. The list can
be scrolled with the 1+ and | keys to select a filter (see section "List of Available
Channel Filters").

When the quasi-peak detector is switched on, a fixed bandwidth is preset
depending on the frequency. The coupling of the IF bandwidth to the frequency
range with activated quasi peak detector can be cancelled using the QP RBW
UNCOUPLED softkey (see below).

The bandwidth is limited by the set receive frequency:
RES BW < f;, /12
IEC/IEEE-bus command BAND 1 MHz

The 200 Hz softkey sets the CISPR bandwidth 200 Hz.

200 Hz
@ IEC/IEEE-bus command BAND 200 Hz
The 9 kHz softkey sets the CISPR bandwidth 9 kHz.
9 kHz
@ IEC/IEEE-bus command BAND 9 kHz
The 120 kHz softkey sets the CISPR bandwidth 120 kHz.
120 kHz
@ IEC/IEEE-bus command BAND 120 kHz
The 1 MHz softkey sets the 6-dB bandwidth 1 MHz.
1 WVHz
IEC/IEEE-bus command BAND 1 WVHz

"
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QP RBW
UNCQUPLED

FI LTER
TYPE

The QP RBW UNCOUPLED softkey cancels the coupling
of the IF bandwidth to the frequency range with activated
quasi peak detector.

If the coupling is cancelled, any of the three CISPR
bandwidths 200 Hz, 9 kHz, 120 kHz can be selected for a
given frequency range.

IEC/IEEE-bus command BAND: AUTO ON

The FILTER TYPE softkey opens a list of available filter
types. Gaussian bandpass filters of 3dB and 6 dB
bandwidth as well as channel filters are available.

FI LTER TYPE

~/NORMAL ( 3dB)
NORMAL ( 6dB)

CHANNEL
RRC

NORMAL(3dB) The resolution bandwidths are
implemented by Gaussian filters with the set
3 dB bandwidth and correspond approximately
to the noise bandwidth. For bandwidths up to
100 kHz, digital bandpass filters are used.

IEC/IEEE-bus command BAND: TYPE NO S
BAND: TYPE NORM

NORMAL(6dB) The  resolution  bandwidths  are
implemented by Gaussian filters with the set
6 dB bandwidth and correspond approximately
to the pulse bandwidth. For bandwidths up to
120 kHz, digital bandpass filters are used.

IEC/IEEE-bus command BAND: TYPE PULS

Moreover, several particularly steep-edged channel filters
are available for power measurements.

There are two types of filter:
CHANNEL = steep-edged channel filters

IEC/IEEE-bus command: BAND: TYPE CFI L
RRC = Root Raised Cosine filters
IEC/IEEE-bus command: BAND: TYPE RRC
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List of Available Channel Filters

The channel filters included in the following table are available as resolution filters (softkey RES BW)
after activation with softkey FILTER TYPE. The channel filters = 2.0 MHz are only available for
instruments equipped with a model = 3 of the IF FILTER module (see column MODEL in HARDWARE
INFO table, SETUP SYSTEM INFO menu)

Note: For filter 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 CFlLter A0
300 Hz CFlILter
500 Hz CFlLter
1 kHz CFlLter
1.5 kHz CFliLter
2 kHz CFlLter
2.4 kHz CFliLter SSB
2.7 kHz CFlLter
3 kHz CFliLter
3.4 kHz CFlLter
4 kHz CFlLter DAB, Satellite
4.5 kHz CFlLter
5 kHz CFliLter
6 kHz CFlLter
8.5 kHz CFlLter ETS300 113 (12.5 kHz channels)
9 kHz CFlLter AM Radio
10 kHz CFlLter
12.5 kHz CFliLter CDMAone
14 kHz CFlLter ETS300 113 (20 kHz channels)
15 kHz CFlILter
16 kHz CFlLter ETS300 113 (25 kHz channels)
18 kHz, a=0.35 |RRC TETRA
20 kHz CFlLter
21 kHz CFlLter PDC
243  kHz, 0=0.35 |RRC IS 136
25 kHz CFliLter
30 kHz CFliLter CDPD, CDMAone
50 kHz CFlLter
100 kHz CFlLter
150 kHz CFlLter FM Radio
192 kHz CFlLter PHS
200 kHz CFlLter
300 kHz CFlLter
500 kHz CFlLter J.83 (8-VSB DVB, USA)
1.0 MHz CFlILter CDMAone
1.2288 MHz CFlLter CDMAone
15 MHz CFlLter DAB
2.0 MHz* CFlLter
3.0 MHz* CFlLter
3.84 MHz, a=0.22* | RRC W-CDMA 3GPP
4.096 MHz, 0=0.22* |RRC W-CDMA NTT DOCoMo
5.0 MHz* CFliLter

*) requires IF filter model index = 3
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Selection of the Measurement Function — MEAS Key

The MEAS key opens the menu to select the detectors and set the measurement time for the receiver
and the audio demodulator.

To reduce the amount of data in RFI voltage measurements, a list of subrange maxima (softkey PEAK
SEARCH) can be generated from the scan results and an acceptance line (softkey MARGIN) may be
defined in submenu FINAL MEAS. A final measurement is performed only for frequencies with high RFI
level.

The final measurement may be either automatic (softkey AUTOMATIC FINAL) or in interactive mode
(softkey INTERACTIVE). Automatic control functions for line impedance stabilization networks (softkey
LISN) are available in the side menu. The final measurement is started with the softkey RUN FINAL

MEAS.

MEAS menu:
P o, ]
h MEAS TI NE SEVD
o~ - MAX PEAK
DEMOD
v AM M N PEAK
FI NAL
NEAS O PEAK ESHz2- 75
SEARCH ENV 4200 FM QUASI PEAK
EDI T PEAK
LIST & ESH3- 25 AVERAGE
NO OF
PEAKS N RVE
PEAKS PRESCAN
SUBRANGES PHASES 1
FI NAL
MARG N PHASES & P _RBW
UNCOUPLED
FI NAL
MEAS TI ME
AUTOVATI C
Fl NAL
I NTER & o
ACTI VE
RUN FI NAL| [RUN FI NAL
MEAS VEAS
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Selecting the Detector

Five different detectors can be selected for weighting the receive signal.

The max peak detector yields the largest sample values of the levels measured during the set
measurement time.

The min peak detector yields the smallest sample values of the levels measured during the set
measurement time.

The average detector yields the average level of the samples measured during the set measurement
time.

The rms detector yields the rms level of the samples measured. The integration time corresponds to
the set measurement time.

The quasi-peak detector yields the maximum detected value weighted to CISPR 16. Depending on
the set frequency, the ESPI automatically selects the detectors and IF bandwidths defined for bands
A, B and C/D listed in the following table:

Band A Band B Band C/D
Frequency range < 150 kHz 150 kHz to 30 MHz > 30 MHz
IF bandwidth 200 Hz 9 kHz 120 kHz
Charge time constant 45 ms 1ms 1ms
Discharge time constant 150 ms 500 ms 550 ms
Time constant of instrument 160 ms 160 ms 100 ms

For frequencies above 1 GHz, the ESPI uses the 120 kHz bandwidth of band C/D.

The coupling of the IF bandwidth to the frequency range with activated quasi peak detector can be
cancelled using the QP RBW UNCOUPLED softkey.

The input signal of ESPI can be displayed weighted by three detectors simultaneously.

Multiple detection is important in EMI measurements since, for example, civil standards specify limits for
both the quasi-peak and the average value. Thanks to the multiple use of detectors, only one test run is
needed. The peak detector can be combined with any other detector since it is the fastest detector and
therefore ideal for overview measurements.
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DETECTOR menu:

DETECTOR
I e

1142.8142.12

—

MAX PEAK

M N PEAK

QUASI PEAK

AVERAGE

RVB

QP RBW
UNCOUPLED

MAX PEAK

h

M N PEAK

"

QUASI PEAK

"

AVERACE

"

RVS

"

P RBW
UNCQUPLED

The DETECTOR softkey opens a submenu to select
the detector and combinations of detectors.

A maximum of three detectors can be switched on
simultaneously.

Note: This softkey is also available in the Receiver-

menu.

The MAX PEAK softkey activates the max peak detector.
IEC/IEEE-bus command DET: REC PGS

The MIN PEAK softkey activates the min peak detector.
IEC/IEEE-bus command DET: REC NEG

The QUASIPEAK softkey selects the quasi-peak detector.

The IF bandwidth is adapted as a function of the frequency range.
The coupling of the IF bandwidth to the frequency range can be
cancelled using softkey QP RBW UNCOUPLED.

IEC/IEEE-bus command DET: REC QPE

The AVERAGE softkey activates the average detector.
IEC/IEEE-bus command DET: REC AVER

The RMS softkey activates the rms detector.
IEC/IEEE-bus command DET: REC RVB

The QP RBW UNCOUPLED softkey cancels the coupling of the
IF bandwidth to the frequency range with activated quasi peak
detector.

IEC/IEEE-bus command BAND: AUTO OFF
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Setting the Measurement Time

The measurement time can be set in steps of 1-2-5 in the range 100 ps to 100 s. A measurement time
of 15 s is available in addition.

The measurement time is the time during which ESPlI measures the input signal and forms a
measurement result weighted by the selected detector. The measurement time does not include settling
times of the synthesizer and the IF filter. ESPI automatically waits until transients are over. When the
guasi-peak detector is used, the minimum measurement time is 1 ms.

With the average, RMS, AC video or min/max peak detector the smallest settable measurement time
depends on the bandwidth.

Bandwidth Shortest measurement time AV, RMS Shortest measurement time PK+, PK-
<10 Hz 1sec 10 msec

100 Hz 100 msec 1 msec

200 Hz 50 msec 1 msec

1 kHz 10 msec 0,1 msec

9 kHz 1 msec 0,1 msec

= 100 kHz 0,1 msec 0,05 msec

RECEIVER menu

VEAS Ti The MEAS TIME softkey activates the entry field for the measurement time.

Note: This softkey is also available in the Receiver menu.
IEC/IEEE-bus command SVE: TI ME 100ns

Effect of measurement time with different weighting modes:

MIN/MAX PEAK measurement: With peak weighting selected, the maximum or minimum level

during the selected measurement time is displayed. The peak
detector is reset at the beginning of each measurement. At the
end of the measurement time the maximum or minimum level
occurred during the measurement time is displayed. Since the
peak detector of ESPI is a digital detector, discharging is
irrelevant even with long measurement times.
Unmodulated signals can be measured with the shortest possible
measurement time. When pulses are measured, the selected
measurement time must be long enough for at least one pulse to
occur during the measurement time.

1142.8142.12 4.18 E-2



ESPI

Receiver — MEAS Key

Average measurement:

RMS measurement:

Quasi-peak measurement:

Measurement with several
detectors:

1142.8142.12

With average detection selected, the video voltage (envelope of
IF signal) is averaged during the measurement time. Averaging is
digital, i.e. the digitized values of the video voltage are summed
up and divided by the number of samples at the end of the
measurement time. This corresponds to a filtering with a
rectangular window in the time domain and a filtering with sin x/x
characteristic in the frequency domain. With unmodulated signals
the shortest possible measurement time can be selected. With
modulated signals the measurement time is determined by the
lowest modulation frequency to be averaged. With pulse signals,
the selected measurement time should be long enough for
sufficient number of pulses (>10) to occur in the measurement
window for averaging.

With RMS weighting the same applies to the measurement time
as with the average measurement.

With quasi-peak measurements, the maximum value of the
weighted signal during the measurement time is displayed. The
relatively long time constants used with quasi-peak detectors
entail long measurement times to obtain correct results. With
unknown signals the measurement time should be at least 1 s.
This ensures correct weighting of pulses down to a pulse
frequency of 5 Hz.

After internal switching, ESPI waits until the measurement result
has stabilized before it starts the actual measurement. Since the
level does not change during a frequency scan, known signals
(e.g. broadband RFI) can be correctly measured with a much
shorter measurement time.

If several detectors are used simultaneously, a measurement time
suiting the slowest detector should be selected to obtain correct
results for all detectors. It is therefore recommended to set a
measurement time that matches the average detector when the
peak and average detectors are used.
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AF Demodulators

ESPI provides demodulators for AM and FM signals. With these demodulators selected, a displayed
signal can be monitored using the internal loudspeaker or external headphones.

DEMOD menu:

DEMOD

DEMOD
DERED E’ ON  OFF

AM

FM

AM

FM

1142.8142.12

The DEMOD softkey calls a submenu in which the desired
type of demodulation can be switched on.

The volume for loudspeaker and headphones is set by
means of control knob on the front panel. The volume can
also be remote-controlled (IEC/IEEE-bus command
SYST: SPE: VOL 0. 7).

Note: This softkey is available also in the RECEIVER
menu.

The DEMOD ON/OFF softkey switches demodulation on/off.

IEC/IEEE-bus command DEM OFF
(DEModulation ON automatically switched
on with DEM AM FM

The AM and FM softkeys can be activated one at a time. They
are used to set the desired demodulation type, FM or AM. .

IEC/IEEE-bus command DEM AM | FM
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Data Reduction and Peak List

EMI measurements may involve much time because the time constants prescribed by the standard for
the quasi-peak weighting require transients which lead to long measurement times per each value. In
addition, the standards stipulate procedures for finding local EMI maxima such as shifting the absorbing
clamp, variation of the test antenna height and rotating the DUT. Measuring with quasi-peak weighting
at each frequency and for each setting of the test configuration would lead to unacceptably long
measurement times. For this reason, R&S has developed a method which reduces the time-consuming
measurements to a minimum with an optimum reliability of detection.

The interference spectrum is first pre-analyzed in a fast prescan to optimize the duration of the
measurement. Data reduction follows so that the time-consuming final measurement is performed at
only some important frequencies:

B
D

Subrange

| — Subrange maximum

| Limitline

‘F

1l | Lalihl
il

| T—— Acceptance line

Fig. 4-1 Dividing the spectrum into eight subranges

Data reduction is of crucial importance. It is initiated by the user pressing a key after the prescan and
then automatically performed by the receiver. Data reduction is used to select frequencies with a very
high interference level. Several data reduction methods are used:

« Acceptance analysis, i.e. the interference spectrum is further analyzed at frequencies with levels
above a line parallel to a limit line.

« Generating subrange maxima, i.e. the interference spectrum is further analyzed at frequencies with
the highest interference level of a frequency subrange (search method SUBRANGES).

« Determination of a specific number of peak values relative to the limit lines with the level values
being independent of their frequency spectral distribution (search method PEAKS).
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For generation of subrange maxima, the whole frequency range is divided into equidistant subranges. A
subrange maximum is determined for each subrange (search method SUBRANGES).

Determining the level maxima irrespective of their distribution in the frequency spectrum (search mode
PEAKS) is suitable for measurement regulations that demand determination of the relatively highest
level irrespective of the distribution in the measured frequency range, e.g. FCC.

If the prescan is performed in parallel with several detectors, typically with peak value and average
value, the maxima are determined separately for the two detectors so that the distribution of narrowband
and wideband sources of interference can be taken into account. For example, the frequency of the
maximum determined with the average detector can be used for the final measurement performed with
this detector and the frequency found in the prescan carried out with the peak detector is taken for the
final measurement using the quasi-peak detector.

Consideration of the limit lines ensures that the final measurement is not performed at frequencies at
which the inference level is far below the limit value. The margin between the acceptance line and the
limit line can be selected by the user in dB as the MARGIN. Each limit line is allocated to a trace, i.e.
different limit lines are taken for the different detectors.

Two values should therefore be defined for this purpose:

e the number of subranges or highest level values (NO OF PEAKS in the range from 1 to 500; default
value: 25)

¢ the acceptance margin (MARGIN; default value: 6 dB). It is valid for all limit lines.

As an alternative method, it is possible to preset a list of frequencies at which the final measurements
are performed. A typical application is, for example, the statistical analysis of several units.

The peak list can be either edited manually or can be filled with desired values by adopting the marker
values.

If no limit lines are activated, the measurement procedure is as if all measured values would exceed the
limit line.

FINAL MEAS menu (left side menu)

PEAK The PEAK SEARCH softkey starts the determination of the subrange
SE}%CH maxima list from the available scan results. The procedure can be repeated
EDI LFW as often as desired to try out different settings of margin and number of
L o subranges.

NO OF IEC/IEEE-bus command : CALC: PEAK

PEAKS

PEAKS
SUBRANGES

MARG N

L]
FI NAL
MEAS TI ME

AUTOVATI C
Fl NAL

I NTER
ACTI VE

RUN FI NAL

MEAS
=
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The following table shows the peak list which is determined by the peak-search function after the
prescan:

EDI T PEAK LI ST (Prescan results

Tracel: 014QP
Trace2: 014AV
TRACES: ---
TRACE FREQUENCY LEVEL dBpT DELTA LIMT dB
1 Average 35.34 -3.91
2 Average 89. 4800 Mz 38. 83 -0.91
1 Max Peak 98. 5200 MHz 47.53 -2.63
2 Average 98. 5200 MHz 46. 63 6.47
1 WMax Peak 100. 7200 Mz 54. 14 3. 88
2 Average 102. 3200 Mz 50. 89 10. 56
1 WMax Peak 113. 2400 Mz 49. 68 -1.08
2 Average 116. 9200 Mz 44, 81 3.91
1 WMax Peak 125. 8800 Mz 55. 01 3.78
2 Average 125. 8800 Mz 53. 55 12. 33
1 Max Peak 138. 4800 MHz 45. 68 -5.95
2 Average 138. 4800 MHz 42. 17 0.53
2 Average 144. 0400 MHz 43. 72 1.90
2 Average 167. 0400 MHz 44, 77 2 32
2 Average 176. 2400 MHz 45. 52 2.83
1 Max Peak 200. 4800 MHz 52. 49 -0.75
2 Average 200. 4800 MHz 48. 76 5. 51
1 Max Peak 210. 2800 MHz 60. 55 7.09
2 Average 226. 5600 MHz 59. 02 15. 24
2 Average 239. 0000 MHz 48. 59 4.75
FINAL MEAS menu (left side menu)
EDI T PEAK EDIT The EDIT PEAK LIST softkey calls the EDIT PEAK LIST
LisT o — > FREQUENCY submenu used for editing the peak list. A frequency list can
thus be predefined and a final measurement carried out at
I NSERT these frequencies.
DELETE A peak list can also be generated by adopting the marker
values (see section "Changing the device settings with
SORT BY Markers marker -"
FREQUENCY
SORT BY
DELTA LI M
ASCI | FI LE
EXPORT
DECI M SEP
PACE UP
PAGE DOMWN
i)
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EDI T The EDIT FREQUENCY softkey activates table EDIT PEAK
FREQUE LIST. The cursor marks the upper field of column
FREQUENCY.

IEC/IEEE-bus command - -

| NSERT The INSERT softkey creates an empty line above the
current cursor position

IEC/IEEE-bus command - -

DELETE The DELETE softkey erases the complete line at the cursor
position. Before deletion, a message appears requesting
confirmation..

IEC/IEEE-bus command - -

J A

SORT BY The softkey SORT BY FREQUENCY sorts the table in a
FREQUENC descending order according the entries in the FREQUENCY
column.

IEC/IEEE-bus command - -

SORT BY The softkey SORT BY DELTA LIMIT sorts the table in a
LI descending order according to the entries in the DELTA
LIMIT column .

IEC/IEEE-bus command - -
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1142.8142.12

ASCI | FI LE
EXRORT

|

DECI M SEP
0 )

|

The ASCIl FILE EXPORT softkey stores the final
measurement data in a file with ASCII format on a floppy disk.

IEC/IEEE command FORM ASC,
MVEM STOR: FI N 1, ’ FI NAL. DAT’

The file consists of the header containing important scaling
parameters, several data sections containing the scan settings
and a data section containing the results of the final measure-
ment.

The data of the file header consist of three columns, each
separated by a semicolon:
parameter name; numeric value; basic unit

The data section for the trace date starts with the keyword "
Trace <n> Final" (<n> = number of stored trace), followed by
the measured data in one or several columns which are also
separated by a semicolon.

This format can be read in from spreadsheet calculation
programs, e.g. 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 between separators .’
(decimal point) and ’,” (comma) using softkey DECIM
SEP.

The DECIM SEP softkey selects the decimal separator
between .’ (decimal point) and ’,’ (comma) with floating-point
numerals for the function ASCII FILE EXPORT.

With the selection of the decimal separator different language
versions of evaluation programs (e.g. MS-Excel) can be
supported.

IEC/IEEE-bus command FORM DEXP: DSEP PO N
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Structure of the ASCII file:

RECEIVER mode, final measurement data:

File header

Data section
of the file

1142.8142.12

Content of file

Description

Type;,ESPI 7;
Version;1.18;
Date;02.Aug 2001,
Mode;Receiver;

Start;10000;Hz
Stop;100000;Hz

x-Axis;LIN;

Scan Count;1;
Transducer;TRD1,;
Scan 1:
Start;150000;Hz
Stop;1000000;Hz
Step;4000;Hz

RBW;100000;Hz
Meas Time;0.01;s
Auto Ranging;ON;
RF Att;20;dB

Auto Preamp;OFF;
Preamp;0;dB

TRACE 1 FINAL:
Trace Mode;CLR/WRITE;

Final Detector, QUASI PEAK;

x-Unit;Hz;

y-Unit;dBuV;

Final Meas Time;1.000000;s
Margin;6.000000:s
Values;8;

2;154000.000000;81.638535;
15.638535;N;GND
1;158000.000000;86.563789;
7.563789;N;GND
2;1018000.000000;58.68987
3;-1.310127;N;GND

4.26

Instrument model

Firmware version

Date record storage date

Instrument operating mode

Start/stop of the display range.

Unit: Hz

Scaling of x axis linear (LIN) or logarithmic (LOG)
Number of scans set

Transducer name (if switched on)

Loop over all defined scan ranges (1-10)
Range - start frequency in Hz

Range — stop frequency in Hz

Range - step width in Hz for linear step width or in
% (1-100) for logarithmic step width

Range - resolution bandwidth

Range - measurement time

Auto ranging on - or off for current range
Range - input attenuation

Auto Preamp on or off for current range
Range - preamplifier on (20dB) or off (0dB)

Selected trace

Trace mode:
CLR/WRITE,AVERAGE,MAX HOLD,MIN HOLD,
VIEW, BLANK

Final detector
MAX PEAK, MIN PEAK, RMS, AVERAGE,
QUASI PEAK, AC VIDEO

Unit of x values:
Unit of y values:
Final measurement time

Margin
Number of test points
Measured values:

<Trace>;<x-value>, <y-value>; <phase>;
<ground>

Phase and protective grounding are output only if
a line impedance stabilization has been activated.
They specify the setting at which the maximum
RFI level at the associated frequency was found.

E-2



ESPI

Receiver — MEAS Key

1142.8142.12

Example :

Type; ESPI - 3;
Version; 1. 18;

Dat e; 02. Aug 01,

Mode; Recei ver

Start; 150000. 000000; Hz
St op; 30000000. 000000; Hz
X- AXi s; LOG

Scan Count; 1;

Tr ansducer ;

Scan 1:

Start; 150000. 000000; Hz
St op; 30000000. 000000; Hz
St ep; 4000. 000000; Hz

RBW 9000. 000000; Hz

Meas Ti ne; 0. 001000; s
Aut o Rangi ng; OFF;

RF Att; 10. 000000; dB
Aut o Preanp; OFF;
Preanp; 0. 000000; dB
TRACE 1 FI NAL:

Trace Mdde; CLR/ WRI TE;

Fi nal Detector; MAX PEAK
TRACE 2 FI NAL:

Trace Mdde; CLR/ WRI TE;

Fi nal Det ect or; AVERAGE
x-Unit; Hz;

y-Uni t; dBuV;

Fi nal Meas Tine; 1. 000000; s

Mar gi n; 6. 000000; dB
Val ues; 11;

2;154000. 000000; 81. 638535; 15. 638535; N; G\D

1; 158000. 000000; 86. 563789; 7. 563789; N; GND
2;1018000. 000000; 58. 689873; - 1. 310127; N; GND
2;302000. 000000; 63. 177345; - 2. 822655; L1; GND
2;3294000. 000000; 56. 523022; - 3. 476978; N; GND
2;1122000. 000000; 53. 849747, - 6. 150253; N; GND
2;10002000. 000000; 47. 551216, -12. 448784; N, G\D
1; 3390000. 000000; 59. 762917, - 13. 237083; N, G\D
1, 9998000. 000000; 58. 309189; - 14. 690811, L1; G\D
2;20002000. 000000; 45. 142456; - 14. 857544, L1; G\ND
2;7502000. 000000; 36. 406967, - 23. 593033; L1; G\D

4.27
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FINAL MEAS menu (left side menu)

NO OF The NO OF PEAKS softkey activates the entry field of the number of
PEAKS subranges or peaks for the determination of the peak list. The range of
values is 1 to 500.
IEC/IEEE-bus command : CALC. PEAK: SUBR 1 to 500
PEAKS The PEAKS SUBRANGES softkey defines the search method with which
SUBRANGE maxima are searched for within a scan.
PEAKS Determination of a specific number of peak values

relative to the limit lines with the level values being
independent of their frequency spectral distribution.

SUBRANGES Generating subrange maxima, i.e. the interference
spectrum is further analyzed at frequencies with the
highest interference level of a frequency subrange.

IEC/IEEE-bus command : CALC: PEAK: METH SUBR| PEAK
MARG N The MARGIN softkey activates the entry field of the margin, i.e. of an
additional acceptance threshold for the determination of the peak list. The

limit line currently used is shifted by this amount for defining the maxima.
The range of values is -200 dB to 200 dB.

IEC/IEEE-bus command : CALC. PEAK: MARG -200dB to 200dB
FI NAL The FINAL MEAS TIME softkey activates the entry field of the time of final
s measurement.
@ IEC/IEEE-bus command : S\\Eep: TI ME: FME <num val ue>
AUTOVATI C The AUTOMATIC FINAL softkey selects the automatic routine for the final
FI NAL measurement. This routine is run according to the available frequency list

without user interaction..
IEC/IEEE-bus command - -
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I NTER The INTERACTIVE softkey selects the following sequence for the final
ACTI VE measurement:
» A frequency from the frequency list is set on the receiver together with
the associated settings from the corresponding partial scan.
* The marker is set on this frequency in the scan diagram.
e The final measurement sequence switches to the Interrupted status.
e The signal can be exactly analyzed by modifying the receiver settings.
* CONTINUE AT HOLD starts the actual final measurement, the receiver
settings being restored except the frequency.

* The current frequency replaces the original one in the frequency list
(drifting interference sources)

* Next frequency of frequency list.....

Note: With the AUTOMATIC FINAL softkey in the CONTINUE FINAL
MEAS submenu a switchover can be made to the automatic
mode before the measurement is started anew.

IEC/IEEE-bus command - -

The RUN FINAL MEAS softkey starts the final measurement sequence

RUN . .
FI NAL NEAS as described above. The HOLD FINAL MEAS submenu is called.
The detectors used for the final measurement replace those used in the
list or for the prescan.
ol The out-of-limit condition is shown by a plus sign preceding the values in
FI NAL MEAS the DELTA LIMIT column (see table below).
TP IEC/IEEE-bus command --
FI NAL NMEAS
AUTOVATI C
FI NAL
I NTER
ACTI VE
MEASURE
STOP
FI NAL MEAS

Note: The final measurement function is only available in the
manual mode. For operation under program control it is
preferable to read the prescan results and the data-reduced
peak list, if any, from the ESPI with the controller and carry
out the individual measurements with the controller. This
considerably makes the control of the interactive mode
easier.
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HOLD AUTOVATI C The HOLD FINAL MEAS softkey interrupts the
FINAL MEAS ™ FINAL automatic run of the final measurement.
Nji“rp I NTER The CONTINUE FINAL MEAS submenu appears.
FI MEAS ACTI VE With the final measurement halted all receiver
settings can be modified for example for examining
MEASURE the signal in detail.
The mode of the measurement (automatic or
STOP interactive) can again be selected.
FI NAL MEAS
The final measurement can be started with the
MEASURE softkey.
IEC/IEEE-bus command - -
AUTOMATI C The AUTOMATIC FINAL softkey selects the
FI NAL automatic mode for the final measurement (see
above).
IEC/IEEE-bus command - -
I NTER The INTERACTIVE softkey selects the interactive
ACTI VE mode for the final measurement as described
above.
IEC/IEEE-bus command - -
NEASURE The MEASURE sof_tkey continues with the final
measurement. The final measurement starts at the

1142.8142.12

next frequency entry on the peak list or at a marked
frequency if one or several lines have been skipped
with the SKIP FREQUENCY softkey.

IEC/IEEE-bus command - -

STGP The STOP FINAL MEAS softkey halts the final measurement. The
FI NALQMEAS final measurement starts from the beginning on a new start. The
previously collected data are lost.

IEC/IEEE-bus command - -
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The peak list available after the final measurement:

The detectors used for the final measurement replace those used in the list or for the prescan.
The out-of-limit condition is shown by a plus sign preceding the values in the DELTA LIMIT column.

EDI T PEAK LI ST (Final Measurenent Results
Tracel: 014QP
Trace2: 014AV
TRACE3: ---

TRACE FREQUENCY LEVEL dBpT DELTA LIMT dB
1 Average 29. 99 -9.25
2 Average 89. 4800 MHz 35. 64 -4.09
1 Quasi Peak 98. 5200 MHz 49.94 -0.22
2 Average 98. 5200 MHz 48. 32 35
1 CQuasi Peak 100. 7200 MHz 55. 33 5. 07
2 Average 102. 3200 MHz 50. 86 10. 53
1 CQuasi Peak 113. 2400 MHz 42. 50 -8.26
2 Average 116. 9200 MHz 44. 44 3. 53
1 Quasi Peak 125. 8800 MHz 54.91 3.68
2 Average 125. 8800 MHz 53. 86 12. 64
1 Quasi Peak 138. 4800 MHz 41. 83 -9.81
2 Average 138. 4800 MHz 39. 38 -2.25
2 Average 144. 0400 MHz 40. 77 -1.04
2 Average 167. 0400 MHz 44, 82 25
2 Average 176. 2400 MHz 46. 56 3. 87
1 Quasi Peak 200. 4800 MHz 50. 93 -2.31
2 Average 200. 4800 MHz 48. 27 5.02
1 Quasi Peak 210. 2800 MHz 58. 71 5 25
2 Average 226. 5600 MHz 59. 07 15. 29
2 Average 230. 0000 MHz 46. 90 3.05

1142.8142.12

4.31

E-2



MEAS Key - Receiver ESPI

Selection of Detectors for Final Measurement

The selection of detectors for the final measurement is made in the right side menu TRACE DETECTOR
(see section "Selection and setting of traces ").

The detectors to be used for the final measurement can be set here for each trace, i.e. any combination
of prescan and final measurement is possible. The required flexibility is thus obtained for the diverse
test specifications which are covered by means of the ESPI.
The results of prescan and final measurement in a diagram:
® RBW 120 kHz
MT 50 mz

Att 10 dB PREAMFP OFF

dBpW
PY 1 a0 100 MH=z

70

&0

2 AV
MAXH

30 MHEHZ 300 MH=Z

Date: 2.AUG.2001 16:41:37

Fig. 4-2 Results of prescan and final measurement
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Automatic Control of Line Impedance Stabilization Networks

The selected phases are controlled during the prescan and the final measurement via the USERPORT
with the LISN switched on.

Only one phase and one PE setting (1 out of n) can be selected for the prescan. Any number of settings
can be selected for the final measurement (m out of n).

All selected phase/PE combinations are measured during the final measurement and the maximum
value is determined.

FINAL MEAS menu (right side menu)

ESH2- 75 The LISN softkey opens the submenu for automatic control of V-

ENQ#DZOO networks (LISNs)

ES Z5

OFF

PRESCAN

PHASES | ™ | PHASE N

FI NAL p | PHASE L1

PHASES &+
PHASE L2
PHASE L3

PE
CGROUNDED
RUN FI NAL PE
NVEAS FLOATI NG
ESH2- 75 Softkeys ESH2-Z5/ENV 4200, ESH3-Z5 and OFF allow to select the V-network to
ENY] 4200 be controlled via the user port.
a

ESUZS ESH2-Z5/ENV 4200 four-line V-network is controlled,

ESH3-Z5 two-line V-network is controlled,
OFF OFF remote control is deactivated.

IEC/IEEE-bus command
I NPut:LISN[: TYPE] TWOPhase| FOURphase| OFF
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PRESCAN

PHASES 5,

FlIp L
P ESO

The PRESCAN PHASES and FINAL PHASES softkeys open the submenu for the
selection of phase and protective earth setting.

—» PRESCAN PHASES:

FINAL PHASES:

PHASE N

PHASE L1

P L2

PHASE L3

PE
GROUNDED

PE

FLOATI NG

Softkeys ESH2-Z5/ENV 4200, ESH3-Z5 and OFF or
PHASE N, PHASE L1, PHASE L2 and PHASE L3 as well
as PE GROUNDED and PE FLOATING are toggle keys.
Only one of them can be activated at a time.

All combinations of phases and PE setting are possible.

Softkeys PHASE N, PHASE L1, PHASE L2 and PHASE L3 select
the phase of the V-network on which the RFI voltage is to be
measured.

PHASE N RFI on phase N is measured,
PHASE L1 RFIlon phase L1 is measured,
PHASE L2 RFIlon phase L2 is measured

(only for ESH2-Z5/ENV 4200),
PHASE L3 RFI on phase L3 is measured

(only for ESH2-Z5/ENV 4200).

IEC/IEEE-bus command : 1 NP: LI SN: PHAS L1 | L2 | L3
| N

Softkeys PE GROUNDED and PE FLOATING switch the
protective earth conductor chokes on or off.

PE GROUNDED
PE FLOATING protective earth conductor choke switched on.
IEC/IEEE-bus command : I NP: LI SN: PEAR GRO | FLO

protective earth conductor choke switched off,

Settings made in the PRESCAN PHASES menu are immediately output at the user port. This way, the
menu can be used to remote control the V-networks during manual measurements.

1142.8142.12
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For automatic phase selection with the V-networks ESH2-Z5 and ESH3-Z5 the ESPI user interface and
the V-networks have to be connected via a control line:

ESPI-User-Interface ESH2-75
N1 e e A
L1 15 —————————————.. I — L1
L2 16 -—— OO - 22 L2
3 17 - - 23 L3
GND 12 @ - 50 GND
PEfl. 18 - — = 47  PEA.
+5V 13 ew - 45 45V

Fig. 4-3 Connection ESPI with ESH2-Z5 (for direct connection without a filter: cable EZ-13)

ESPI-User-Interface ESH3-Z5
N1 e e =0

L 5 @ -_— O . R L
PEfl. 18 -—— - - =m 3 PE fl.
GND 12 o — DGND
+5V 18 o — +5V

Fig. 4-4 Connection ESPI with ESH2-Z5 (for direct connection without a filter: cable EZ-14,

model 02)
ESPI-User-Interface ENV 4200
A S SN
L1 15 - @000 ___. ™ L1
L2 16 -—— 0O . - 15 L2
B3 17 @ - - 17 L3
GND 12 -—— 0O . - 12 GND
+5V 13 w13 4BV

Fig. 4-5 Connection ESPI with ENV4200 (for direct connection without a filter: cable EZ-21)

For controlling the phase selection and the PE simulating network of the V-networks ESH2-Z5, ESH3-Z5
and ENV42000, the +5-V supply voltage and some control lines are to be routed through the wall of the
shielded room.

The connection cables EZ-14 and EZ-5 can be provided for the 4-line V-network ESH2-Z5, the

connection cable EZ-14 and EZ-6 for the two-line V-network ESH3-Z5 and the connection cables ES-14
and EZ-21 for the 4-line V-network ENV4200.
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Suggested configuration of cables EZ-14/EZ-5/EZ-6/EZ-21

ESPI

9-pin.

socket
0531.9304
supplied with
EZ--14

)
= — ] :\

Fig. 4-6

Note:

1142.8142.12

EZ-21 for ENV 4200
EZ-5 for ESH2-Z5

EZ-14 o AR EZ-6 for ESH3-25

\

Filter configuration [7—— Shielding panel
o : 777777777777777777777777 : 77777
|
‘ i i -
! : - ° _ — — 24
| |
! |
| : I I |
|
| | ‘
2 ! - — — 1
‘ — {
T 7
|
o 1 I :
|
e -
| | |
3 : L 7: K 9-pin.
T =YYy ° T 5 socket
w ‘ T ] 018.6430.00
! | | . X
| | ! or
| : I I : 0203840.00
| ‘ | supplied with
4 ' ; W i S { 3 EZ-5/EZ-6/EZ-2
‘ —
l ‘ e}
|
o 1 il L
|
L ll___._ L]
| | |
| | |
5 ‘ - . — 4
; = W = —
| | |
|
o 1 1 |
| | |
| | |
6 | — L L 2
— — —
: : W S
! |
L ______ [
8) 9

Assignment of connection cables EZ-5, -6, -14 and —21 with AF filters for feeding the 5-V
supply and the control information for the V-networks ESH2-Z5, ESH3-Z5 and ENV4200
into a shielded room.

When the ESPI is used inside the shielded room, the filter configuration is omitted. The
cable EZ-14 is then used for controlling the ESH3-Z5, the cable EZ-13 for controlling the
ESH2-Z5, and the cable EZ-21 for controlling the ENV4200.
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Frequency Scan - SWEEP Key

In the scan mode, ESPI measures in a predefined frequency range with selectable step width and
measurement time for each frequency.

Either the current receiver settings or the settings defined in the Scan table are used. Up to 10
subranges which need not be next to each other can be defined within one scan. The subranges are
then scanned by ESPI one after the other. Measurement ranges should not overlap. The parameters to
be measured in each subrange can be selected independently (SWEEP menu, SCAN TABLE table).

Transducer factors or transducer sets and limit lines can be defined and displayed separately and are
not part of the scan data record.

The scanned frequency range is defined by the start and stop frequency set independently of the scan
table (SCAN TABLE table or FREQUENCY menu). A scan table can thus be defined for each
measurement task, which can be stored and reloaded. The required frequency range can be defined by
means of two parameters which can be set via keys so that no elaborate editing has to be done in the
scan table.

start frequency stop frequency

scan ranges |

transducer set

Fig. 4-7 Definition of scan range

Full-screen or split-screen mode can be selected for result display. In the full-screen mode, the result
diagram covers the whole screen area.

In split-screen mode, the upper half of the screen displays the frequency and level readout, i.e. a
bargraph. The diagram is displayed in the lower half

Up to 3 detectors can be measured simultaneously. They are assigned to traces 1 to 3. Since the
detectors are set only once, it is not possible to measure with different detectors in different the
subranges.

Scanning is started with the RUN softkey. The scan can be performed as a single scan or continuously.
In the case of single scan it is stopped when the stop frequency is reached. The continuous scan can be
interrupted with the HOLD SCAN softkey or terminated with STOP SCAN.

The maximal number of measured frequencies is limited to 100.000. A maximum of 3 x 100.000 values
(100.000 per detector) can be stored for postprocessing. If the scan subranges are defined so that more
than the possible values would be measured, a respective message is output upon the scan start.
Afterwards the scan is performed up to the maximum value.
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At least one scan is defined in the list. Two subranges are defined in the default setup. All other

parameters are shown in the following table:

Table 4-3  Default setup of scan table

Range 1 Range 2
Start frequency 150 kHz 30 MHz
Stop frequency 30 MHz 1GHz
Step width Auto Auto
IF bandwidth 9 kHz 120 kHz
Measurement time 1ms 100 ps
Auto ranging OFF OFF
Attenuation mode Normal Normal
RF attenuation 10dB 10 dB
Preamplification OFF OFF

The diagram parameters to be defined are: start frequency 150 kHz, stop frequency 1 GHz, min. level

0 dBuV, grid range log 100 dB, log. frequency axis and continuous scan.

The measurement parameters correspond to the settings recommended for overview measurements to

CISPR 16.
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Entry of Scan Data

Pressing the SWEEP key opens the menu to configure and start the scan.

SWEEP menu

3= )
¥

USE SCAN
TABLE &

USE CURR
SETTI NGS

SI NGLE
SCAN

CONTI NUOUS
SCAN

FREQ AXI S
LIN LOG

RUN

SCAN

ADJUST
AXI S

I NS BEFORE
RANGE

I NS AFTER
RANGE

DELETE
RANGE

RANGES
1-5 6-10

RUN

SCAN

—
L

HOLD
SCAN

STCOP
SCAN

—>

A scan is defined in the form of tables or it is performed using the current setting.

In the SCAN table, the scan subranges are defined . Each scan range is specified by start frequency,

—
L

CONT AT
REC FREQ

CONT AT
HOLD

STOP
SCAN

stop frequency, step width and the measurement parameters that are valid for this range.

The scan can be performed as a single scan or continuously (softkeys SINGLE SCAN and

CONTINUOUS SCAN).
Scanning is started with the RUN SCAN softkey. .

1142.8142.12
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USE SCAN
TABLE &

Auto Preamp

The DEFINE SCAN softkey USE SCAN TABLE opens a
submenu where existing scan tables can be edited or new
ones created. Tables with the current scan settings are

In the SCAN TABLE the parameters for the individual

start frequency of display range
stop frequency of display range
step mode ( linear or logarithmic

start frequency of scan range
stop frequency of scan range
step size

resolution bandwidth
measurement time

automatic selection of attenuation
RF attenuation

20 dB preamplification

auto range with preamplification

ADJUST
AXI S
INS BEFORE displayed.
RANGE
IEC/IEEE-bus command --
INS AFTER
RANGE
DELETE subranges can be set.
RANGE
Scan Start
1_F;ANG6E_81 0 Scan Stop
Step Mode
frequency switching)
Start
Stop
Step Size
RES BW
Meas Time
RUN Auto Ranging
SCAN RF Attn
Preamp

SCAN TABLE

Scan Start 20. 000 MHz
Scan Stop 1.250 GHz
Step Mode LI N

RANGE1 RANGE2 RANGE3 RANCE4 RANGES
Start 150. 000 kHz |30. 000 MHz |1.000 GHz
St op 30.000 MHz |1.000 GHz 2.000 G
Step Size 4 kHz 40 kHz 400 kHz
Res BW 9 kHz  FRINE 1 Mz
Meas Tine 1 ns 100 us 100 us
Aut o Rangi ng OFF COFF OFF
RF Attn 10 dB 10 dB 10 dB
Pr eanp OFF CFF OFF
Aut o Preanp OFF CFF OFF

1142.8142.12

Scan Start - start frequency of display range

Range is fnin t0 fphax. — 10 Hz

This value can also be set in the FREQ menu (START softkey).
IEC/IEEE-bus command FREQ STAR 20 Mz
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Scan Stop - stop frequency of display range

Range is fyin t0 fax

his value can also be set in the FREQ menu (STOP softkey).
IEC/IEEE-bus command FREQ STOP 1250 MHz

Step Mode - selection of frequency switching mode

Linear or logarithmic frequency switching can be selected. The selected
setting is valid for all scan ranges.

LOG

v~ AUTO

LIN linear frequency switching.

AUTO linear frequency switching.
The step width is selected automatically depending on the set
resolution bandwidth so that all signals occurring in the scan
range are reliably detected without any significant
measurement error (about one third of resolution bandwidth)

LOG logarithmic frequency switching.

The frequency is incremented in % of the current frequency..

IEC/IEEE-bus command SWE: SPAC LI N

Start - Entry of start frequency

The start frequency of a subrange must be equal to or greater than the stop
frequency of the previous subrange.

On entering the start frequency, the preceding scan range is — if necessary —
adapted automatically to avoid overlapping of scan ranges.

IEC/IEEE-bus command SCAN1: STAR 150 kHz

Stop - Entry of stop frequency

The stop frequency of a subrange must be equal to or greater than the start
frequency of the subrange.

On entering the stop frequency, the preceding scan range is — if necessary —
adapted automatically to avoid overlapping of scan ranges.

IEC/IEEE-bus command SCANL: STOP 30 MHz
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Step Size - Entry of step size

In the case of linear frequency increments, step widths between 1 Hz and the
maximum ESPI frequency can be set. When a step size greater than the
scan range is entered (from start to stop), ESPI performs a measurement at
the start and stop frequency.

With logarithmic frequency increments, values between 0.1% and 100% can
be set with steps of 1/2/3/5.

With STEP AUTO selected, the step size cannot be changed because it is
automatically set with respect to the IF bandwidth.

IEC/IEEE-bus command SCAN1: STEP 4 kHz

RES BW - Entry of IF bandwidth

In the case of quasi-peak weighting, usually a fixed bandwidth is set which
cannot be changed (CISPR).

However, the coupling of the IF bandwidth to the frequency range can be
cancelled using softkey QP RBW UNCOUPLED in the MEAS DETECTOR
menu.

IEC/IEEE-bus command SCAN1: BAND: RES 9 kHz

Meas Time - Entry of measurement time

The measurement time can be set between 100 us and 100 s separately for
each subrange. In the case of quasi-peak weighting, the minimum is 1 ms.
The measurement time can be set independently for each scan range.

IEC/IEEE-bus command SCAN1: TI ME 1ns

Auto Ranging - Activates the autorange function

ON ESPI automatically sets the input attenuation as a function of the
signal level.
Caution: If 0 dB RF attenuation is used with autoranging, care must be
taken that the permissible signal level at the RF input is not
exceeded.

Exceeding this level would damage the input mixer.

The 0 dB attenuation should under no circumstances be used
when RFI voltage measurements are performed with the aid
of artificial networks as in this case very high pulses occur
during phase switching.

OFF The input attenuation setting of the scan table is used.
IEC/IEEE-bus command SCANL: | NP: ATT: AUTO OFF

RF Atten - Entry of a fixed RF attenuation

The RF attenuation can be set separately for each subrange
IEC/IEEE-bus command SCANL: | NP: ATT: AUTO OFF
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Preamp - Switching the preamplifier on and off

The preamplifier can be switched on/off separately for each subrange
IEC/IEEE-bus command SCANL: | NP: GAlI N: STAT OFF

Auto Preamp - Activates the auto preamp function

ON  The preamplifier is considered in autoranging. It is only cut in after the
attenuation has been reduced to the minimum settable value.

ON  Auto ranging without preamplification
IEC/IEEE-bus command SCANL: | NP: GAI N: AUTO OFF

ADJUST

AXpS

I NS BEFORE

RANGE

"

I NS AFTER
RANGE

"

DELETE
RANGE

RANGES

1-5 _6-10

The ADJUST AXIS softkey automatically sets the limits of
the diagram so that the lower limit frequency corresponds
to the start frequency of range 1 and the upper limit
frequency to the stop frequency of the last range.

IEC/IEEE-bus command - -

The INS BEFORE RANGE softkey shifts the active scan
range in the table to the left by one column. A new column
with identical settings is created. The limit frequencies can
be changed accordingly.

IEC/IEEE-bus command - -

The INS AFTER RANGE softkey shifts the active scan
range in the table to the right by one column. A new
column with identical settings is created. The limit
frequencies can be changed accordingly.

IEC/IEEE-bus command - -

The DELETE RANGE softkey clears the activated scan
range. All other ranges are shifted to the left by one
column.

IEC/IEEE-bus command - -

With the RANGES 1-5/6-10 softkey a switchover can be
made between ranges 1-5 and 6-10.

IEC/IEEE-bus command - -
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USE CURR
SETEI NGS

SI NGLE

ICONTI NUQUS
SEAN

|

FREQ AXI S
LIN g LOG

1142.8142.12

The USE CURR SETTINGS softkey activates a scan which is performed
using the current receiver settings. The step size is automatically set with
respect to the IF bandwidth (Step Mode Auto). The start and stop frequency
is set via the FREQ menu.

IEC/IEEE-bus command --

Pressing the SINGLE SCAN softkey triggers a frequency scan. ESPI stops at
the end frequency.

The enhancement label SGL displayed at the screen edge indicates that the
single-scan mode is set.

IEC/IEEE-bus command I NI T2: CONT OFF

The CONTINUOUS SCAN softkey selects the continuous scan mode. ESPI
scans continuously until the scan is stopped.

IEC/IEEE-bus command I NI T2: CONT ON

The FREQ AXIS LIN/LOG switches between linear and logarithmic frequency
axis.

Default is LOG.

IEC/IEEE-bus command Dl SP: TRAC: X: SPAC LOG
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Running a Scan

CONFIGURATION MODE - RECEIVER menu

RUN
SCAN
HOLD
SCAN
STOP
SCAN
1
]
CONT AT
REC FREQ
CONT AT
HOLD
STOP
SCAN
HOLD
SCAN
CONT AT
REC FREQ
CONTI NUE

1142.8142.12

STCP
SCAN

ﬁu ;

The RUN SCAN softkey starts the frequency scan with the selected
settings. The HOLD SCAN submenu is displayed instead of the menu
shown before the scan is started.

At the beginning of the scan, ESPI sets up the diagram as specified in the
scan table and starts the scan in the selected mode (SINGLE or
CONTINUOUS). With SINGLE selected, ESPI performs a single scan
and stops at the end frequency. With CONTINUOUS selected, the scan is
performed continuously until it is deliberately stopped.

The measurement can be interrupted with HOLD SCAN or stopped with
STOP SCAN. The two softkeys are displayed instead of the menu shown
before the scan is started.

If a transducer set is defined with points of changeover, the scan
automatically stops at the frequencies of the new subrange of the
transducer set and the user may exchange the transducer.

The following message informs the user that the limit has been reached:

TDS Range # reached, CONTINUE / BREAK

He can continue the scan at the point of change over by confirming the
message (CONTINUE) or he can switch off the transducer (BREAK).

IEC/IEEE-bus command INITi ate2

The HOLD SCAN softkey interrupts the scan.

The scan stops at the frequency at which it was interrupted until it
is continued with the CONT AT REC FREQ or CONTINUE AT
HOLD softkeys.

While the scan is stopped, the receiver settings can be changed,
e.g. for a detailed analysis of the recorded trace.

IEC/IEEE-bus command : HOLD

With the CONT AT REC FREQ softkey the scan is continued at
the current receiver frequency when the receiver frequency is
lower than the frequency at which the scan was interrupted.
Otherwise the scan continues at the frequency at which it was
interrupted.

The scan is always continued with the settings in the scan table.
IEC/IEEE-bus command : I NI Ti at e2: CONMeasur e
With the CONT AT HOLD softkey the scan is continued where it

was interrupted. The scan is always continued with the settings in
the scan table.

IEC/IEEE-bus command --

The STOP SCAN softkey stops the scan. Upon restart, scanning
starts at the beginning. The results of the performed
measurements are lost.

IEC/IEEE-bus command : ABORt
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Triggering the Scan— TRIG Key

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

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

TRIG } FREE RUN
EXTERN
POLARI TY
POS NEG
FREE RUN The FREE RUN softkey activates the free-run sweep mode, i.e. start of a
scan is not triggered. Once a measurement is completed, another is started
immediately.
FREE RUN is the default setting of ESPI.
IEC/IEEE-bus command: TRI G SOUR | MM
EXTERN The EXTERN softkey activates triggering via a TTL signal at the input
connector EXT TRIGGER/GATE on the rear panel.
IEC/IEEE-bus command: TRI G SOUR EXT
SWE: EGAT: SOUR EXT
POLARI TY The POLARITY POS/NEG softkey selects the polarity of the trigger source.
POS 5 NEG
The scan 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.
The default setting is POLARITY POS.

IEC/IEEE-bus command: TRI G SLOP PGS
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Marker Functions — MKR Key

MKR menu:

The MARKER 1/2/3/4 .softkey selects the corresponding marker
} MARER & and activates it.

MARKER 2 MARKER 1 is always the normal marker. After they have been
switched on, MARKERS 2 to 4 are delta markers that refer to
MARKER 1. These markers can be converted into markers with
MARKER 3 absolute value display by means of the MARKER NORM DELTA
softkey. When MARKER 1 is the active marker, pressing the
MARKER 4 MARKER NORM DELTA softkey switches on an additional delta
marker.
MARKER Pressing the MARKER 1 to 4 softkey again switches off the
NORM DELTA selected marker.
IEC/IEEE bus commands : CALC. MARK  ON;
MKR- >TRACE )
: CALC. MARK: X 10. 7MHz;
: CALC. MARK: Y?
ALL MARKER
OFF

When several traces are being displayed, the marker is set to the maximum value (peak) of the active
trace which has the lowest number (1 to 3). In case a marker is already located there, it will be set to the
frequency of the next lowest level (next peak).

A marker can only be enabled when at least one trace in the corresponding window is visible.

If a trace is turned off, the corresponding markers and marker functions are also deactivated. If the trace
is switched on again (VIEW, CLR/WRITE;..), the markers along with coupled functions will be restored
to their original positions provided the markers have not been used on another trace.

L S TR 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 jumps to Trace 2 but remains on the
previous frequency or time.

[MKR ->TRACE]
"3"<ENTER> The marker jumps to Trace 3.’

IEC/IEEE-bus command: CALC: MARK1: TRAC 1
CALC: DELT: TRAC 1
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Change of Settings via Markers — MKR O Key

The MKR - menu offers functions through which instrument 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 1 is activated and a peak search is performed.

MKR - menu

rolY

1142.8142.12

PEAK

NEXT PEAK

ADD TO
PEAK LI ST

TUNE TO
MARKER

MARKER
TRACK

SEARCH
LIMTSo

PEAK
EXCURSI ON

MARKER- >
TRACE

2

] | —

MR- >
STEPSI ZE

M N

NEXT M N

NEXT MODE
O

SETTI NGS
COUPLED

v
o

SEARCH
NEXT LEFT

SEARCH
NEXT RI GHT

SEARCH LI M
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SELECT
MARKER

PEAK

NEXT PEAK

M

"

ADD TO
PEAK LI ST

TUNE TO
MARKER

"

MARKER
TRACK

"

1142.8142.12

The SELECT MARKER softkey activates the numerical selection of the
marker in the data entry field. If no marker is active when MKR-> menu is
called, MARKER 1 is automatically switched on. Delta marker 1 is selected
by input of "0 .

IEC/IEEE-bus command: CALC:. MARK1 ON;
CALC. MARKL: X <val ue>;
CALC: MARK1: 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
automatically switched on and the peak search is performed.

IEC/IEEE-bus command: CALC:. MARK: MAX
CALC: DELT: MAX

The NEXT PEAK softkey sets the active marker/delta marker to the next
lower peak value on the trace. The search direction is defined in the NEXT
MODE submenu (see analyzer mode).

IEC/IEEE-bus command: CALC:. MARK: MAX: NEXT
CALC: DELT: MAX: NEXT

The ADD TO PEAK LIST softkey adds the receiver frequency of the current
marker to the peak list (see also Section "Data Reduction and Peak List").

IEC/IEEE bus command - -

The TUNE TO MARKER softkey sets the receiver frequency to the marker
frequency.

IEC/IEEE bus command : CALC: MARK: FUNC: CENT

The MARKER TRACK softkey couples the current receive frequency to the
marker frequency.

IEC/IEEE bus command : CALC. MARK: COUP ON
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SEARCH

LIMTS O
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LEFT
LIMT

Rl GHT
LIMT

THRESHOLD

SEARCH

LIMTS OFR

LEFT
LIM T

Rl GHT
LIM T

THRESHOLD
0

|

SEARCH
LI MJ OFF

|

The SEARCH LIMITS softkey limits the search range for
maximum 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 and RIGHT LIMIT softkeys define the two
vertical lines SL1 and SL2. The search is performed between
these lines in the frequency and time domain

If only one line is enabled, line SL1 is the lower limit and the
upper limit corresponds to the stop frequency. If SL2 is also
enabled, it determines the upper limit.

IEC/IEEE-bus command: CALC: MARK: X: SLI M LEFT 1MiZ
CALC: MARK: X: SLIM R GH 10MHZ
CALC: MARK: X: SLI M 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 - 20dBm
CALC: THR ON

The SEARCH LIMIT OFF softkey disables all limits of the
search range.

IEC/IEEE-bus command: CALC; MARK: X: SLI M OFF
CALC: THR OFF
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The PEAK EXCURSION softkey activates an entry box for selecting the
minimum amount by which a signal level must decrease/increase before it is
recognized by the NEXT PEAK and NEXT MIN search functions as a
maximum or minimum.

Input values from 0 to 80 dB are allowed, the resolution being 0.1 dB.

IEC/IEEE-bus command: CALC: MARK: PEXC 10dB

For detailed explanation see softkey PEAK EXCURSION in ANALYZER
mode

The MKR - TRACE softkey sets the active marker to a new trace. Please
note that only a trace visible in the measurement window can be selected.
This softkey is also available in the MKR menu.

IEC/IEEE-bus command: CALC: MARK: TRAC 2

Example:

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 jumps to Trace 3.

The MKR -CF STEPSIZE softkey sets the step size for the receiver
frequency variation to the current marker frequency, and also sets step size
adaptation to MANUAL. STEPSIZE remains at this value until the receiver
frequency entry mode in the STEP menu is switched from MANUAL to AUTO
again.

The MKR - CF STEPSIZE function is, above all, useful in the measurement
of harmonics.

IEC/IEEE-bus command: CALC:. MARK: FUNC: CST

The MIN softkey sets the active marker to the minimum value on the
corresponding trace.

IEC/IEEE-bus command: CALC: MARK: M N
CALC:. DELT: M N

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 below).

IEC/IEEE-bus command: CALC: MARK: M N: NEXT
CALC: DELT: M N: NEXT
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ABSOLUTE

PEAK/ M N

SEARCH

NEXTs LEFT

SEARCH
NEXT@RI GHT

The NEXT MODE softkey opens a sub menu for definition of
the search direction for NEXT PEAK and NEXT MIN.

The softkeys are selection switches, i.e. only one of them can
be active at any one time.

The ABSOLUTE PEAK/MIN softkey defines that the next higher
maximum or minimum is searched for on the whole trace.

IEC/IEEE bus commands: CALC:. MARK: MAX: NEXT
CALC: DELT: MAX: NEXT
CALC: MARK: M N: NEXT
CALC:; DELT: M N: NEXT

The SEARCH NEXT LEFT softkey defines that the next higher
maximum or minimum on the left of the active marker is
searched for, i.e. only frequencies or time values smaller than
the current marker frequency or time are taken into account.

IEC/IEEE bus commands: CALC; MARK: MAX: LEFT
CALC. DELT: MAX: LEFT
CALC. MARK: M N: LEFT
CALC. DELT: M N: LEFT

The SEARCH NEXT RIGHT softkey defines that the next higher
maximum or minimum on the right of the active marker is
searched for, i.e. only frequencies or time values higher than the
current marker frequency or time are taken into account.

IEC/IEEE bus commands: CALC: MARK: MAX: Rl GH
CALC: DELT: MAX: Rl GH
CALC. MARK: M N: RI GH
CALC. DELT: M N: Rl GH

The SETTINGS COUPLED softkey couples the receiver frequency settings from
the corresponding subscans to the marker frequency for functions TUNE TO
MARKER and MARKER TRACK.

IEC/IEEE bus command

: CALC: MARK: SCO ON
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Marker Functions — MKR FCTN Key

MKR FCNT Menu:

VKR SELECT On calling the menu, the entry for the last active marker is

} MARKER activated (SELECT MARKER softkey); if no marker is
activated, marker 1 is activated and a maximum search

h PEAK (PEAK softkey) is performed. The marker can be set to the

desired trace by means of MKR -> TRACE softkey.

MARKER
Z00M
PREV ZOOM
RANGE
ZOOM
CFF
MRK- >
TRACE
MARKER The MARKER ZOOM softkey zooms 10% of the diagram around the current
ZOom marker. It opens at the same time a data entry field which allows to enter any
frequency range which is then displayed
Pressing the softkey again expands the diagram such that only 3 measured
values are represented.
IEC/IEEE bus command : CALC. MARK: FUNC: ZOOM <num val ue>
PREV ZOOM The PREVIOUS ZOOM softkey sets again the previous frequency range
TEF'GE IEC/IEEE bus command --
ZOOM The ZOOM OFF softkey switches off the zoomed representation.
HQEFF IEC/IEEE bus command - DI SP: TRAC: X: ZOOM OFF
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Selection and Setting of Traces —TRACE Key

The ESPI is capable of displaying up to three different traces at a time in a diagram. A trace consists of
a maximum of 501 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 max peak detector and min peak
detector display the maximum and minimum value of the level within a pixel. The rms detector displays
the power (rms value) of the measured values within a pixel, the average detector the average value.
The quasi-peak detector yields the level weighted to CISPR 16.

Selection of Trace Function

The trace functions are subdivided as follows:
« Display mode of trace (CLEAR/WRITE, VIEW and BLANK)

« Evaluation of the trace as a whole (AVERAGE, MAX HOLD and MIN HOLD)

« Evaluation of individual pixels of a trace (MAX PEAK, MIN PEAK, QUASIPEAK, AVERAGE and
RMS).

TRACE menu
SELECT Fl NAL
= j MN HaD MAX PEAK T vax PEAK
CLEAR/ FI NAL
M N PEAK
h WRI TE M N PEAK
FI NAL
JASI PEAK
MAX HOLD Qi QUASI PEAK
FI NAL
AVERAGE AVERAGE
VI EW RVS FI NAL
RVS
BLANK
SCAN ASCI | FI LE
COUNT EXPORT
DETECTOR DECI M SEP
e ,
PEAK LI ST COoPY
ON OFF TRACE

The TRACE key opens a menu offering the setting options for the selected trace.

1142.8142.12
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In this menu, the mode of representing the measured data in the frequency or time domain in the 501
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.

The measurement detector for the individual display modes can be selected directly by the user.

The default setting is trace 1 in the overwrite mode (CLEAR / WRITE) and detector MAX PEAK is
selected, trace 2 is also in the overwrite mode (CLEAR / WRITE) and detector AVERAGE is selected,
trace 3 is switched off (BLANK).

The CLEAR/WRITE, MAX HOLD, MIN HOLD, AVERAGE, VIEW and BLANK softkeys are mutually
exclusive selection keys.

STEFL-AECCET The SELECT TRACE softkey activates the entry for the active trace (1, 2, 3).
IEC/IEEE-bus command -- (selected via numeric suffix of : TRACe)
CLEAR/ The CLEAR/WRITE softkey activates the overwrite mode for the collected
VR T measured values, i.e. the trace is overwritten by each sweep.

Each time the CLEAR/WRITE softkey is actuated, ESPI clears the selected
trace memory and starts the measurement anew.

IEC/IEEE-bus command DI SP: W ND: TRAC: MODE WRI T
MAX HOLD The MAX HOLD softkey activates the max peak detector.

ESPI saves the sweep result in the trace memory only if the new value is
greater than the previous one.

his is especially useful with modulated or impulsive signals. The signal
spectrum is filled up upon each scan until all 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.

IEC/IEEE-bus command Dl SP: W ND: TRAC: MODE MAXH
Vi The VIEW softkey freezes the current contents of the trace memory and
displays it.

-E_!

If in the VIEW display mode the level display range (GRID RANGE) or the
reference level (GRID MIN LEVEL) are changed, ESPI automatically adapts
the measured data to the changed display range. This allows an amplitude
zoom to be made after the measurement in order to show details of the trace.

IEC/IEEE-bus command DI SP: W ND: TRAC:. MODE VI EW
BLANK The BLANK softkey activates the blanking of the trace on the screen.
IEC/IEEE-bus command DI SP: W ND: TRAC OFF
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The SCAN COUNT softkey activates the entry of the number of scan used in
the SINGLE SCAN mode.
The allowed range of values is 0 to 30000. The default setting is 1.

IEC/IEEE-bus command SVEE: COUN 10

The DETECTOR softkey opens a submenu to select the detector.

The detector type may be indecently selected for each trace.

For description of detector types see Section "Detector Selection" in Analyzer

Mode.

MAX PEAK

"

M N PEAK

"

QUASI PEAK

"

AVERAGE

"

FI NAL
MAX PEAK

The MAX PEAK softkey activates the max peak detector.
IECNIEEE bus command DET PGS

The MIN PEAK softkey activates the min peak detector.
IEC\IEEE bus command DET NEG

The QUASIPEAK softkey selects the quasi-peak detector.

The IF bandwidth is adapted as a function of the frequency
range. The coupling of the IF bandwidth to the frequency
range can be cancelled using softkey QP RBW
UNCOUPLED.

IEC/IEEE-bus command DET QPE

The AVERAGE softkey activates the average detector.

IECMIEEE bus command DET AVER

The RMS softkey activates the rms detector.

IECMIEEE bus command : DET RMS

The FINAL MAX PEAK selects the max peak detector for
the final measurement.

IECMIEEE bus command : DET: FME POS
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FT NAL The FINAL MIN PEAK selects the min peak detector for the
M N PEAK final measurement.
IECMIEEE bus command . DET: FME NEG
FI NAL The FINAL QUASIPEAK selects the quasi peak detector
QUASI PEAK for the final measurement.
IECMIEEE bus command : DET: FME QPE
FT NAL The FINAL AVERAGE selects the average detector for the
AVERAGE final measurement.
IECMIEEE bus command . DET: FME AVER
FI NAL The FINAL RMS selects the rms detector for the final
RVE measurement.
@ IECMIEEE bus command : DET: FME RMS
PEAK LI ST The PEAK LIST ON / OFF softkey switches on and off the indication of the

O\IQG:F

1142.8142.12

peak list or of the final measurement results. The single value is indicated as
+ or x. The assignment of symbol to trace is fixed.

RUN SCAN automatically switches PEAK LIST to OFF in order to prevent the
indication of preceding final measurement results. PEAK SEARCH
automatically sets PEAK LIST to ON (see Data Reduction and Peak List)

IEC\IEEE bus command DI SP: TRAC: SYMB CROS | OFF
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The MIN HOLD softkey activates the min peak detector. ESPI saves for each
scan the smallest of the previously stored/currently measured values in the
trace memory.

This function is useful e.g. 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 DI SP: W ND: TRAC: MODE M NH

The ASCII FILE EXPORT softkey stores the active trace in ASCII format on a
floppy disk.

IEC/IEEE command FORM ASC;
MVEM STOR: TRAC 1, ' TRACE. DAT’

The file consists of the header containing important scaling parameters,
several data sections containing the scan settings 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 for the scan ranges starts with the keyword "Scan <n>:",
(<n> = number of scan range), followed by the scan data in one or several
columns which are also separated by a semicolon.

The data section for the trace date starts with the keyword " Trace <n> " (<n>
= number of stored trace), followed by the measured data in one or several
columns which are also separated by a semicolon.

This format can be read in from spreadsheet calculation programs, e.g. 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
between separators .’ (decimal point) and ', (comma) using softkey
DECIM SEP.
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Example:

File header

Data section of the file
Scan ranges

Data section of the file
trace
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File contents

Description

Type;ESPI3;
Version;1.00;
Date;10.Nov 00;
Mode;Receiver;

Start;150000.000000;Hz
Stop;1000000000.000000;Hz

X-AXxis;LOG;

Detector;,AVERAGE;
Scan Count;1;
Transducer;;

Instrument model
Firmware version
Date of data set storage
Instrument mode

Start/stop of the display range.
Unit: Hz

Scaling of x-axis linear (LIN) or logarithmic (LOG)

Selected detector
MAXPEAK, MINPEAK, AVERAGE, RMS, QUASIPEAK

Scan count
Transducer name (if switched on)

Scan 1:
Start;150000.000000;Hz
Stop;30000000.000000;Hz
Step; 4000.000000;Hz
RBW;9000.000000;Hz
Meas Time;0.001000;s
Auto Ranging;OFF;

RF Att;10.000000;dB

Auto Preamp;OFF;
Preamp;0.000000;dB
Scan 2:
Start;30000000.000000;Hz
Stop;1000000000.000000;Hz
Step; 50000.000000;Hz
RBW;120000.000000;Hz
Meas Time;0.000100;s
Auto Ranging;OFF;

RF Att;10.000000;dB

Auto Preamp;OFF;
Preamp;0.000000;dB

Trace 1:

Trace Mode;CLR/WRITE;
x-Unit;Hz;
y-Unit;dBuV;

Values;26863;
150000.000000;15.604355;

154000.000000;13.236252;
158000.000000;11.907021;

4.59

Settings for scan range 1

Range 1 - start frequency in Hz

Range 1 - stop frequency in Hz

Range 1 - step width

Range 1 - resolution bandwidth

Range 1 - measurement time

Range 1 - Auto ranging on - or off

Range 1 - input attenuation

Range 1 - Auto Preamp on or off

Range 1 - preamplifier on (20dB) or off (0dB)
Settings for scan range 2

Range 2 - start frequency in Hz

Range 2 — stop frequency in Hz

Range 2 - step width

Range 2 - resolution bandwidth

Range 2 - measurement time

Range 2 - Auto ranging on - or off

Range 2 - input attenuation

Range 2 - Auto Preamp on or off

Range 2 - preamplifier on (20dB) or off (0dB)

Selected trace

Trace mode: CLR/WRITE, MAXHOLD
Unit of x values: Hz for span >0

Unit of y values:
dB*/V/A/W depending on the selected unit

Number of test points
Measured values:
<x value>, <y value>;
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The DECIM SEP softkey selects the decimal separator between .’ (decimal
point) and ’,’ (comma) with floating-point numerals for the function ASCII FILE
EXPORT.

With the selection of the decimal separator different language versions of
evaluation programs (e.g. MS-Excel) can be supported.

IEC/IEEE-bus command FORM DEXP: DSEP PO N

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 or 3.

Upon copying, the contents of the selected memory is overwritten and the
new contents displayed in view mode.

IEC/IEEE-bus command TRAC: COPY TRACE1, TRACE2
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Spectrum Analyzer Mode

The analyzer mode is activated by pressing hotkey SPECTRUM (see also Section 'Mode Selection’)

The SPECTRUM hotkey selects the ANALYZER mode.
h This mode is the default setting of the ESPI.
The functions provided correspond to those of a

conventional 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
lower display.

Frequency and Span Selection — FREQ Key

The FREQ key is used to 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 STOP softkeys, the value of the corresponding parameter
can be defined in an input window.

FREQ menu:
Span <> 0 San = 0
—p TRACK
} CENTER 0.1* SPAN |0.1 * RBW N IOFE
CF- TRACK
h STEPS| ZE® 0.5 * SPAN 0.5 * RBW BW
TRACK
X * SPAN X * RBW THRESHOLD
SELECT
START = CENTER = CENTER TRACE
STOP = MARKER = MARKER
MANUAL MANUAL
FREQUENCY
OFFSET
SI GNAL
TRACK ¥
i) i) i
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The CENTER softkey opens the window for manually entering the center

frequency.

The allowed range of values for the center frequency is:

for the frequency domain (span >0):

minspan /2 <f <f o minspan / 2

center — m

and for the time domain (span = 0):

0 HZ < fcenter < fmax

feenter center frequency

minspan smallest selectable span > 0 Hz (10 Hz)

fmax max. frequency

IEC/IEEE-bus command: FREQ CENT 100MHz

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

The softkeys are presented according to the selected domain (frequency or

time).

Softkeys in frequency domain:

AUTO
0.1 *aSPAN

"

AUTO
0.5 *pSPAN

AUTO

X * SPAN

The 0.1 * SPAN softkey sets the step size for the center
frequency entry to 10% of the span.

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

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

IEC/IEEE-bus command:
FREQ CENT: STEP: LI NK SPAN
FREQ CENT: STEP: LI NK: FACT 50PCT

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

IEC/IEEE-bus command:
FREQ CENT: STEP: LI NK SPAN
FREQ CENT: STEP: LI NK: FACT 20PCT
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= CENTER

= MARKER

MANUAL

¥

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-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 useful during measurements of
the signal harmonic content at the marker position
because by entering the center frequency each stroke of
the STEP key selects the center frequency of another
harmonic.

IEC/IEEE-bus command: --

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

IEC/IEEE-bus command:  FREQ CENT: STEP 120MHz

Softkeys in time domain:

AUTO

0.1 % RBW

"

AUTO

0.5 % RBW

AUTO

X * QRBW

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

AUTO 0.1 * RBW corresponds to the default setting.

IEC/IEEE-bus command:
FREQ CENT: STEP: LI NK RBW
FREQ CENT: STEP: LI NK: FACT 10PCT

The 0.5 * RBW softkey sets the step size for the center
frequency entry to 50% of the resolution bandwidth.

IEC/IEEE-bus command:
FREQ CENT: STEP: LI NK RBW
FREQ CENT: STEP: LI NK: 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: LI NK RBW
FREQ CENT: STEP: LI NK: FACT 20PCT
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- CENTER 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-bus command: --

= MARKER The = MARKER softkey sets the step size coupling to
f 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 stroke of
the STEP key selects the center frequency of another
harmonic.

IEC/IEEE-bus command: --

MANUAL The MANUAL softkey activates the window for entering a
fixed step size.
@ IEC/IEEE-bus command:

FREQ CENT: STEP 120MHz
The START softkey activates the window for manually entering the start
frequency.
The allowed range of values for the start frequency is:

0 Hz <fgiart <fmax - minspan ftart  Start frequency
minspan smallest selectable span (10 Hz)

frmax max. frequency

IEC/IEEE-bus command: FREQ STAR 20MHz

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

minspan sttop <fmax fstop stop frequency

minspan smallest selectable span (10 Hz)

f max. frequency

max

IEC/IEEE-bus command: FREQ STCOP 2000MHz
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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 setting is 0 Hz.

IEC/IEEE-bus command: FREQ OFFS 10 MHz

The SIGNAL TRACK softkey switches 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 frequency set to this signal (MARKER ->CENTER)
after each frequency sweep within the search bandwidth.

If the signal falls 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 achieved by manually modifying the center frequency, for example.

On switching on, the softkey is highlighted and the search bandwidth and the
threshold value are marked on the diagram by two vertical lines and one
horizontal line. All these lines are allocated 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 OFF
TRACK The TRACK ON/OFF softkey switches on and off signal
CFF tracking.

IEC/IEEE-bus command: CALC: MARK: FUNC: STR OFF

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

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

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

IEC/IEEE-bus command:
CALC: MARK: FUNC: STR: THR - 70DBM

SEECT The SELECT TRACE softkey selects the trace on which
E signal tracking is to be performed.
B IEC/IEEE-bus command:

CALC: MARK: FUNC: STR: TRAC 1
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Setting the Frequency Span — SPAN Key

SPAN menu

§

The SPAN key opens a menu which offers various options

SPAN for setting the span.

MANUAL The entry of the span (SPAN MANUAL softkey) is
SVEEEPTI ME automatically active for span > 0 Hz.

MANUAL For span = 0 Hz the entry for sweep time (SWEEPTIME

RANGE MANUAL) is automatically active.
LOG MANUAL With two windows (SPLIT SCREEN) displayed at the

same time, the input data always refer to the window

FULL SPAN selected with hotkey SCREEN A/B.
LAST SPAN

SPAN

SWEEPTI VE
MANUAL

FULL SPAN
[0

"

ZERO SPAN
A

LAST SPAN

R
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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 Hz
and for the frequency domain (span >0): minspan <fgpan <fmax

fspan frequency span
minspan smallest selectable span (10 Hz)
fmax 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: SVE: TI ME 10s

The FULL SPAN softkey sets the span to the full frequency range of ESPI.
IEC/IEEE-bus command FREQ SPAN. FULL

The ZERO 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 activates the previous
setting. With this function a fast change between overview measurement (FULL
SPAN) and detailed measurement (manually set center frequency and span) is
possible.

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

IEC/IEEE-bus command -
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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 well 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 opened automatically.

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

"o
REF LEVEL
REF LEVEL
j> POSI TI ON BV
RANGE REF LEVEL
LOG 100 dB OFFSET dBv
RANGE
LOG MANUAL dBuA
RANGE GRID
LI NEAR ABS REL dBpW
UNIT o —
VOLT
RF ATTEN
MANUAL
AVPERE
RF ATTEN
AJTO WATT
RF | NPUT
50Q 75Q
REF LEVEL Thg REF_ LEVEL softkey allows the reference level to be input in the currently
active unit (dBm, dBpV, etc).
IEC/IEEE-bus command: Dl SP: W ND: TRAC: Y: RLEV - 60dBm
RANGE The RANGE LOG 100 dB softkey sets the level display range to 100 dB.
LOG 100 0B
IEC/IEEE-bus command: Dl SP: W ND: TRAC: Y: SPAC LOG

DI SP: W ND: TRAC: Y 100DB
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The RANGE LOG MANUAL softkey activates the manual entry of the level
display 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 command: DI SP: W ND: TRAC: Y: SPAC LOG
DI SP: W ND: TRAC: Y 120DB

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

|IEC/IEEE-bus command: DI SP: W ND: TRAC: Y: SPAC LI N

The UNIT softkey opens a sub menu allowing to select the

dBm . .
unit for the level axis.
dBm/ The default setting is dBm.
dBpv In general, the spectrum analyzer measures the signal
voltage at the RF input. The level display is calibrated in rms
dBuA 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 Q or 75Q , conversion to

dBpwW other units is possible. The units dBm, dBmV, dBuV, dBuA,

dBpW, V, A and W are directly convertible.

IEC/IEEE-bus command: CALC: UNI T: POW DBM
VAT
ANMPERE
VWATT
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The RF ATTEN MANUAL softkey allows the attenuation to be entered
irrespective of the reference level.

The attenuation can be set in 10 dB steps between 0 and 70 dB. Other
entries will be 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.

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

IEC/IEEE-bus command: I NP: ATT 40 DB

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

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

RF ATTEN AUTO is the default setting.

IEC/IEEE-bus command: I NP: ATT: AUTO ON

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

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

IEC/IEEE-bus command: DI SP: W ND: TRAC: Y: RPCS 100PCT

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.

IEC/IEEE-bus command: DI SP: W ND: TRAC: Y: RLEV: OFFS -10dB
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The GRID ABS/REL softkey switches between absolute and relative scaling
of the level axis.

GRID ABS is the default setting.

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

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

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: DI SP: W ND: TRAC: Y: MODE ABS

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

The setting 75 Q should be used if the input impedance (50 Q) is transformed
to 75 Q 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 ( 75Q / 50Q).

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

IEC/IEEE-bus command: I NP: | MP 500HM
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Setting the Bandwidths and Sweep Time — BW 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 ESPI offers resolution bandwidths from 10 Hz to 10 MHz in 1, 3, 10 steps:

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 filters. 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 4-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/RBWZ). When using the FFT
algorithm, however, the sweep time is proportional to (Span/RBW).

The video bandwidths are available in 1, 3, 10 steps between 1 Hz and 10 MHz. They can be set in
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 to be
measured correctly.

Note: For analog and digital filters, the ESPI 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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ESPI

BW menu:

W) (e

RES BW RBW/ VBW
MANUAL SINE [ 1/ 3]
VI DEO BW RBW/ VBW
MANUAL PULSE[ 0. 1]
SVEEPTI ME VBW MODE RBW/ VBW
MANUAL LIN LOG NOI SE [ 10]
RES BW RBW/ VBW
AUTO MANUAL
VI DEO BW
AUTO
SWEEPTI ME SPAN / RBW
AUTO AUTO [ 50]
COUPLI NG SPAN / RBW
RATIO g |— MANUAL
DEFAULT
COUPLI NG
FI LTER
TYPE

> -

The BW key calls a menu for setting the resolution bandwidth, video bandwidth, sweep time and their

couplings.

The various .. BW AUTO softkeys are used to couple the functions. The coupling ratios are selected by
the COUPLING RATIO softkey. The .. BW MANUAL softkeys enable the entry of the parameter
concerned. This parameter is not coupled to the other parameters.

Note:

MANUA

1142.8142.12

RES BW

... BW AUTO softkeys the resolution bandwidth, the video 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.

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

The resolution bandwidth can be selected in 1/3/10 steps in the range between
10 Hz and 10 MHz. 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 bandwidths 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
steps 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 entry, the
cursor keys 1 and | scroll through this list.

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

IEC/IEEE-bus command: BAND: AUTO OFF; BAND 1VHz
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The VIDEO BW MANUAL softkey activates the manual data entry for the video
bandwidth.

The video bandwidth can be selected in 1/3/10 steps in the range between 1
Hz and 10 MHz.For numeric inputs, the values are always rounded to the
nearest possible 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 (*)
on the display.

IEC/IEEE-bus command: BAND: VI D: AUTO OFF;
BAND: VI D 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 (VIDEO BW, RES BW) remain effective.

In the frequency domain (span > 0 Hz) and for resolution bandwidths above 1
kHz, the allowed 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 ps to 16000 s is
selectable in steps of max. 5% of the sweep time. For numeric inputs, rounding
is made to the nearest possible sweep time. For rollkey or UP/DOWN key
inputs, the sweep time is adjusted in steps either downwards or upwards.

The manual input mode of the sweep time is indicated by a green asterisk (*)
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 ESPI outputs UNCAL on the display and marks the indicated
sweep time with a red asterisk (*).

IEC/IEEE-bus command: SVE: TI ME: AUTO OFF;

SVE: TI ME 10s

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

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

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

The coupling of the video bandwidth is always recommended when the
minimum sweep time is required for a selected resolution bandwidth. Narrower
video bandwidths require longer 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).

IEC/IEEE-bus command: BAND: VI D: AUTO ON
SWEEPTI ME The SWEEPTIME AUTO softkey couples the sweep time to the span, video
SUre bandwidth (VBW) and resolution 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 >0 Hz). It is
blanked in the time domain.

The ESPI 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 bandwidth 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: SWVE: TI ME: AUTO ON

COUPLI NG RBW/ VBW The COUPLING RATIO softkey opens a sub menu for selection
RATI Og & > |sine (/3] of the coupling ratios.

RBW/ VBW L . .
PULSE [.1] When the default setting is active, ie the COUPLING RATIO
softkey is deactivated (not highlighted), the ratio span/resolution
RBW/ VBW bandwidth (SPAN/RBW) is 50 (this corresponds to SPAN / RBW
N3 SE [10]]  AUTO [50]) and the ratio resolution bandwidth/video bandwidth
RBW/ VBW (RBW/VBW) is 0.33 (this corresponds to RBW / VBW SINE

MANUAL [1/3)).

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

SPAN / RBW _
AUTO [ 50] The softkeys RBW/VBW... are selection keys. Only one softkey
can be enabled at any one time. The softkeys are only effective

SPAN / RBW for the VBW AUTO selection in the main menu.
MANUAL

The softkeys SPAN/RBW... are also selection keys. They are
only effective for the RBW AUTO selection in the main menu.
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RBW/ VBW
SINE [1/3]

RBW/ VBW
MANUAL,

SPAN / RBW
AUTO [ 5

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

This is the default setting for the coupling ratio resolution
bandwidth/video bandwidth. It is the coupling ratio recommended
if sinusoidal signals are to be measured.

IEC/IEEE-bus command BAND: VI D: RAT 3

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

The RBW/VBW PULSE [.1] 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 signals are to be measured correctly. The IF filter is
exclusively responsible for pulse shaping. No additional
evaluation is performed by the video filter.

IEC/IEEE-bus command BAND: VI D: 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 pulsed signals are suppressed
in the video domain. For noise signals, the average value is
displayed.

IEC/IEEE-bus command BAND: VI D: RAT 0.1

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

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

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

IEC/IEEE-bus command BAND: VI D: RAT 10
This setting is only effective for the VBW AUTO selection in the
main menu.

The SPAN/RBW AUTO [50] softkey sets the following coupling
ratio:
resolution bandwidth = span/50

This coupling ratio is the default setting of the ESPI
IEC/IEEE-bus command BAND: RAT 0. 02

This setting is only effective for the RBW AUTO selection in the
main menu.
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SPAN /RBW|  The SPAN/RBW MANUAL softkey activates the 7manual input
v of the coupling ratio.

The span / resolution bandwidth ratio can be set in the range
1 to 10000.

IEC/IEEE-bus command BAND: RAT 0.1

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

The DEFAULT COUPLING softkey sets all coupled functions to the default state
(AUTO). In addition, the ratio RBW/VBW is set to SINE [1/3] and the ratio
SPAN/RBW to 50 in the COUPLING RATIO submenu (default setting, COUPLING
RATIO softkey not highlighted).

IEC/IEEE-bus command BAND: AUTO ON
BAND: VI D: AUTO ON
SWVE: TI ME: AUTO ON

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.

FI LTER TYPE

NORMAL ( 6dB)

FFT
CHANNEL
RRC

NORMAL(3dB) The resolution bandwidths are implemented by Gaussian filters
with the set 3 dB bandwidth and correspond approximately to the
noise bandwidth. For bandwidths up to 100 kHz, digital bandpass
filters are used.

NORMAL(6dB) The resolution bandwidths are implemented by Gaussian filters
with the set 6 dB bandwidth and correspond approximately to the
pulse bandwidth. For bandwidths up to 120 kHz, digital bandpass
filters 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
results are appended to each other in the spectral domain.
If the span is smaller 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 (501). A flattop window serves as a window in the time domain
so that high amplitude precision with good selection is achieved. A flat-
top window serves as a window in the time domain so that high
amplitude accuracy as well as good selection are achieved.
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Sweep time Defined by the selected bandwidth and span
(reason: FFT filtering is a block transformation).
It cannot be changed (softkey deactivated).

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

Video bandwidth Not defined in case of FFT; therefore cannot be
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 (sinusoidal signals or signals
that are continuously modulated in time). For burst signals (TDMA) or
pulsed signals, normal filters are preferable.

Note:

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

FFT 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.

When the tracking generator (option FSP-B9) is used as signal source
for the DUT, filtering with the FFT algorithm is not useful. The selection
FFT is thus not available if the tracking generator is switched on.

Additionally, a number of especially steep-edged channel filters are available for
power measurement since firmware version 1.10.

A distinction is made between the following filter types:

CHANNEL
RRC

= general, steep-edged channel filters

= filters with root-raised cosine characteristic
(RRC = Root Raised Cosine)

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.

IEC/IEEE-bus command: BAND: TYPE NORM
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List of available channel filters

The channel filters included in the following table are can be activated via the FILTER TYPE softkey and
are then available as resolution filters (softkey RES available for firmware version 1.10 or higher. They
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 CFlLter A0
300 Hz CFlLter
500 Hz CFlILter
1 kHz CFliLter
15 kHz CFlLter
2 kHz CFliLter
2.4 kHz CFlLter SSB
2.7 kHz CFliLter
3 kHz CFlLter
3.4 kHz CFliLter
4 kHz CFlLter DAB, Satellite
4.5 kHz CFlILter
5 kHz CFlLter
6 kHz CFliLter
8.5 kHz CFlLter ETS300 113 (12.5 kHz channels)
9 kHz CFlILter AM Radio
10 kHz CFlILter
125 kHz CFlLter CDMAone
14 kHz CFlLter ETS300 113 (20 kHz channels)
15 kHz CFlLter
16 kHz CFlLter ETS300 113 (25 kHz channels)
18 kHz, a=0.35 |RRC TETRA
20 kHz CFlLter
21 kHz CFlLter PDC
24.3 kHz, 0=0.35 |RRC IS 136
25 kHz CFliLter
30 kHz CFliLter CDPD, CDMAone
50 kHz CFliLter
100 kHz CFlLter
150 kHz CFlILter FM Radio
192 kHz CFlLter PHS
200 kHz CFlLter
300 kHz CFlLter
500 kHz CFlLter J.83 (8-VSB DVB, USA)
1.0 MHz CFlLter CDMAone
1.2288 MHz CFliLter CDMAone
15 MHz CFlLter DAB
2.0 MHz *) CFlLter
3.0 MHz *) CFlLter
3.84 MHz, a=0.22*) | RRC W-CDMA 3GPP
4.096 MHz, 0=0.22*) | RRC W-CDMA NTT DOCoMo
5.0 MHz*) CFliLter

*) requires IF filter model index = 3
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The VBW MODE LIN/LOG softkey selects the position of the video filter in the
signal path for resolution bandwidths < 100 kHz:

LINear The video filter is situated in front of the logarithmic
amplifier (default)

LOGarithmic The video filter is situated behind the logarithmic amplifier

The major difference between the two operating modes is related to the settling
behaviour in case of falling signal edges:

With LINear, the falling signal edge will be "flatter" than with LOGarithmic.

This is due to the conversion of linear power to logarithmic level units: a
reduction of the linear power by 50% reduces the logarithmic signal level by
only 3 dB.

IEC/IEEE-bus command: BAND: VI D: TYPE LI N
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Sweep Settings — SWEEP Key

The SWEEP key serves for configuring the sweep mode.

SWEEP menu
The SWEEP key calls a menu in which the sweep
:D CONTI NUQUS mode is defined. In split-screen mode, the entries
h SVEEP made are valid for the active window only.
MEAS SI NGLE
u SVEEP The CONTINUOUS SWEEP, SINGLE SWEEP
CONTT NUE and S(_BL SWEE_P DISP OFF softkeys are mutually
SA. SWEEP exclusive selection keys.
SVEEPTI ME
MANUAL
SWEEPTI NE
AUTO
SWEEP
COUNT
SGL SVEEP
DI SP OFF
CONTI NUOUS The CONTINUOUS SWEEP softkey activates the continuous sweep mode,
SVEEP 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 SWEERP is the default setting of ESPI.

IEC/IEEE-bus command: I NI T: CONT ON
SI NGLE The SINGLE SWEEP softkey starts n sweeps after triggering. The number of
SVEEER 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: I Nl T: CONT OFF
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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 taken
into consideration for averaging / maximum search.

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

IEC/IEEE-bus command: I NI T: CONM

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

IEC/IEEE-bus command: SWE: TI ME 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: SVE: TI ME: AUTO ON

The SWEEP COUNT softkey activates the window for the entry of the
number of sweeps to be performed by ESPI 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:

[TRACE1: MAX HOLD]

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

ESPI 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 trace averaging in the continuous-sweep
mode, ESPI 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 traces 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.

IEC/IEEE-bus command: SWE: COUN 64
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SGL SWEEP The SGL SWEEP DISP OFF softkey deactivates the display while a single
DI SP O sweep is being performed. Once the sweep has been completed, the trace is
shown.
IEC/IEEE-bus command: INNT:DISP OFF; : INI'T
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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.

Option TV- and RF-Trigger (FSP-B6) adds a number of trigger functions for the analysis of TV signals to
this menu (see section Option FSP-B6 - TV- and RF-Trigger, page 4.90).

TRIGGER menu

Opti on FSP-B6 Option FSP-B6

TV TRIG | TV TR GGER GATE MODE
j FREE RN sermncss P oN GFF P S e
POLARI TY
h VI DEO VERT SYNC POS NEG
VERT SYNC GATE
EXTERN DD Fl ELD DELAY
VERT SYNC GATE
|F PO/ER EVEN FI ELD LENGTH
Option FsP-Bs | RF PONER HOR SYNC
TRI GGER SWEEP
OFFSET TI ME
POLAR TY VI DEO POL
PGS NEG POS  NEG
GATED LI NES
TRI GGER 625 525
GATE covs PRI NT
SETTI NGS & INT  EXT SCREEN
5 - i 1
FREE RUN The FREE RUN softkey activates the free-run sweep mode, ie start of a sweep
is not triggered. Once a measurement is completed, another is started
immediately.
FREE RUN is the default setting of ESPI.
IEC/IEEE-bus command: TRIG SOUR | v
VI DEO The VIDEO 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.

TRIG SOUR VID
TRI G LEV: VI D 50 PCT

IEC/IEEE-bus command:
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The EXTERN softkey activates triggering via a TTL signal at the input
connector EXT TRIGGER/GATE on the rear panel.

IEC/IEEE-bus command: TRI G SQUR EXT
SWE: EGAT: SOUR EXT

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

For this purpose, the ESPI uses a level detector at the second intermediate
frequency. can be selected in a range between —30 dBm and -10 dBm at the
input mixer. The resulting trigger level at the RF input is calculated via the
following formula:

Mixerlevel ;,, +RFAtt —PreampGain < InputSignal < Mixerlevel , +RFAtt—PreampGain

The bandwidth at the intermediate frequency is 10 MHz. The ESPI is triggered
as soon as the trigger threshold is exceeded within a 5 MHz range around 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/IEEE-bus command: TRIG SOUR | FP
SWE: EGAT: SOUR | FP

See following section Option FSP-B6 - TV- and RF-Trigger, page 4.90.

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 > 0) or is started earlier (time entered < 0). The time may be entered in
multiples of 125 ns in the range -100 s to 100 s (default O 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.
The maximum allowed range and the maximum resolution of the
pretrigger is limited by the set sweep time:
max. range = - 499/500 x sweep time
max. resolution = sweep time/500.
Pretriggering is not possible when the rms or the average detector is
activated

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/IEEE-bus command: TRI G HOLD 10US

The POLARITY POS/NEG softkey selects the polarity 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 to the gate polarity.

The default setting is POLARITY POS.

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

@ REM 30 kHz
UBEW 288 kHz FREE RUH
Ref @ dBn Atk 20 dB SHT 5@ ms
Qa
|10 UTIDED
--20
EXTERH
-0
IF POUER
-
| o TRIGEER
OFFSET
60 POLARITY
POS  HEG
L-70 —
--50
L-c2 GATED
TRIGRER
-108 -
Center S@Z MHz 368 kHz, Span 3.6 MHz GATE
SPECTRUN | SCREEN B | SETTIHGSS

Fig. 4-8 Pulsed signal GATE OFF

@ REM 30 kHz
UEW 288 kHz FREE RUH
Fef @ dBn Akt 2@ de SHT 5@ ms
Qa
s UIDED
-2
EXTERH
--3@
IF POUER
-0
| TRIGEER
OFFSET
5P POLARITY
POS  HEE
-0
-5 — - —— e u
90 GATED
TRIGEER
-10@ -
Center 8RZ IHz 360 kHz~ Span 3.6 MHz GATE
SPECTRUH | SCREEH B | SETTTHGS |

Fig. 4-9 TDMA signal with GATE ON
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The gated-sweep mode is activated by the GATED TRIGGER softkey. The setting of the mode takes
place in the GATE SETTINGS submenu.

GATED
TRI GGER

"

1142.8142.12

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 signal.

Gate Mode LEVEL Gate Mode EDGE

RF — 1 N
Ext. Gate —_— \—

Meas. active

Delay Delay Length

Fig.4-10 Timing diagram for GATE, GATE DELAY and GATE LENGTH

This softkey requires the EXTERN or IF POWER trigger mode. If 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
time.

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

IEC/IEEE-bus command: SVE: EGAT ON
SWE: EGAT: SOUR | FP
or:

SVEE: EGAT: SOUR EXT
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GATE
SETTI j\GSe
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LEVEL EDCE

POLAR TY
PCS NEG
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DELAY
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SVEEEP
TI ME

GATE MODE
LEVEL EDGE
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POS  NEG
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The GATE SETTINGS softkey calls a submenu for making all
the settings required for gated-sweep operation.

At the same time, a transition is made to the time domain
(span = 0) and the time parameters GATE DELAY and GATE
LENGTH are represented as vertical lines. This allows the
required gate time parameters to be set easily.

For highly accurate setting of gate delay and gate length, the
X axis can be altered using the ZOOM x-AXIS softkey in a
way that the signal range concerned (eg one full burst) is
displayed.

Then the sampling time and duration can be set by GATE
DELAY and GATE LENGTH in a way that the desired portion
of the signal is shown.

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

IEC/IEEE-bus command: --

The GATE MODE LEVEL/EDGE softkey selects the trigger
mode. Gated sweep is possible in the level-triggered as well
as in the edge-triggered mode.

If level triggering is selected, the GATE LENGTH softkey
becomes inactive and cannot be operated.

IEC/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).

IEC/IEEE-bus command: SVE: EGAT: POL PGS
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GATE The GATE DELAY softkey activates the window for setting
CELAY 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, values between 125 ns and 100 s may be set.
The position of the delay on 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.
IEC/IEEE-bus command: SWE: EGAT: HOLD 1US
GATE The GATE LENGTH softkey activates the window for setting
LENGTH the sweep duration of ESPI 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 labelled GL.

This softkey is only available if GATE MODE EDGE (edge
triggering) has been selected.

IEC/IEEE-bus command: SWE: EGAT: LENG 100US
SWEEP The SWEEP TIME softkey enables the user to change the
T ME time 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
quit.

IEC/IEEE-bus command: - -

PRI'NT The PRINT SCREEN starts the printout of the gate settings.
SCREE

IEC/IEEE-bus command: - -

Measurement example:

The modulation spectrum of a GSM or PCS1900 signal is to be measured using the gated-sweep
function. The signal is generated by a Signal Generator SMEO3 whose RF output is directly connected
to the RF input of ESPI.

Settings on SMEO3:

FREQ: 802 MHz
Level: 0 dBm: Return
Digital Mod: Select: GMSK: Select
Source: Select: PRBS: Select: Return
Level Attenuation: Select: 60 dB: Return

The SMEO3 supplies a GMSK-modulated TDMA signal (GSM).
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Settings on ESPI:

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} MHZz]
[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 values or by

means of the rollkey.

@ REM 3@ kHz
UBK 3208 kHz
Ref @ dBm Att ZB dB SNT 1 ms
]
10
-2
=0
L0
-
¢
L7
-
L -on
GL
]
1R [
Certer 202 MH=z 108 p=s

SPEETRUH'

SCREEH Bl

GATE RODE
LEUEL EDGE

POLARITY
POS HEG

GATE
DELAY

GATE
LENGTH

2000
B-ARIS

Fig.4-11 Setting GATE DELAY and GATE LENGTH in time domain by means of lines GD and GL

On quitting the GATE SETTINGS menu, ESPI returns to the previous screen.
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Option FSP-B6 - TV- and RF-Trigger

Option TV- and RF-Trigger, FSP-B6, supplies the ESPI with the capability of triggering on TV signals or
on the presence of a RF carrier outside the resolution bandwidth.

For this purpose the hardware board is equipped with a TV demodulator, which produces the trigger
signals necessary for analysis of TV signals. In addition to the pure trigger function the board also
creates a demodulated CCVS video signal for operation of external TV monitors. Apart from using the
internal IF for creating the trigger signals the ESPI can also make use of an externally supplied CCVS
signal; the corresponding connector is placed at the rear panel of the instrument.

In order to display different sections of a TV video signal, the ESPI derives several trigger signals from
the video signals. This allows triggering as well on the frame repetition as on each line of the TV video
signal.

Additionally the option includes a broadband RF detector (bandwidth = 80 MHz), which allows triggering
within a 40 MHz range around 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. This RF power trigger can be used as long as the RF signal at the
input mixer is in the range of -10 dBm to —50 dBm. The resulting range for the input signal at the RF
input connector can be calculated using the following formula:

Mixerlevel ,, + RFAtt—PreampGain < Input Sgnal < Mixerlevel , +RFAtt —PreampGain

The RF Power Trigger can be selected and configured in the trigger menu (TRIG) :

The RF POWER softkey activates triggering of the measurement via signals

RF POVER . .
which are outside the measurement channel.

For this purpose the instrument uses a level detector at the first intermediate
frequency. The detector threshold can be selected in a range between
- 50 dBm and -10 dBm at the input mixer. The resulting trigger level at the RF
input is calculated via the following formula:

Mixerlevel ;, + RFAtt—PreampGain < InputSgnal < Mixerlevel ,, + RFAtt—PreampGain

The bandwidth at the intermediate frequency is 80 MHz. The instrument is
triggered as soon as the trigger threshold is exceeded within a 40 MHz range
around 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/IEEE-bus command: TRI G SOUR RFP
SWE: EGAT: SOUR RFP

The configuration menu for TV trigger settings can be reached with key sequence
TRIG — NEXT — TV TRIG SETTINGS:

TV TRI G The TV TRIG SETTINGS softkey switches the TV trigger on and opens a
SETTI submenu for configuration of the TV signal parameters.

Note: Triggering on TV signals is only possible in time domain (span = 0
Hz). Therefore the softkey TV TRIG SETTINGS is without function
in frequency domain.

IEC/IEEE-bus command: TRIG SOUR TV
TV TRI GGER The TV TRIGGER ON/OFF softkey switches the TV
ON OF Trigger on or off. When switching off the TV trigger the

selected trigger source will be FREE RUN.

IEC/IEEE-bus command: SENS: TV ON | OFF
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The VERT SYNC softkey configures the trigger for the
vertical sync signal. The ESPI triggers on the frame
repetition without distinction between the two fields.

IEC/IEEE-bus command: TRI G VI D: FI EL: SEL ALL

The softkeys VERT SYNC ODD FIELD and VERT
SYNC EVEN FIELD configure the trigger for the vertical
sync signal of the first or second field.

IEC/IEEE-bus command:
TRIG VI D: FI EL: SEL EVEN | ODD

The HOR SYNC softkey configures the trigger for the
horizontal sync signal and opens the data entry field for
selection of the corresponding line.

The trigger can be set on any line number, which can be
in the range of 1 to 525 or 1 to 625, depending on the
line system. The maximum possible line number will be
selected if the active range is exceeded.

In order to trigger on test line 17 according to CCIR 473-
4, for example, the line value has to be set to 17. This is
the default setting after switching on the TV trigger.

IEC/IEEE-bus command: TRI G VI D: LI NE: NUM 17

The VIDEO POL POS / NEG softkey selects the polarity
of the video signal.

Positive video polarity is to be selected e.g. for standard
L signals, negative video polarity for signals according
to the standards B/G/I/M (color standard

PAL or NTSC). Default setting is VIDEO POL NEG.

IEC/IEEE-bus command: TRI G VI D: SSI G POL NEG

The LINES 625 / 525 softkey selects the line system
currently in use.

Default setting is 625 LINES.

IEC/IEEE-bus command: TRI G VI D: FORM LPFR 625

The CCVS INT / EXT softkey selects the input channel
for the TV trigger input signal. An external CCVS signal
can be supplied via the corresponding connector at the
rear panel of the instrument.

IEC/IEEE-bus command: SENS: TV: CCVS | NT
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Selection and Setting of Traces — TRACE Key

The ESPI is capable of displaying up to three different traces at a time in a diagram. A trace consists of
a maximum of 501 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 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 values within a pixel, the average detector the average value.

Selection of Trace Function
The trace functions are subdivided as follows:
« Display mode of trace (CLEAR/WRITE, VIEW and BLANK)

< Evaluation of the trace as a whole (AVERAGE, MAX HOLD and MIN HOLD)

¢ Evaluation of individual pixels of a trace (AUTOPEAK, MAX PEAK, MIN PEAK, SAMPLE, RMS,
AVERAGE and QUASIPEAK)

TRACE menu
> AUTO
SELECT
SELECT
:‘> M N HOLD DETECTOR
TRACE AUTOPEAK
T1-T2->T1
GHERR DETECTOR
T1-T3->T1 MAX_PEAK
MAX HOLD DETECTOR
M N PEAK
AVERAGE DETECTOR
TRACE SAMPLE
VI EW AVG MODE PCSI TI ON SETECTOR
LOG LIN
RVB
BLANK DETECTOR
AVERAGE
SVEEP ASCI | FILE
COUNT EXPCRT DETECTOR
QPK
DETECTOR || DECI M SEP
TRACE COoPY o
MATH & TRACE
= = TRACE NMATH
OFF
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The TRACE key opens a menu offering the setting options for the selected trace.

In this menu, the mode of representing the measured data in the frequency or time domain in the 501
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.

In this menu, the mode of representing the measured data in the frequency or time domain in the 501
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 measurement detector for the individual display modes can be selected directly by the user or set
automatically by ESPI.

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.

S_rElé-AEgET The SELECT TRACE softkey activates the entry for the active trace (1, 2, 3).

IEC/IEEE-bus command -- (selected via numeric suffix of : TRACe)

CLEAR/ The CLEAR/WRITE softkey activates the overwrite mode for the collected
W T measured values, ie the trace is overwritten by each sweep.

In the CLEAR/WRITE 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, ESPI clears the selected
trace memory and starts the measurement anew.

IEC/IEEE-bus command DI SP: W ND: TRAC: MODE WRI T

MAX HOLD The MAX HOLD softkey activates the max peak detector.
ESPI 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 modulated or impulsive signals. The signal
spectrum is filled up upon each sweep until all 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.

IEC/IEEE-bus command DI SP: W ND: TRAC: MODE MAXH
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AVERAGE 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 automatically selected by ESPI, the
sample detector is used.

Depending on the setting of AVG MODE LOG / LIN, the logarithmic 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 DI SP: W ND: 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 values 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 formula:

l n-1
Trace, =—| (T;) +meas.value, |
n" iy

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 smoothed since there are more single sweeps for averaging.

After the selected number of sweeps the average trace is saved in the trace memory. Until 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) [Traceod + meas.value Where Trace = new trace
N Traceg|g = old trace
= SWEEP COUNT

Trace =

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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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 (REF LEVEL) are changed, ESPI automatically adapts the measured
data to the changed display range. This allows an amplitude zoom to be
made after the measurement in order to show details of the trace.

IEC/IEEE-bus command DI SP: W ND: TRAC: MODE VI EW

The BLANK softkey activates the blanking of the trace on the screen.

IEC/IEEE-bus command DI SP: W ND: 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:

» 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 until the set
number of sweeps is attained and is then continued as running averaging.

The default setting is running averaging (Sweep Count = 0). 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 menu.

IEC/IEEE-bus command SWE: COUN 64

See following Section "Selection of Detector"

See following Section "Mathematical Functions for Traces"
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The MIN HOLD softkey activates the min peak detector. ESPI 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 DI SP: W ND: TRAC: MODE M NH

The AVG MODE LOGI/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 LI N

With logarithmic averaging, the dB values of the display voltage are averaged
or substracted from each other with trace mathematical functions. With linear
averaging the level values in dB are converted into linear voltages or powers
prior to averaging. Voltage or power values are averaged or offset against
each other and reconverted into level values.

For stationary signals the two methods yield the same result.

Logarithmic averaging or difference calculation 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 amplitude 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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Amplitude o
Amplitude distribution
(without averaging)
Amplitude distribution
(after averaging)
Probability distribution
This low average value is usually corrected in noise power measurements by
a 2.5 dB factor. Therefore the ESPI offers the selection of linear averaging.
The trace data are delogarithmized prior to averaging, then averaged and
logarithmized again for display on the screen. The average value is always
correctly displayed irrespective of the signal characteristic.
ASCI | FILE The ASCII FILE EXPORT softkey stores the active trace in ASCII format on a
EXRORT floppy disk.

"
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IEC/IEEE command FORM ASC;
MVEM STOR: TRAC 1, ' TRACE. DAT'

The file consists 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 between separators ".' (decimal point) and ',' (comma) using
softkey DECIM SEP.
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Example:

File header

Data section of the file

1142.8142.12

File contents

Description

Type;,ESPI3;
Version;1.00;
Date;01.Jul 1999;
Mode;Spectrum;
Center Freq;55000;Hz
Freq Offset;0;Hz
Span;90000;Hz

x-Axis;LIN;

Start;10000;Hz
Stop;100000;Hz

Ref.Level;-30;dBm
Level Offset;0;dB
Ref Position;75;%

y-Axis;LOG;
Level Range;100;dB

RF Att;20;dB
RBW;100000;Hz
VBW;30000;Hz
SWT;0.005;s

Trace Mode;AVERAGE;

Detector;SAMPLE;

Sweep Count;20;

Trace 1:;;
x-Unit;Hz;

y-Unit;dBm;

Values;501;

10000;-10.3;-15.7
10180;-11.5;-16.9
10360;-12.0;-17.4

4.98

Instrument model
Firmware version
Date of data set storage
Instrument mode
Center frequency
Frequency offset

Frequency range (0 Hz with zero span and statistics
measurements)

Scaling of x axis linear (LIN) or logarithmic (LOG)

Start/stop of the display range.

Unit:

Hz for span > 0, s for span = 0,
dBm/dB for statistics measurements

Reference level
Level offset

Position of reference level referred to diagram limits
(0% = lower edge)

Scaling of y axis linear (LIN) or logarithmic (LOG)

Display range in in y direction. Unit: dB with x axis LOG,
% with x axis LIN

Input attenuation
Resolution bandwidth
Video bandwidth
Sweep time

Display mode of trace:
CLR/WRITE,AVERAGE,MAXHOLD,MINHOLD

Detector set:
AUTOPEAK,MAXPEAK,MINPEAK,AVERAGE,
RMS,SAMPLE,QUASIPEAK

Number of sweeps set

Selected trace

Unit of x values:
Hz with span > 0; s with span = 0;
dBm/dB with statistics measurements

Unit of y values:
dB*/VV/A/W depending on the selected unit with y axis
LOG or % with y axis LIN

Number of test points
Measured values:
<x value>, <y1>, <y2>

<y2> being available only with detector AUTOPEAK and
containing in this case the smallest of the two measured
values for a test point.
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DECI M SEP
n .

I

CoPY
TRACE

1142.8142.12

The DECIM SEP softkey selects the decimal separator between '.' (decimal
point) and ',' (comma) with floating-point numerals for the function ASCII FILE
EXPORT.

With the selection of the decimal separator different language versions of
evaluation programs (eg MS-Excel) can be supported.

IEC/IEEE-bus command FORM DEXP: DSEP PO N

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
1,2o0r3.

Upon copying, the contents of the selected memory is overwritten and the new
contents displayed in view mode.

IEC/IEEE-bus command TRAC:. COPY TRACE1, TRACE2
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Selection of Detector

The detectors of the ESPI 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 pixel, the average, the quasipeak and the sample detector.
The sample detector routes through the sampled data without any modification or performs a data
reduction by suppressing measured values that cannot be displayed.

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 501 pixels of the display thus represents 1/501
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 detectors and sample detector are connected in parallel, a single sweep is sufficient for collecting
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 501
pixels. This procedure is repeated 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 two peak detectors. The
max peak detector and the min peak detector simultaneously
determine the maximum and the minimum level within a displayed
testpoint and display it as a single measured value. The maximum
and minimum levels 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

Average detector

Quasipeak detector

The RMS detector forms the rms value of the measured values
within a pixel.

To this effect, ESPI uses the linear voltage after envelope
detection. The sampled linear values are squared, 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
impulsive signal). Correction factors as needed for other detectors
for measuring the power of the different signal classes are not
required.

The average detector forms the average value of the measured
values within a pixel.

To this effect, ESPI uses the linear voltage 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 logarithm 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 detector supplies the average value of the signal
irrespective of the waveform (CW carrier, modulated carrier, white
noise or impulsive signal).

The quasipeak detector similates the behaviour of an analog
voltmeter by evaluating the measured values in a pixel.

The quasipeak detector is especially designed for the
requirements of EMC measurements and is used for evaluating
pulse-shaped spurious.

Note: During a frequency sweep, ESPI 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 501 (= number of pixels that can be displayed). With the sample detector
selected, only every n™ value is displayed. The value of n depends on the number of
measured values, ie on the frequency span, the resolution bandwidth and the measurement

rate.

1142.8142.12
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TRACE-DETECTOR submenu

DETECTOR
¥

1142.8142.12

-

AUTO
SELECT

DETECTOR
AUTOPEAK

DETECTOR
MAX_ PEAK

DETECTOR
M N PEAK

DETECTOR
SAMPLE

DETECTOR

RVS

DETECTOR
AVERAGE

DETECTOR
QPK

b

AUTO
SELECT,

DETECTOR
AUTO PEAK

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 softkey (= 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

Auto Peak AP

Max Peak PK

Min Peak Ml

Average AV

RMS RM

Sample SA

Quasipeak QP

IEC/IEEE-bus command DET: AUTO ON

The DETECTOR AUTOPEAK softkey activates the autopeak
detector.

IEC/IEEE-bus command DET APE
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1142.8142.12

DETECTOR
MAX P

DETECTOR

The DETECTOR MAX PEAK softkey activates the max peak
detector. It is recommended for measurement of impulsive
signals.

IEC/IEEE-bus command DET PGS

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.

IEC/IEEE-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 signal
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 values 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) to ensure that video filtering
does not invalidate the rms values of the signal, this ratio is
set automatically upon activating the detector.

IEC/IEEE-bus command DET RMS
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DETECTOR
AVERAGE

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/IEEE-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/IEEE-bus command DET QPE
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Mathematical Functions for Traces

TRACE 1-TRACE MATH submenu:

TRACE
MATH g

1142.8142.12

-

TRACE MATH

T1-T2->T1

T1-T3->T1

TRACE
PCSI TI ON

TRACE MATH
OFF

iy

TRACE MATH

T1-T2->T1

T1-T3- >i 1

TRACE
POSI TI

TRACE MATH
OFF

g

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 subtract 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 TRACE main menu the TRACE MATH
softkey is highlighted.

IEC/IEEE-bus command CALC:. MATH ( TRACEL-TRACE2)
CALC: MATH ( TRACE1-TRACE3)

The TRACE POSITION softkey activates 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%

IEC/IEEE-bus command DI SP: MATH: POS 50PCT
The TRACE MATH OFF softkey switches the math function
off.

IEC/IEEE-bus command CALC: MATH: STAT OFF
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Recording the Correction Data of ESPI — CAL Key

The ESPI obtains its high measurement accuracy through its inbuitl self-alignment method.

The correction data and characteristics required for the alignment are determined by comparison of the
results at different settings with the known characteristics of the high-precision calibration signal source
of ESPI 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. If 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
CAL TOTAL re_cordmg, displaying and activating the data for self
j alignment.
CAL ABORT
CAL CORR
ON COFF
CAL
RESULTS
PAGE UP
PAGE DOMN
CAL The CAL TOTAL softkey starts the recording of correction data of the
TQTAL instrument.
H If the correction data recording has failed or if the correction values are

deactivated (CAL CORR = OFF softkey), the status field indicates

UNCAL |
|IEC/IEEE-bus command: *CAL?

CAL ABORT The CAL ABORT softkey interrgpts the recording of correction data and
= restores the last complete correction data set.
HJ IEC/IEEE-bus command: CAL: ABOR
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Calibration
&L C?E The CAL CORR ON/OFF softkey switches the calibration data on/off.
i ON The status message depends upon the results of the total
H calibration.
OFF The message UNCAL appears in the status line.
IEC/IEEE-bus command: CAL: STAT ON
CAL The CAL RESULTS softkey calls the CALIBRATION RESULTS table, which
RESULTS shows the correction data found during calibration.
H The CALIBRATION RESULTS table contains the following information:
— date and time of last record of correction valuesKorrekturwertaufnahme
— 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 too large, no correction was
possible. The found correction data are not valid.
ABORTED calibration aborted
CALI BRATI ON RESULTS
Cal i brati on: PASSED
Dat e: 05. Jun 1999 16: 24: 54
Total GAI N Adj ust PASSED
Calibration of IF Filters PASSED
Bandwi dt h:
Filter Cal Val [Hz] DAC Val State
100kHz 1. 804e+03 3698 PASSED
300kHz 8.417e+03 3516 PASSED
1Mz 2. 806e+04 2881 PASSED
3MHz 1. 804e+03 3698 PASSED
10MHz 8.417e+03 3516 PASSED
IEC/IEEE-bus command: CAL: RES?
PAGE UP
The softkeys PAGE UP and PAGE DOWN scroll one page forward or
backward in the CALIBRATION RESULTS table. They have no function when
the table is closed.
PAGE DO IEC/IEEE-bus command: - -
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Markers and Delta Markers — MKR Key

The markers are used for marking points on traces, reading out measurement results and for quickly
selecting a display section. ESPI provides four markers per display window. All markers can be used
either as markers or delta 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 moved by the user is defined in the following as the active marker.

Examples of marker display:

Marker Active marker Temporary marker
1 3 T1
\V4 \ 4 Vv
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 level and the currently selected trace [T1].

MARKER 1 [T1]
-27.5 dBm
123. 4567 Mtz

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 activated last is opened.

MKR menu:
} REF FI XED
REF PO
NARKER MARKER
[FREQJ [SPAN} N a+
j> MARKER 1 MKR >TRACE
REF PO NT
MKR } {MKR"} LEVEL
NARKER 2
REF PO NT
LVL OFFSET
MARKER 3
REF PO NT
FREQUENCY
NARKER 4 CNT RESQL
10 kHz REF PO NT
TIME
NARKER ONT RESOL
NORM DELTA 1 kHz PEAK
SEARCH
SI GNAL ONT RESCL
OOUNT 100 H
REFERENCE ONT RESCL
FIXED | — 10 H
NARKER ONT RESCL
Zaom 1 He
ALL MARKER ONT RESCL
CFF 0.1 H i
o -

1142.8142.12
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MARKER 1 The MARKER 1/2/3/4 .softkey selects the corresponding marker and acti-
vates it.

' MARKER 1 is always the normal marker. After 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

MARKER 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 to 4 softkey again switches off the selected

marker.

Example:

[PRESET] ESPI is set to the default setting.

[MKR] On calling the menu, MARKER 1 is switched on ('1' high-

lighted in the softkey) and positioned on the maximum
value of the trace. It is a normal marker and the
MARKER NORMAL softkey is highlighted.

[MARKER 2] MARKER 2 is switched on (‘2' highlighted in the softkey).
It is automatically defined as a delta marker on
switching on o) the DELTA is is
highlighted on softkey MARKER NORM DELTA. The fre-
guency and level of MARKER 2 with reference to
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-bus command: CALC. MARK ON;
CALC: MARK: X <val ue>;
CALC: MARK: Y?

CALC:. DELT ON;

CALC: DELT: MODE ABS| REL
CALC: DELT: X <val ue>;
CALC: DELT: X: REL?

CALC: DELT: Y?

When several traces are being displayed, the marker is set to the maximum value (peak) of the active
trace which has the lowest number (1 to 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.
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If a trace is turned off, the corresponding markers and marker functions are also deactivated. If the trace
is switched on again (VIEW, CLR/WRITE;..), the markers along with coupled functions will be restored
to their original positions provided the markers have not been used on another trace.

VRK = TRACE The MKR - TRACE softkey places the marker on a new trace. The trace is
m selected via a data entry field. Only those traces can be selected which are
Hi? 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 jumps to Trace 2 but remains on the pre-
vious frequency or time.

[MKR ->TRACE]
"3"<ENTER> The marker jumps to Trace 3.

IEC/IEEE-bus command: CALC:. MARK1: TRAC 1
CALC: DELT: TRAC 1

Frequency Measurement with the Frequency Counter

In order to accurately determine the frequency of a signal, ESPI is equipped with a frequency counter
which measures the frequency of the RF signal at the intermediate frequency. Using the measured IF,
ESPI calculates the frequency of the RF input signal by applying the known frequency conversion fac-
tors.

The frequency measurement error depends only upon the accuracy of the frequency standard used
(external or internal reference). Although ESPI 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:

e 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.

e 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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SI GNAL The SIGNAL COUNT softkey switches the frequency counter on/off.
COUNT

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 [ T1 ONT]
-27.5 dBm
23. 4567891 Mz

Switching the SIGNAL COUNT function off is accomplished by pressing the
softkey again.

IEC/IEEE-bus command: CALC: MARK1: 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. ESPI offers
counter resolutions between 0.1 Hz and 10 kHz.

MARKER The CNT RESOL ... softkeys select the counter resolution. They are selection
CNT RESOL 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
GG selected resolution.
1 kHz
IEC/IEEE-bus command: CALC: MARK1: COUN: RES <val ue>
CNT RESCOL
100 Hz
CNIOREEO" 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 Hz
[PRESET] ESPI is set to the default setting.
CNT RESOL . . :
0.1 Hz [MARKER] MARKER 1 is switched on and set to the maximum value
of the displayed spectrum.
[SIGNAL
COUNT] The frequency counter is switched on. ESPI counts the
frequency of the signal at the marker position with a reso-
lution of 1 kHz. The counted frequency is indicated in the
marker info field.
[NEXT] Changes to the submenu for setting the counter resolution.
[CNT RESOL
10 Hz] The frequency counter resolution is increased to 10 Hz.

1142.8142.12
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REF FI XED

REFERENCE|p| REF FIXED

ON CFF

REF PQ NT
LEVEL

REF PQ NT
LVL CFFSET

REF PO NT
FREQUENCY

REF PQ NT
TI ME

PEAK
SEARCH

REF POI NT
LEVEL

REF PO NT
LVL GFFSET

REF POI NT
FREQUENCY

1142.8142.12

The REFERENCE FIXED softkey defines the level and the fre-
guency 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 switched on and
thus, the level value and the frequency, time or x-level value of
MARKER 1 immediately become the reference point.

Additionally, the REFERENCE FIXED softkey opens the sub-
menu where it is possible to determine manually a reference
point with level 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 to a fixed reference value (REFERENCE POINT)
independent of the trace.

IEC/IEEE-bus command: CALC: DELT2: FUNC: FI X 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: FI X: 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.

IEC/IEEE-bus command:
CALC: DELTZ2: FUNC: FI X: RPQ 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: FI X: RPO X 10. 7MHz
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REF PO NT The REF POINT TIME softkey activates the entry box for the
TIME input of a reference time for the REFERENCE FIXED function in
Hi? the time domain (span = 0 Hz).

IEC/IEEE-bus command:
CALC: DELT2: FUNC: FI X: RPO. X 5M5

For phase noise measurement, input of reference time is not

possible.
PEAK The PEAK SEARCH sets the reference point level for all delta
SEARCH markers to the peak of the selected trace when the

REFERENCE FIXED function is used.
IEC/IEEE-bus command: CALC: DELT: FUNC: FI X: RPO. MAX
Measurement example:

Small-span harmonics measurement to increase sensitivity
CW signal (eg 100 MHz, 0 dBm) with harmonics at the RF input of ESPI.

[PRESET] ESPI is set to the default setting.

[CENTER: 100 MHz]  The center frequency of ESPI is set to 100 MHz.

[SPAN: 1 MHZ] The span is set to 1 MHz.

[AMPL: 3 dBm] The reference level is set to 3 dBm (3 dB above the ex-
pected RF level).

[MKR] MARKER 1 is switched on (‘1' highlighted in the softkey)
and set to the signal peak.

[MARKER 2] MARKER 2 is switched on and automatically defined as

the delta marker (DELTA is highlighted on MARKER
NORM DELTA softkey).

[REFERENCE
FIXED] The frequency and level of MARKER 1 are a reference for
the delta marker.

[CENTER: 200 MHz]  The center frequency is set to 200 MHz (= frequency of the
2nd harmonic). The reference level may have to be re-
duced to see the 2nd harmonic from the noise. This does
not affect the reference level set with REFERENCE
FIXED.

[MKR->: PEAK] 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.

4.113 E-3



MKR — Analyzer

ESPI

MARKER
Z0OM

ALL MARKER
CFF
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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 ESPI 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 set 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).

IEC/IEEE-bus command: CALC: MARK1: FUNC: ZOOM 1kHz
The ALL MARKER OFF softkey switches off all markers (reference and delta
markers). It also switches off all functions and displays associated with the

markers/delta markers.

IEC/IEEE-bus command: CALC: MARK: ACFF

4.114 E-3



ESPI

Analyzer - MKR FCTN

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 signal 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:

[SPAN J

MKR® T%IKR[

1142.8142.12
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Activating the Markers

Menu MKR FCTN:

SELECT The SELECT MARKER softkey activates the numerical selection of the
MARKE marker in the data entry field. Delta marker 1 is selected by input of ' 0.
If the marker is switched off, then it is switched on and can be moved later
on.

IEC/IEEE-bus command: CALC: MARK1 ON;
CALC: MARK1: X <val ue>;
CALC: MARK1: Y?

PEAK The PEAK softkey sets the active marker/delta marker to the peak of the
trace.

IEC/IEEE-bus command: CALC:. MARK1: MAX
CALC: DELT1: MAX

Measurement of noise density

NO SE MVEAS 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, all points of the trace are
used to 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 result.

The noise power density is indicated in the marker field. With a logarithmic
amplitude units (dBm, dBmV, dBmpV, 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 voltage density is evaluated
in uV/VHz, the noise current density in JA/NHz or the noise power density
in UW/Hz.

The following settings have to be made to ensure that the power density
measurement yields correct values:

Detector: Sample or RMS

Video bandwidth:
< 0.1 x resolution bandwidth with sample detector
(corresponds to RBW / VBW NOISE)
= 3 x resolution bandwidth with RMS detector
(corresponds to RBW / VBW SINE)

In the default setting, ESPI 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 corrected. Instead, the sweep time can be increased to obtain
stable measurement results.
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The ESPI uses the following correction factors to evaluate the noise
density from the marker level:

« 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 Ig (1HZ/BW noise), Where BW ise 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 between the average
value and the rms value of white noise.

e With a logarithmic 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
required for the RMS detector since it already indicates the power with
every point of the trace.

To allow a more stable noise display the adjacent (symmetric to the
measurement frequency) points of the trace are averaged.

In time domain mode, the measured values are averaged versus time
(after a sweep).

IEC/IEEE-bus command: CALC: MARK: FUNC: NO S ON;
CALC: MARK: FUNC: NO S: RES?

Example: Measurement of inherent ESPI noise
[PRESET] ESPI 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 ESPI 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 ESPI noise figure can be calculated from the measured
power density level. It is calculated by deducting the set RF
attenuation (RF Att) from the displayed noise level. 174 is to
be added to the result to obtain the ESPI noise figure.
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Phase Noise Measurement

Menu MKR FCTN:
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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 reference 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
notch 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
to 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 possibilities can be selected on switching on
PHASE NOISE:

1. No marker enabled:

[MKR FCTN] MARKER 1 is enabled and set to peak.

[PHASE NOISE] MARKER 1 becomes the reference
marker, MARKER 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 configuration
remains unchanged.
[PHASE NOISE] MARKER 1 becomes the reference

marker. If other markers are enabled,
they become delta markers and measure
the phase noise at their respective
positions.

If further markers are enabled during the phase noise
measurement, they automatically become delta markers and
measure the phase noise at their respective positions.

When the phase noise measurement 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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The PHASE NOISE 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 two settings are taken
into account in the correction values used for the noise power
measurement.

To obtain stable results, two pixels on the right and the left of
the respective 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 field 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 delta
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.

|IEC/IEEE-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 when the
phase noise measurement has been switched off in the
submenu.

IEC/IEEE-bus command: CALC: DELT1: 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).

|IEC/IEEE-bus command:
CALC: DELT1: FUNC: FI X: RPO Y -10dB

The REF POINT LVL OFFSET softkey activates an entry
box for the input of an additional level 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.

IEC/IEEE-bus command:
CALC: DELT: FUNC: FI X: RPO. Y: OFFS 10dB
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REF POI NT The REF POINT FREQUENCY softkey activates an entry

SRECLERGY box for the manual input of a reference frequency for the

B REFERENCE FIXED or PHASE NOISE function.
IEC/IEEE-bus command:
CALC: DELT1: FUNC: FI X: RPO X 10. 7MHz
PEAK The PEAK SEARCH sets the reference point level for delta
SEARCH

marker 2 in the selected measurement window to the peak of

the selected trace.

IEC/IEEE-bus command: CALC: DELT: FUNC: FI X: RPO MAX

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]
[CENTER: 100 MHz]
[SPAN: 2 MHz]
[AMPT: 0 dBm]
[MKR FCTN]

[PHASE NOISE:
800 kHz]

ESPI is set to the default setting.

The center frequency is set to 100 MHz.
The span is set to 2 MHz.

The reference level is set to 0 dBm.

MARKER 1 is switched on and positioned at the
maximum of the displayed trace.

The phase noise measurement is switched on. The delta
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 3 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:

N dB DOWN
f

|

1142.8142.12

The N dB DOWN softkey activates the temporary markers T1 and T2 which
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.

If, 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: MARK1: FUNC: NDBD: STAT ON

CALC: MARK1: FUNC: NDBD 3dB
CALC: MARK1: FUNC: NDBD: RES?
CALC: MARK1: FUNC: NDBD: FREQ?
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AF Demodulation

The ESPI provides demodulators for AM and FM signals. With these demodulators, a displayed signal
can be identified acoustically through the use of the internal loudspeaker or with headphones. The
frequency at which the demodulation is enabled 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 demodulated.
During a measurement in the time domain (span = 0 Hz) the demodulation is continuously on.

The threshold line (MKR->SEARCH LIMITS:THRESHOLD) performs a squelch function in the
demodulator. If the threshold is set, the ESPI LF demodulation is switched on only when the signal to
be demodulated exceeds the set threshold.

Menu MKR FCTN:

MARKER
DEMOD 4%

DEMXD

— »/ WRDEMD

ON CFF

FM

MR

STCP TIME

DEMXD

MKR DEMCD
ON OFF
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The MARKER DEMOD softkey switches on the audio demodulator
and calls a submenu in which the demodulation mode and the
duration of the demodulation can be selected.

IEC/IEEE-bus command: CALC:. MARK1: FUNC. DEM ON

The MKR DEMOD ON/OFF softkey switches the demodulation
on/off.

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
demodulated during the given stop time.

In the time domain (span = 0) demodulation is continuous, ie not
only active at the marker position.

IEC/IEEE-bus command: CALC: MARK1: FUNC: DEM ON
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Selecting the Trace

Menu MKR FCTN:

The MKR STOP TIME softkey defines the stop time for
demodulation at the marker or markers.

ESPI stops 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).

IEC/IEEE-bus command: CALC: MARK1: FUNC: DEM HOLD 3s

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: MARK1: FUNC: DEM SEL AM
CALC: MARK1: FUNC: DEM SEL FM

The MKR STOP TIME softkey defines the stop time for
demodulation at the marker(s).

The ESPI interrupts the frequency sweep at the marker position and
activates the demodulation for the duration of the stop time (see also
MKR DEMOD ON/OFF).

In the time domain (span = 0) the demodulation is continuously
active irrespective of the stop time set.

IEC/IEEE-bus command: CALC: MARK1: FUNC: DEM HOLD 3s

The CONT DEMOD softkey switches 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: MARK1: FUNC: DEM CONT ON

VRK = TRACE The MKR - TRACE softkey sets the active marker to different traces. Only
Hﬂi? 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
on 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 to Trace 3.

IEC/IEEE-bus command: CALC:. MARK: TRAC 2

1142.8142.12
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Change of Settings via Markers — MKR O Key

The MKR - menu offers functions through which instrument 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 1 is activated and a peak search is performed.

MKR - menu
SELECT MR -> CF
— IR > G
e
PEAK M N
> ABSOLUTE
LEFT « CENTER NEXT M N PEAK/ M N
LIMT =MKR FREQ SEARCH
R G REF LEVEL NEXT LEFT
LIMT =MKR LWL | — SEARCH
NEXT RI GHT
THRESHOLD NEXT PEAK
NEXT MCDE |
L 2
SEARCH
LIMTS &
PEAK EXCLUDE
EXCURSI ON LO
MRK- >TRACE
5 =
SEARCH LI M
CFF
O i)
SELECT The SELECT MARKER softkey activates the numerical selection of the
MARKE marker in the data entry field. Delta marker 1 is selected by input of ' 0.
IEC/IEEE-bus command: CALC: MARK1 ON;
CALC: MARK1: X <val ue>;
CALC. MARK1: Y?
PEAK 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.

IEC/IEEE-bus command: 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 time 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 to be examined in detail:

[PRESET] ESPI 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 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.

[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] ESPI 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 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 LVL] 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 to the next
lower peak value on the trace. The search direction is defined in the NEXT
MODE submenu (see below).

IEC/IEEE-bus command: CALC. MARK: MAX: NEXT
CALC: DELT: MAX: NEXT

4.124 E-3



ESPI

Analyzer - MKR ->

NEXT MCDE

1142.8142.12

ABSOLUTE
PEAK/ M N

The NEXT MODE softkey opens a sub menu for definition of

SEARCH
NEXT LEFT

SEARCH
NEXT RI GHT

ABSOLUTE
PEAK/ M_N

SEARCH
NEXT LEET

SEARCH
NEXT RI

the search direction for NEXT PEAK and NEXT MIN.

The softkeys are selection switches, ie only one of them can

be active at any one time.

The ABSOLUTE PEAK/MIN softkey defines that the next
higher maximum or minimum is searched for on the whole
trace.

|IEC-Bus-Befehle: CALC:. MARK: MAX: NEXT
CALC: DELT: MAX: NEXT
CALC: MARK: M N: NEXT
CALC: DELT: M N: 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-Befehle: CALC:. MARK: MAX: LEFT
CALC: DELT: MAX: LEFT
CALC: MARK: M N: LEFT
CALC: DELT: M N: 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:
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SEARCH j> LEFT The SEARCH LIMITS softkey limits the search range for maxi-
LIMTS 8 LIMT 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.
RI GHT
LIMT
THRESHOLD
SEARCH LI M
OFF
1
LEFT The LEFT LIMIT und RIGHT LIMIT softkeys define the two
Ll 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
RIGHT If only one line is enabled, line F1/T1 is the lower limit and the
LIMT upper limit corresponds to the stop frequency. If F2/T2 is also

enabled, it determines the upper limit.

|IEC/IEEE-bus command: CALC: MARK: X: SLI M LEFT 1MHZ
CALC: MARK: X: SLIM RI GH 10MHZ
CALC: MARK: X: SLI M ON

max. search at the lower end and that of the min. search at the

THREsHoLD | The THRESHOLD softkey defines the threshold line.
The threshold line represents a limit for the level range of the
upper end.

IEC/IEEE-bus command: CALC: THR - 20dBm

CALC: THR ON
SEARCH The SEARCH LIMIT OFF softkey disables all limits of the
L WU G5 search range.
IEC/IEEE-bus command: CALC: MARK: X: SLI M OFF
CALC: THR OFF
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The PEAK EXCURSION softkey activates an entry box for selecting the
minimum amount by which a signal level must decrease/increase before it is
recognized by the NEXT PEAK and NEXT MIN search functions as a maxi-
mum or minimum.

Input values from 0 to 80 dB are allowed, the resolution being 0.1 dB.
IEC/IEEE-bus command: CALC: MARK: PEXC 10dB

The peak excursion is preset to 6 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-
stantaneous signal amplitude. A relative maximum is given when the signal
amplitude 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 ESPI. 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 example shows the effect of different PEAK EXCURSION set-
tings.

HARKER 1 FBL 3@ kHz HMarker 1 [T11
27.@55 MHz UBK 3 kH=z -8.21 dBm
Ref -& dBm Att 1P dB SWT 15 ms 27 . B55ePRae MHz
A Delta 2 [T1]

--10
-29.44 dB
51.00000p@0 KH= (LN
| _-a Delts = [T
o 5546 B
177 PORRAROD KHz
--o@

\( telta ™/ O]

-63.65 dB
3 Z45. PRAPOREA kHz

B /\/ \\f\

F-5a

F-98

F-1@@

Center Z7.105 MHz 5@ kHz~ Span SB@ kHz

Fig. 4-12 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 30 dB
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: Signal 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: Signal 1

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: Signal 2

NEXT PEAK: Signal 4

NEXT PEAK: Signal 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. If several traces
are available on the screen, only these are offered.

IEC/IEEE-bus command: CALC. MARK: TRAC 2

Example:

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 jumps to 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 - CF 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 a CW carrier are to be measured at 100 MHz.
[PRESET] ESPI is set to the default setting.

[CENTER: 100 MHz] ESPI sets the center frequency to 100 MHz. The span
is set to 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.

[NEXT] ESPI switches to the submenu.

[ MKR->CF

STEPSIZE] The step size of the center frequency setting 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

harmonic of the test signal is displayed.

[MKR->: PEAK] The marker is set to the harmonic and the level of the
latter is output in the marker info field.

4.129 E-3



MKR -> - Analyzer

ESPI

M N

NEXT M N

EXCLUDE

1142.8142.12

The MIN softkey sets the active marker to the minimum value on the corre-
sponding trace.

IEC/IEEE-bus command: CALC. MARK: M N
CALC. DELT: M N

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: M N: NEXT
CALC: DELT: M N: NEXT

The EXCLUDE LO 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 excluded. 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 ESPI 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 carrier, the latter covers a spectrum which is
defined by the modulation, the transmission data rate and the signal filtering. Within a transmission band
each carrier is assigned a channel taking into account these parameters. In order to ensure error-free
transmission, each transmitter must be conforming to the specified parameters. These include among
others:

» the output power,

¢ the occupied bandwidth, ie the bandwidth which must contain a defined percentage of the power
and

e the power dissipation allowed in the adjacent channels.

Additionally the menu contains functions to determine the modulation depth of AM modulated 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.
T VE DOM
(yeas | j> PORER The following measurements can be selected:
CHAN PVR «  Power in time domain (TIME DOM POWER)
ACP @ . .
¢ Channel power and adjacent-channel power in frequency
OCCUPI ED domain (CHAN PWR /ACP)
BANDW DTH| . occupied bandwidth (OCCUPIED BANDWIDTH)
SI GNAL e Carrier-to-noise ratio (C/N, C/No)
STATISTIG¥ . amplitude probability distribution (SIGNAL STATISTICS)
g so ¢ Modulation depth (MODULATION DEPTH)
& . 390rder intercept (TOI)
I\/ODD%;ATTA N The above measurements are carried out alternatively.
TA
SELECT
MARKER
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Power Measurement in Time Domain

With the aid of the power measurement function the ESPI 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 result 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 result is displayed 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 (MAX HOLD ON) the maximum value from several
sweeps is displayed.

Example:

Marker info field for: MEAN selected, AVERAGE ON and MAX 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 to 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 measurement range.

Upon switching on power measurement the sample detector is activated (TRACE-DETECTOR-
SAMPLE).

Submenu MEAS - TIME DOM POWER:

TI ME DOM The TIME DOM POWER softkey activates the

—p  PONER SET ! ! :
POVER ¥ ON  OFF P | REFERENCE | power measurement in the time domain and
opens a submenu for configuration of the
POAER
PEAK ABS e | Power measurement.
The submenu allows selection of the type of
RVE power measurement (rms or mean power), the
settings for max hold and averaging as well as
MAX HOLD the definition of limits.
MEAN ON  COFF
Th wer evaluation ran n limi
STANDARD AVERAGE The power evaluation range ca be ted by
DEVI ATl ON oN  oef | input of limit values.
LIMTS NUS’\\//\?EEEITDSO: Note: This softkey is only available in time
N EEss domain (SPAN = 0).
START
LIMT
STOP
LIMT
o G
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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 set on another
trace using the SELECT TRACE softkey in menu MKR.

IEC/IEEE-bus command: CALC: MARK: FUNC: SUW PPE ON
CALC: MARK: FUNC: SUW PPE: RES?
CALC: MARK: FUNC: SUVWM RMS ON
CALC: MARK: FUNC: SUW RMS: RES?
CALC: MARK: FUNC: SUVWM MEAN ON
CALC: MARK: FUNC: SUVM MEAN: RES?
CALC: MARK: FUNC: SUWM SDEV ON
CALC: MARK: FUNC: SUWM SDEV: RES?

The PEAK softkey switches on the calculation of the peak value from the points of
the displayed trace or a segment thereof.

For the maximum peak, the largest peak value obtained since the activation of
MAX HOLD ON s 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 PPE ON
CALC: MARK: FUNC: SUMWM PPE: RES?

The RMS softkey switches on the calculation of the rms value from the points of
the displayed trace or a segment of it.

For the maximum peak, the largest rms value obtained since the activation of MAX
HOLD ON s displayed.

With AVERAGE ON, the rms 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 RVMS ON
CALC: MARK: FUNC: SUMM RMS: RES?
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The MEAN softkey switches on the calculation of the mean value 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 to measure the mean power during a GSM burst.

For the maximum peak, the largest mean value obtained since the activation of
MAX HOLD ON is displayed.

With AVERAGE ON, the mean 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: SUMVt MEAN ON
CALC: MARK: FUNC: SUWM MEAN: RES?

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 at 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 or 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: SUW 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 to 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 setting is LIMIT = OFF.
IEC/IEEE-bus command: CALC: MARK: X: SLI M OFF

The START LIMIT softkey activates the entry of the lower limit of the evaluation
range.

IEC/IEEE-bus command: CALC. MARK: X: SLI M LEFT <val ue>

4.134 E-3



ESPI

Analyzer - MEAS

STCP
LIMT

SET
REFERENCE

POVNER
ABS REL

MAX HOLD

ON OFF

M

AVERAGE
OoN OFF

1142.8142.12

The STOP LIMIT softkey activates the entry of the upper limit of the evaluation
range.

IEC/IEEE-bus command: CALC: MARK: X: SLI M RI GH <val ue>

The SET REFERENCE softkey sets the power values currently measured as refe-
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 value (RMS) is not switched
on, 0 dBM is used as a reference value.

If the average value (AVERAGE) or maximum value (MAX HOLD) is calculated
over several sweeps, the current value is the measured value summed up at the
actual time.

IEC/IEEE-bus command: CALC: MARK: FUNC: SUMM REF: AUTO ONCE

The POWER ABS/REL softkey selects the absolute power measurement (default
setting) 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: SUVWM MODE ABS

The MAX HOLD ON/OFF softkey switches the display of the maximum peak ob-
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 softkey
off and on again.

IEC/IEEE-bus command: CALC: MARK: FUNC: SUMM PHOL ON
CALC: MARK: FUNC: SUW PPE: PHOL: RES?
CALC: MARK: FUNC: SUWM RMS: PHOL: RES?
CALC: MARK: FUNC: SUWM MEAN: PHOL: RES?
CALC: MARK: FUNC: SUMM SDEV: PHOL: RES?

The AVERAGE ON/OFF softkey 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.

IEC/IEEE-bus command: CALC: MARK: FUNC: SUMVt AVER ON
CALC: MARK: FUNC: SUW PPE: AVER: RES?
CALC: MARK: FUNC: SUWM RVS: AVER: RES?
CALC: MARK: FUNC: SUW MEAN: AVER: RES?
CALC: MARK: FUNC: SUW SDEV: AVER: RES?
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NUMBER OF The NUMBER OF SWEEPS softkey activates the entry of the number of sweeps
SVEEP for maximum or average value calculation.
SINGLE SWEEP mode The ESPI performs sweeps until the selected

number of sweeps is reached and stops then.

CONTINUOUS 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
continued as running averaging. Calculation of
the maximum peak (MAX HOLD) is performed
continuously 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 setting of the sweep count in the
TRACE menu.
IEC/IEEE-bus command: SWE: COUN <val ue>

Example:

The mean power of a GSM burst with 0 dBm nominal power at 800 MHz is to be measured.

[PRESET] Set the ESPI to the default setting.

[FREQ: CENTER: 800 MHz] Set the center frequency to 800 MHz.

[SPAN: ZERO SPAN] Select time domain display (span = 0 Hz).
[AMPT: 0 dBm] 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 us.

600 ps]

[TRIG: VIDEO: 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 ESPI 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 ps.

Note: The GSM specifications require the power to be measured between 50% and 90% of the TDMA
burst. The time limits set above approximately correspond to the required time domain.

1142.8142.12 4.136 E-3



ESPI Analyzer - MEAS

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 radiocommunication system.

This configuration is defined by the nominal channel frequency (= center frequency of the ESPI), chan-
nel bandwidth, adjacent-channel bandwidth and adjacent-channel spacing. The ESPI is able to simulta-
neously 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 ACP) by means of steep resolution filters simulating the
channel.

The two measurements yield 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 into subspectra. This is done by means of a bandwidth which is small
compared to the channel bandwidth. These subspectra 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. 4-13).

In the time-domain method, the power trace in the different channels is shown. (see Fig. 4-14).

For both methods, the results are listed in tables in the lower half of the screen.

The ESPI offers predefined standard settings which can be selected from a table for the common mo-
bile 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).

#REL 10 kHz
#UBL 308 kH=z
Ref -23.2 dBm Attt 10 4B #5UT 108 ms
--38
4a . AT N1
LT I i I Uz
CLRUR | o chl
=011
__83 Cg
O ce
a - E m
--L@—CE% il [ ] l
=i | I
120 . |
Center 505 MHz 511.7 kHze Span 5.117 MHz
Tx Channel
Pawer -Z20.@84 dBn Barduidth 1.2288 MH=z
Adiscent Channel
Laower -52.36 dBc Barndwidth 38 kHz
Upper -£2.14 dBc Spacing TE@ kHz
Alternate Channel
Lawer -78.77 dBc Bardwidth 3@ kH=z
Upper -77.38 dBc Spacing 1.98 IH=

Fig. 4-13  Screen display of adjacent-channel power measurement using the IBW method
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A S T T
Center 585 MHz 10 mss
Tx Channel
Power -Z8.12 dBn Bandwidth 1.2288 MHz
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Upper -E2.18 dBc Spacing TE@ kHz
Alternate Channel
Lower -72.86 dBc Bandwidth 3@ kH=
Upper -72.91 dBc Spacing 1.98 IH=

Fig. 4-14  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/fail 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.

CHAN POVER
/ ACP o g

CP/ ACP

1142.8142.12

CP/ ACP NO. OF ACP LIMT
ON OFF ADJ CHAN CHECK
CP/ ACP CHANNEL ED T
STANDARD BANDW DTH| | ACP LIMT
CP/ ACP ADJ CHAN
CONFI G g BANDW DTH
SET CP ADJ CHAN
REFERENCE SPACI NG
CHAN PVWR CP/ ACP
/| Hz ABS REL
FAST ACP
ON OFF
SVEEEP SELECT
TI ME TRACE
ADJUST ADJUST
REF LVL REF LVL
ADJUST ADJUST
SETTI NGS SETTI NGS

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-
lighted 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-channel 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 CP/ACP ABS/ REL).

IEC/IEEE-bus command:

CALC: MARK: FUNC: POW SEL CPOW ACP
CALC: MARK: FUNC: POW RES? CPOW ACP
CALC: MARK: FUNC: POW CFF
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The CP/ACP STANDARD softkey opens a table for the selection of the settings
according to predefined standards. The test parameters for the channel and
adjacent-channel measurements are set according to the mobile radio standard.

The standards available are listed in the
table on the left.

ACP STANDARD
NADC | S136
TETRA
PDC
PHS
CDPD
| S95A F\WD
| S95A REV
| S95C d ass 0 FWD
| S95C d ass 0 REV
J- STD008 FWD
J- STD0O08 REV
| S95C d ass 1 FWD
| S95C d ass 1 REV
W CDVA 4. 096 FWD
W CDMVA 4. 096 REV
W CDVA 3GPP FWD
W CDIVA 3GPP REV
CDMA 2000 DS
CDMVA 2000 MC1
CDMVA 2000 MC3

Note: For the ESPI, 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 IS95 B and C, 1S97 B and C and
IS98 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 ESPI when the following standard settings are selected:
CDMA 1S95 Class 0 FWD

CDMA 1S95 Class 0 REV

CDMA 1S95 Class 1 FWD

CDMA IS95 Class 1 REV

The selection of the standard influences the following parameters:
e channel spacing

» channel bandwidth and type of filtering

» resolution bandwidth

* video bandwidth

» detector

» # of adjacent 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 <st andar d>
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ADJUST
REF LV

See following section "Setting the Channel Configuration”

With channel power measurement activated, the SET CP REFERENCE softkey
defines the currently measured channel power as the reference value. The refe-
rence value 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 value. The display CH PWR REF is not re-
quired.

IEC/IEEE-bus command: POW ACH: REF: AUTO 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 -

The conversion factor is 10 [g

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.

IEC/IEEE-bus command:  CALC. MARK: FUNC. POWN RES: PHZ ON| OFF

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.

IEC/IEEE-bus command: SVEE: TI M <val ue>

The ADJUST REF LVL softkey adjusts the reference level of the ESPI 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 over-
loading the ESPI or limiting the dynamic range by a too small S/N ratio.

Since the measurement bandwidth for channel power measurements is signifi-
cantly 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 instrument settings
for the selected power measurement (see below).

All instrument settings relevant for a power measurement within a specific fre-
guency range (channel 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 + reserve
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.

When measuring the adjacent channel power, the following is set as span
2 x (channel bandwidth + channel width) + reserve

The measurement reserve is about 10% of the value calculated from channel
spacing and channel bandwidth.

* Resolution bandwidth RBW < 1/40 of channel bandwidth
* Video bandwidth VBW = 3 x RBW
» 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 LVL.

The adjustment is carried out only once; if necessary, the instrument settings
can be changed later.

IEC/IEEE-bus command: SENS: POWN ACH: PRES ACP| CPOW OBW

For manual setting of the test parameters different from the settings made with ADJUST SETTINGS the
following should be observed:

Frequency span

1142.8142.12

The frequency span has to cover at least all channels to be measured plus
a measurement reserve of 10%.

For channel power measurement this is the 1.1 * channel bandwidth.

Note:

If the frequency span is large compared to the channel bandwidth (or adja-
cent channel bandwidths), only a few pixels of the trace are available for
each channel.

As a result, the accuracy of the waveform calculation for the used channel
filters is reduced, which in turn impairs the measurement accuracy.

It is therefore strongly recommended to consider the above formulas when
selecting the span.
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Resolution bandwidth (RBW)

Video bandwidth (VBW)

Detector
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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 IS95A REV at an adjacent channel
bandwidth of 30 kHz, a resolution bandwidth of 30 kHz is used. This yields
correct results 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-
trates into the adjacent channels and a too large resolution bandwidth
causes a too low selection of the channel filter. The adjacent-channel
power would thus be measured too high.

With the exception of the IS95 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 resolution 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 video bandwidth should
therefore be selected at least three times the resolution bandwidth.

The ADJUST SETTINGS softkey sets the video bandwidth (VBW) as a
function of the channel bandwidth as follows:

VBW = 3 x RBW.

The smallest 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 to be measured. In principle,
the sample detector would be possible as well. Due to the limited number
of trace pixels used to calculate the power in the channel, the sample de-
tector would yield 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 power 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:

CP/ ACP
CONFI G

1142.8142.12

—>

NO. OF
ADJ CHAN

ACP LIMT
CHECK

CHANNEL
BANDW DTH

EDIT
ACP LIMT

ADJ CHAN
BANDW DTH

ADJ CHAN
SPACI NG

CP/ ACP
ABS REL

FAST ACP
ON COFF

SELECT
TRACE

ADJUST
REF LVL

ADJUST
SETTI NGS

=y

NO. CF
ADJ CHA

=iy

The CP/ACP CONFIG softkey opens a submenu
for configuration of the channel power and adjacent
channel power measurement independent from the
offered standards.

The channel configuration consists of the number
of adjacent channels to 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 frequency of the trans-
mission channel (ADJ CHANNEL SPACING).

Limit values can additionally be specified for the
adjacent-channel power (ACP LIMIT CHECK and
EDIT ACP LIMITS) which are checked for compli-
ance during the measurement.

The NO. OF ADJ CHAN softkey activates the entry of the num-
ber +n of adjacent channels to be considered in the adjacent-
channel 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 (alternate channel 2)
are measured.

IEC/IEEE-bus command:
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The CHANNEL BANDWIDTH softkey activates the entry of the
channel 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 two vertical lines to
the left and right of the screen center. It can thus be visually
checked whether the whole power of the signal to 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 ESPI offers all available channel filters
for selection of the channel 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: BW D 14kHz

The ADJ CHAN BANDWIDTH softkey opens a table for defining
the channel bandwidths for the adjacent channels.

ACP CHANNEL BW

CHAN | BANDW DTH
ADJ 14 kHz
ALT1 14 kHz
ALT2 14 kHz

When measuring according to the IBW 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 Altl and Alt2 are set to the
bandwidth of the adjacent channel on entering the adjacent-
channel 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 channel (alternate channel 1) is en-
tered.

Note: The bandwidths can be selected independent from
each other by overwriting the table from top to 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: PON ACH: BW D: ACH 1kHz
SENS: POW ACH: BW D: ALT1 14kHz
SENS: POW ACH: BW D: ALT2 14kHz
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The ADJ CHAN SPACING softkey opens a table for defining the
channel spacings.

ACP CHANNEL SPACI NG

CHAN SPACI NG
ADJ 20 kHz
ALT1 40 kHz
ALT2 60 kHz

Since all the adjacent channels often have the same distance to
each other, the entry of the adjacent-channel spacing (ADJ)
causes channel spacing ALT1 to be set to twice and channel
spacing ALT?2 to 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 ALT1 channel is entered.

Note: The channel spacings can be set separately by
overwriting the table from top to bottom.

IEC/IEEE-bus command: SENS: PON ACH: SPAC: ACH 20kHz
SENS: PON ACH: SPAC: ALT1 40kHz
SENS: POWN ACH: SPAC: ALT2 60kHz

The CP/ACP ABS/REL softkey (channel power absolute/relative)
switches between absolute and relative power measurement in
the channel.

CP/ACP ABS The absolute power in the transmission channel
and in the adjacent channels is displayed in the
unit of the Y axis, eg 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 (ESPI center fre-
quency).

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 also be used for universal adjacent-channel
power measurements. Each channel can be
measured individually.

IEC/IEEE-bus command: SENS: POW ACH: MODE ABS
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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 measurement is performed in the
different channels in time domain. The ESPI 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-
table for the selected standard and frequency offset are automa-
tically used (eg root raised cos with IS 136). 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. Therefore this requires no software correction
factors.

The measured values are displayed in a table, the power in the
useful channel being displayed 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 true
measured value). This holds true for white noise. The measured
values are considered as non-correlated when their time interval
corresponds to the reciprocal of the measured bandwidth.

With IS 136 the measurement bandwidth is approx. 25 kHz, ie
measured values at an interval of 40 us are considered as non-
correlated. A measurement time of 20 ms is thus required per
channel for 1000 measured values. This is the default sweep
time which the ESPI sets in coupled mode. Approx. 5000 mea-
sured values are required for a reproducibility of 0.1 dB (99%), 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 traces can be se-
lected, which are switched on (= not set to BLANK).

IEC/IEEE-bus command: SENS: PON TRAC 1

See main menu CHAN PWR ACP.

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/IEEE-bus command: CALC: LI M ACP ON
CALC: LI M ACP: ACH: RES?
CALC: LI M ACP: ALT: RES?

The EDIT ACP LIMITS softkey opens a table for defining the
limits for the ACP measurement.

ACF LINITS

The following rules apply for the limits:

» A separate limit can be defined for each adjacent channel.
The limit applies to both the upper and the lower adjacent
channel.

* A relative and/or absolute limit can be defined. The check of
both limit values can be activated independently.

e« The ESPI checks adherence to the limits irrespective of
whether the limits are absolute or relative or wether the
measurement is carried out with absolute or relative levels. 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.

IEC/IEEE-bus command:
CALC: LI M ACP ON
CALC: LI M ACP: ACH 0dB, 0dB
CALC: LI M ACP: ACH: STAT ON
CALC: LI M ACP: ACH: ABS —10dBm - 10dBm
CALC: LI M ACP: ACH: ABS: STAT ON
CALC: LI M ACP: ALT1 0dB, 0dB
CALC: LI M ACP: ALT1: STAT ON
CALC: LI M ACP: ALT1: ABS —10dBm - 10dBm
CALC: LI M ACP: ALT1: ABS: STAT ON
CALC: LI M ACP: ALT2 0dB, 0dB
CALC: LI M ACP: ALT2: STAT ON
CALC: LI M ACP: ALT2: ABS —10dBm - 10dBm
CALC: LI M ACP: ALT2: ABS: STAT ON
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Examples:

1. Measurement of adjacent-channel power for a specific standard:

The adjacent-channel power is to be measured for a signal at 800 MHz with 0 dBm level in line with
1S136.

[PRESET] Set the ESPI to the default setting.

[FREQ: CENTER: 800 MHz]  Set the center frequency to 800 MHz.

[AMPT: 0 dBm] Set the reference level to 0 dBm.

[MEAS] Call the menu for the measurement functions.

[CHAN PWR / ACP] Select the channel and adjacent-channel power measurement function.

The measurement is performed with the default settings or a previously
defined setting. The submenu for setting the desired new configuration

is opened.

[CP/ACP STANDARD:

select 1IS136: ENTER] Select the NADC (IS136) 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 adjacent
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 automatically for the measurement. The absolute
channel 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 ratio (ACPR) of an 1S95 CDMA signal 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 / ACP]

[CP/ACP CONFIG]

[NO. OF ADJ CHAN:
2 ENTER]

[CHANNEL BANDWIDTH:

1.23 MHz]

[ADJ CHAN BANDWIDTH:

30 kHz]

[ADJ CHAN SPACING:

885 kHz: : 1.98 MHz]

PREV

[ADJUST SETTINGS]

[ADJUST REF LVL]

1142.8142.12

Set the ESPI to the default setting.

Set the center frequency to 800 MHz.

Set the reference level to 0 dBm.

Call the menu for the measurement functions.

Select the channel and adjacent-channel power measurement function.
The measurement is carried out 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.

ACP CHANNEL BW

CHAN | BANDW DTH
ADJ 30 kHz
ALT1 30 kHz
ALT2 30 kHz

Upon entry of 30 kHz for the adjacent channel the alternate channels
are also set to 30 kHz.

Open the list for entering the adjacent-channel spacings.

ACP CHANNEL SPACI NG

CHAN SPACI NG
ADJ 885 kHz
ALT1 1.98 Mz
ALT2 2.97 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 alternate channel 2 is set to 2.97 MHz.

In dasHauptmend fur die Kanalleistungsmessung wechseln.

Automatically set the optimum span (= 5 MHz), resolution bandwidth
(RBW = 30 kHz), video bandwidth (VBW = 300 kHz) and detector
(RMS) for the measurement. The absolute channel 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/noise power density (C/No) of an 1IS95 CDMA signal
(frequency 800 MHz, level 0 dBm)

[PRESET]

[FREQ: CENTER: 800 MHz]

[AMPT: 0 dBm]
MEAS]
[CHAN PWR / ACP]

[CP/ACP CONFIG]

[NO. OF ADJ CHAN:
0 ENTER]

[CHANNEL BANDWIDTH:

1.23 MHz]

PREV

[ADJUST SETTINGS]

[ADJUST REF LVL]
[SET CP REFERENCE]

[CP/ACP ABS / REL]

[CHAN PWR / HZ]

[FREQ: CENTER: 805 MHz]

1142.8142.12

Set the ESPI to the default setting.

Set the center frequency to 800 MHz.

Set the reference level to 0 dBm.

Call 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 select 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 1S95.

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 absolute channel 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.

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).

Select power measurement related to 1 Hz bandwidth (result -60.9 dB).

Set the center frequency to 805 MHz. The ESPI measures the channel
power at 1.23 MHz bandwidth and outputs the result in dB relative to the
reference power and 1 Hz bandwidth.

4.151 E-3



MEAS - Analyzer ESPI

Measurement of Occupied Bandwidth

An important characteristics of a modulated signal is its occupied bandwidth. In a radio communications
system for instance the occupied bandwidth must be limited to enable distortion-free transmission in
adjacent channels. The occupied bandwidth is defined as the bandwidth containing a defined percent-
age of the total transmitted power. A percentage between 10% and 99.9% can be set on the ESPI.

MEAS OCCUPIED BANDWIDTH menu:

OCCUPI ED j OCCUP BW The OCCUPIED BANDWIDTH softkey activates measure-
BANDW N CFF ment of the occupied bandwidth according to the current
[ % POMER | configuration and opens the submenu for configuring the
BANDW DTH measurement. The softkey is available only in frequency
domain (span > 0) and is highlighted when the measurement
is switched on.
CHANNEL In the spectrum display mode, this measurement determines
BANDW DTH 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).
ADJUST - The measurement is performed on the trace
REF LVL with marker 1. In order to evaluate another
ADIUST trace, marker 1 must be placed on another trace
SETTI NGS by means of SELECT TRACE in the MKR menu
iy
GccuP BW The OCCUP BW ON/OFF softkey switches measurement of the occupied
e aF 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
% POVER The % POWER BANDWIDTH softkey opens the entry of the percentage of
BANDW DT L power related to the total power in the displayed frequency range which defines

the occupied bandwidth (percentage of total power).
The valid range of values is 10% to 99.9%.

IEC/IEEE-bus command: SENS: POW BW D 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 ESPI with ADJUST SETTINGS.

IEC/IEEE-bus command: SENS: PON ACH: BW D 14kHz

The ADJUST REF LVL softkey adjusts the reference level of the ESPI to 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
total power of the signal is thus known.

Adjusting the reference level ensures that the signal path of the ESPI will not be
overloaded and the dynamic range not limited by too low a reference level.

Since the measurement bandwidth for channel 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.

IEC/IEEE-bus command: SENS: POW ACH: PRES: RLEV

The ADJUST SETTINGS softkey optimizes the instrument settings for the
measurement of the occupied bandwidth according to the specified channel
bandwidth.

All instrument settings relevant for power measurement within a specific fre-
guency range, such as

e frequency span 3 x channel bandwidth

* resolution bandwidth RBW < 1/40 of channel bandwidth
¢ video bandwidth VBW = 3 x RBW

» detector RMS

are optimized.

The reference level is not influenced by ADJUST SETTINGS. For an optimum
dynamic range it should 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 later.

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 until 0.5% of the total power is reached. Auxiliary marker 1 is posi-
tioned at the corresponding frequency. Then the ESPI 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 ESPI. An additional signal would invalidate the measurement.

To ensure correct power measurement especially for noise signals and to obtain the correct occupied
bandwidth, the following settings should be selected:

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 STD-27B) require measurement of the occu-
pied bandwidth using a peak detector. The detector setting of the ESPI has to be changed accordingly
then.

Example:

Measurement of occupied bandwidth of a PDC signal at 800 MHz, level 0 dBm
[PRESET] Set the ESPI to the default setting.

[FREQ: CENTER: 800 MHz]  Set the center frequency to 800 MHz.

[AMPT: 0 dBm] Set the reference level to 0 dBm.

[MEAS] Call the menu for the measurement functions.

[OCCUPIED BANDWIDTH] Select measurement of the occupied bandwidth and open the submenu
for configuring the measurement.

[% POWER BANDWIDTH: Select 99% for the bandwidth to be measured.

99 %)

[CHANNEL BANDWIDTH: Enter the channel bandwidth of 21 kHz specified by PDC.

21 kHz]

[ADJUST SETTINGS] Optimize the measurement parameters for the specified channel band-
width.
Allow for a complete frequency sweep so that the ESPI can determine
the total signal power.

[ADJUST REF LVL] Adjust the reference level to the measured signal power.

[TRACE: DETECTOR: PDC requires measurement of the occupied bandwidth using a

DETECTOR MAX PEAK] peak detector. Therefore, switch on the peak detector instead of the

RMS detector selected by ADJUST SETTINGS.

1142.8142.12 4.154 E-3



ESPI Analyzer - MEAS

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
amplitude 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 probability.

The probability of amplitude 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 amplitude 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
voltage ADC RAM

write read

logic —>CPU—>display

clock

Fig. 4-15  Simplified block diagram for APD measurement

REL 3 kH=z Marker 1 [T1]
0.015175410 APD
Ref -20 dBm Akt 20 4B SUT 630 ms -33.00 dBm ON  OFF
o4 T CCDF
.01 s OH  OFF
F1E-3
Tie v abe tevn vem .
RES BU
Center 802 MHz 5 dBe Ref -2@ dBm
HOD OF
Amplitude Probability Distribution SANPLES
Samples 10628
Trace 1
Mean Pouwer =-37.22 dBm SCALTHE o
Peak Pouer -27.53 dBm
Crest Factor 2.75 dB
ADJUST
SETTIHGS
CONHT
HERS
SIHGLE
SPECTRUN | SCREEN B | __MEAS

Fig. 4-16 Display of the amplitude probability distribution
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REM 3 kHz Marker 1 [T1]
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Fig. 4-17 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 statistic measurement the functions FULL SCREEN, SPLIT SCREEN and se-
lection of the active diagram via SCREEN A / SCREEN B are disabled.
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MEAS SIGNAL STATISTIC submenu :

S| GNAL
STATI STI

APD

N, OFF

>

ON_p OFH

PERCENT
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APD b X-AXIS
ON OFE REF LEVEL
CCoDF X-AXI S

ON  OFF RANGE
PERCENT
MARKER
Y-AXI S
RES BW MAX VALUE
NO OF Y-AXI S
SAMPLES M N VALUE
SCALI NGy, |
ADIUST ADIUST
SETTI NGS SETTI NGS
CONT
NEAS
SINGLE DEFAULT
NEAS SETTI NGS
oty 1

The SIGNAL STATISTIC softkey opens a
submenu for measurement of signal statis-
tics.

In the submenu measurement of amplitude
probability density (APD) and complementary
cumulative distribution (CCDF) can be se-
lected alternately. Only one of the signal sta-
tistic functions can be switched on at a time.

In default mode all statistic functions are
switched off.

With a statistic function switched on the ESPI
is set into zero span mode automatically.

The ESPI measures the statistics of the sig-
nal applied to the RF input with the resolution
bandwidth set. In order not to influence the
peak amplitudes the video bandwidth is
automatically set to 10 times the resolution
bandwidth. The sample detector is used for
detecting the video voltage.

The APD ON/OFF softkey 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 on 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
position marker 1 by entering a probability value. Thus, the power which is
exceeded with a given probability can be determined very easily.

If marker 1 is in the switched-off state, it will be switched on automatically.

IEC/IEEE-bus command:

4.157
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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 MHz

The NO OF SAMPLES softkey sets the number of power measurements taken
into account for the statistics.

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 bandwidth directly influences the sampling rate.

IEC/IEEE-bus command: CALC: STAT: NSAM <val ue>

REF LEVEL

X-AXI'S The SCALING softkey opens a sub menu that allows changing
the scaling parameters for both the x- and the y-axis.

X-AXI S
RANGE

MAX VALUE

Y-AXI S

M N VALUE

Y-AXI S

ADJUST
SETTI NGS

DEFAULT
SETTI NGS

REF LEVEL

i)

X-AXI S The X-AXIS REF LEVEL softkey changes the level settings 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 to the
MEAN POWER measured.

IEC/IEEE command: CALC: STAT: SCAL: X: RLEV <val ue>
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ADJUST
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DEFAULT
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The X-AXIS RANGE softkey changes the level range to be cov-
ered by the statistics measurement selected.

The function is identical to softkey RANGE LOG MANUAL in
menu AMPT.

IEC/IEEE command: CALC:. STAT: SCAL: X: RANG <val ue>

The Y-AXIS MAX VALUE softkey 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 min value must be at least one dec-
ade.

IEC/IEEE command: CALC: STAT: SCAL: Y: UPP <val ue>

The Y-AXIS MIN VALUE softkey defines the lower limit of the
displayed probability range.

As the y-axis scaling has a logarithmic axis the distance between
max and min value must be at least one decade. Valid values are
in the range 0 < value < 1.

IEC/IEEE command: CALC. STAT: SCAL: Y: LOW <val ue>

see below

The DEFAULT SETTINGS softkey resets the x- and y-axis scal-
ings to their PRESET values.

x-axis ref level: -20 dBm

x-axis range APD: 100 dB

x-axis range CCDF: 20 dB

y-axis upper limit: 1.0

y-axis lower limit: 1E-6

IEC/IEEE-bus command: CALC: STAT: PRES

The ADJUST SETTINGS softkey optimizes the level settings of the ESPI
according 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-

ples.

IEC/IEEE-bus command: CALC: STAT: SCAL: AUTO ONCE
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QONT The CONT MEAS softkey starts collecting a new sequence of sample data
e 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: I NI T: CONT ON;

INIT: I MM

SI NGLE The SINGLE MEAS softkey starts collecting a new sequence of sample data
MEAS and calculating the APD or CCDF curve depending on the selected meas-

urement. At the beginning of the measurement previously obtained meas-
urement results are discarded.

IEC/IEEE-bus command: CONT OFF;

INIT:
INIT: I MM

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 IS95 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 cumulative distribution

function. The ESPI switches to zero span mode. The power of the sig-
nal and the CCDF is calculated for the number of samples selected.
With the CCDF function sample detector and video bandwidth are set
automatically.

[NO OF SAMPLES: 10000] Set the number of measurement samples to 10000.

[SINGLE MEAS] Start the measurement sequence. At the end the resulting trace will
display the CCDF for the measured 10000 samples.
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Signal / Noise Power Measurement

With the aid of the measurement function "Carrier to Noise" the ESPI determines the signal-to-noise
ratio either without (C/N) or with reference to a 1 Hz bandwidth (C/N,).

To determine the noise power the measurement channel at the selected center frequency is considered
and its bandwidth is set using the CHANNEL BANDWIDTH softkey.

The peak value of the signal within the display range is defined as carrier frequency and is marked by
the REFERENCE FIXED marker after switching on the "Carrier to Noise" measurement. The noise
power determined in the measurement channel is then subtracted from this signal level (C/N) and re-
ferred to 1 Hz bandwidth (C/N,).

Signal / noise power measurements are basically performed using two methods:

1. The carrier is located inside the measurement channel:
In this case, it is sufficient to switch on the desired measurement and set the channel bandwidth. The
signal-to-noise ratio is indicated on the display.

2. The carrier is located outside the measurement channel:
The measurement must be performed in two steps.

First, a reference measurement with an active carrier is performed. To this end, the C/N or C/N,
measurement is switched on and a first measurement is carried out.

Next, the carrier is switched off so that only the noise is active in the measurement channel and a
second measurement is carried out. After the second measurement the signal-to-noise ratio is indi-
cated on the display.

The selection of a suitable span for the given channel bandwidth is simplified by the ADJUST
SETTINGS function. This function automatically sets the span to approx. 4 * channel bandwidth.

On switching on the power measurement the RMS detector is activated (TRACE-DETECTOR-RMS).

MEAS — C/N, C/N, submenu:

O N The C/N, C/No softkeys open the submenu for the configuration of
o 8 ] N the C/N measurements.

Measurements without (C/N) or with reference to a 1 Hz band-
¢ No width (C/Co) can be selected alternatively. In addition, the band-
width of the measurement channel can be selected and the span
can be adjusted accordingly.

CHANNEL Note: _ .
BANDW DTH The C/N measurements are only available in the frequency do-

main (span > 0).

ADJUST
SETTI NGS

i
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The C/N and C/No softkeys switch on the measurement of signal /noise power.
For C/No measurement, the reference to 1 Hz bandwidth is activated in addition.
After switching on the function, the REFERENCE FIXED marker is set to the
maximum value (peak) of the active trace.

Note: The measurement is performed on the trace on which marker 1 is
placed. To evaluate another trace, marker 1 should be set on an-
other using the SELECT TRACE softkey in the MKR menu.

If no marker is active when the function is switched on, marker 1 is
automatically enabled.

IEC/IEEE-bus command: CALC: MARK: FUNC: POWN SEL CN
CALC: MARK: FUNC: POW RES? CN
CALC: MARK: FUNC: POW SEL CNO
CALC: MARK: FUNC: POW RES? CNO
CALC: MARK: FUNC: POW COFF

The CHANNEL BANDWIDTH softkey opens an input window for defining the
channel bandwidth for the transmission channel.

Default setting is 14 kHz.

The specified channel bandwidth is used for optimization of the test parameters
of the ESPI with ADJUST SETTINGS.

IEC/IEEE-bus command: SENS: PON ACH: BW D 14kHz

The ADJUST SETTINGS softkey adjusts the span to the selected channel
bandwidth.
For the signal-to-noise ratio measurement the span is set to

4 x channel bandwidth + reserve

The adjustment is carried out only once; if necessary, the instrument settings
can be changed later.

IEC/IEEE-bus command: SENS: PON ACH: PRES CN | CNO
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Measurement of the AM Modulation Depth
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The MODULATION DEPTH softkey switches on the measurement of the AM
modulation depth. An AM-modulated carrier is required on the screen for
ensuring correct operation.

The level value of MARKER 1 is taken as the carrier level. When this
function is activated, MARKER 2 and MARKER 3 are automatically 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 ESPI calculates the power at the marker positions from the measured
levels. The AM modulation 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 modulated with 1 kHz is to be meas-
ured at 100 MHz.

[PRESET] The ESPI is set to the default setting.

[CENTER: 100 MHz]  The center frequency is set to 100 MHz.

[SPAN: 5 kHz] 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 entry.

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: FUNC: MDEP: RES?
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Measurement of the Third Order Intercept (TOI)

If several signals 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
produces harmonics of the useful signals which intermodulate at the characteristic. The intermodulation
products of lower order have a special effect since their level is largest and they are near the useful
signals. The intermodulation 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. 4-18
shows intermodulation products P; and Pj» generated by the two useful signals Py1 and Pyo.

A
P P
Level Ul u2 .

aps

R M
N

Af Af Af
|
Frequenc
fll fUl fU2 f|2 q y

Fig. 4-18 Intermodulation products Py; and Py,

The intermodulation product at fj» is generated by mixing the 2nd harmonic of useful signal Py, and
signal Py, the intermodulation product at fj; by mixing the 2nd harmonic of useful signal Py and signal

Pyo.

fir =2 xfy1 - fuz (1)

fip =2 xfy2 - fur (2

The level of the intermodulation products depends on the level of the useful signals. If the two useful
signals are increased by 1 dB, the level of the intermodulation products increases by 3 dB, which means

that spacing apz between intermodulation signals and useful signals is reduced by 2 dB. This is illus-
trated in Fig. 4-19.
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Fig. 4-19  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 goes 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 two lines intersect. It cannot be measured directly
since the useful level is previously limited by the maximum twoport output 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:a%+PN ©)

The 3" order intercept point IP3, for example, is calculated for an intermodulation of 60 dB and an input
level Py of -20 dBm according to the following formula:

IP3:62—0+(—20dBm) =10dBm. 4)
T0 The TOI softkey enables the measurement of the 3" order intercept point.
A two-tone signal with equal carrier levels is expected at the ESPI 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 ESPI 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: CALC: MARK: FUNC: TO  ON,
CALC: MARK: FUNC: TAl : 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 ESPI. The level of the two signals is -10 dBm.

[PRESET] The ESPI is set to the default setting.

[CENTER: 100.5 MHz] The center frequency is set to 100.5 MHz.

[SPAN: 3 MHz] 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.

[TOI] The ESPI sets the 4 markers to the useful signals

and the intermodulation products 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 TOI. Thus, the markers 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".

If the marker is in the switch-off state, it will be switched on and can thus be
shifted.

IEC/IEEE-bus command: CALC: MARK1 ON;
CALC. MARK1: X <val ue>;
CALC: MARK1: Y?
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Setup of Limit and Display 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
TDMA (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 automatically 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 used.

For each limit line, 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
table 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, analyzer mode only) and the frequency domain (span > 0 Hz).

» The reference of the interpolation points to 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
times related to the time on the left edge of the diagram. In receiver mode, only absolute scaling is
used.

» 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. In receiver mode, only absolute scaling is used.

* 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, analyzer mode only).

* The type of limit line (upper or lower limit, lower limit for analyzer mode only). With this information
and the active limit checking function (Table LIMIT LINES, LIMIT CHECK ON, analyzer mode only),
the ESPI checks for compliance with each limit.

¢ The limit line 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 ESPI, this defines the
curve to which the limit is to be applied when several traces are simultaneously displayed.

¢ For each limit line, a margin can be defined which serves as a threshold for automatic evaluation.
» In addition, commentary can be written for each limit line, e.g., a description of the application.

Display lines are exclusively used to visually mark the relevant frequencies and times (span = 0) as well
as the constant level values. An automatic limit check for any violations of the upper or lower limits is not
possible for the display lines.
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Selection of Limit Lines

The LINES key calls up the menu for setup of the limit lines.
LINES menu

SELECTED LIMIT LIME
MName : GSM2@aUr w—Axis: LTIN
Domain: FREQUERCY w—3caling: RESOLUTE
Uit dBm u—-Scaling: RBESOLUTE
Limit: UPPER

GEMZ00 Transient Spectrum Upper Limit

SELECT
LIMIT LINE

NEW LIMIT
LINE &

LIMIT LIMES

NAME COMPATIELE ~ LIMIT CHECK  TRACE MARGIN EDIT LIHIT
JEEEEEP ¢ on 7002 B LINE o
LPAGHZ g off 2 0008 B —
NFSTER off 3 P.00@ B

CoPY
LINIT LINE

DELETE
LIMIT LINE

X OFFSET

Y DFFSET

DISPLAY
LINES o

508 MHzs

SCREEN B

The SELECTED LIMIT LINE display field provides information concerning the characteristics of the
marked limit lines.

In the LIMIT LINES table, 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.

The horizontal and vertical lines of submenu DISPLAY LINES are used to mark particular levels or
frequencies (span > 0) or times (span = 0) in the diagram.

The SELECTED LIMIT LINES table provides information about the
characteristics of the marked limit line :

Name name

Domain frequency or time

Unit vertical scale

X-Axis interpolation

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 following information is offered in the columns of the table:

Name Enable the limit 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 limit 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 limit lines must be enabled anew when the original
display is re-displayed.

IEC/IEEE-bus command: CALC: LI M3: NAME " GSML"

CALC: LI MB: UPP: STAT ON
CALC: LI MA: LOWN STAT ON
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Limit Check - Activate automatic limit violation check (analyzer mode
only) .

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 limit lines were violated. The
message contains the names of the limit lines
which were violated 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:

LIMT CHECK: FAI LED

LI NE VHF_MASK: Fail ed
LI NE UHF2MASK: Margi n

A check for violations of limit lines takes 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 activated.

IEC/IEEE-bus command: CALC:. LI M STAT ON
I NIT; *WAl
CALC. LI M FAI L?

Trace - Select the measurement curve to which the limit line is
assigned.

The selection of the measurement curve (trace) takes place in an entry
window. Allowed are the integer entries 1, 2 or 3. The default setting 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
limit line and saves it under a new name. In this way, a new limit line can be
easily generated by parallel translation or editing of an existing limit line. The
name can be arbitrarily chosen and input via an entry window (max. of 8
characters).

IEC/IEEE-bus command: CALC: LI MB: COPY 2 or
CALC: LI M3: COPY " GSMR™

The DELETE LIMIT LINE softkey erases the selected limit line. Before
deletion, a message appears requesting confirmation.

IEC/IEEE-bus command: CALC: LI M3: 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: This softkey is without effect on limit lines, which have been
specified for absolute frequencies or times (X-axis).

IEC/IEEE-bus command: CALC: LI M3: CONT: OFFS 10kHz

The Y OFFSET softkey vertically shifts a limit line, which has relative values
for the Y-axis (levels or linear units such as volt). The softkey opens an entry
window where the value for shifting may be entered numerically or via the roll-
key.

Note: This softkey is without effect on limit lines, which have been
specified for absolute values for the Y-axis.

IEC/IEEE-bus command: CALC: LI MB: LOW OFFS 3dB
CALC: LI MB: UPP: OFFS 3dB
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Entry and Editing of Limit Lines

FEL 3 MHz
EDIT LIMIT LINE TABLE
MName : LP1GHZ
Domain: FREQUERLCY
Lmit: dBm
m—Fxis: LIN
»—Scaling: ABSOLUTE
B | Scaling: ABSOLUTE

imit: UFPER INSERT
48 8 UALUE
Threshold:
Comment : Lowpa=s at 1 GH=z
Frequency LIMIT/dBm DELETE
@.988 Hz —10. 0088 UALUE

1.008 GHz —1@ . eeaa

1.001 GHz —70.0000
3.000 GH= _70.0003 SHillFU £
LINIT LINE
SHIFT Y
LINIT LINE

SAUE
Press ENTER to edit field LINIT LINE

Start @ Hz 200 MHzs

A limit line is characterized by

* its name

» the assignment of domain (frequency or time)

 the scaling in absolute or relative times or frequencies
* the vertical unit

 the interpolation

« the vertical scaling

« the vertical threshold (only with relative vertical scaling)
» 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 ESPI 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. If gaps are
desired, two separate limit lines must be defined and then both enabled.

» The entered frequencies/times must not necessarily be selectable in ESPI. 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 allowable range is -1000 s to +1000 s.

« 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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LINE -8 LIMIT LINE sub-menu used for editing limit lines. In the table heading,

the characteristics of the limit line can be entered. The data points for
frequency/time and level values are entered in the columns.

Name Enter name.

Domain Select domain.

Unit Select units.

X-Axis Select interpolation

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.

Threshold Entry of vertical threshold (only with relative vertical
scaling)

Comment Enter comments.

Time/Frequency Enter time/frequency 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
data section of the table.

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
stores all limit lines with the .LIM extension.

IEC/IEEE-bus command: CALC: LI M3: NAME " GSML"

Domain - Select time or frequency domain

The default setting is frequency. In receiver mode, only the frequency domain

can be selected.

Note: A change in domain (frequency/time) is only permitted when the data
point table is empty.

IEC/IEEE-bus command: CALC: LI M3: CONT: DOM FREQ
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X-Axis - Select interpolation

Linear or logarithmic interpolation can be carried out between the frequency
reference points of the table. The ENTER key toggels between LIN and LOG
selection.

IEC/IEEE-bus commands CALC: LI MB: CONT: SPAC LI N
CALC: LI M3: UPP: SPAC LI N
CALC: LI M3: LOW SPAC LIN

Scaling - selection of absolute or relative scaling

The limit line can either be scaled in absolute (frequency or time) or relative
units. In receiver mode, only absolute scaling is used. Any of the unit keys
may be used to 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 frequency. In time
domain mode, the left boundary of the diagram
constitutes the reference.

Y-Scaling ABSOLUTE The limit values refer to 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 entered in order to shift the
mask in the time domain into the center of screen.

IEC/IEEE-bus command: CALC: LI MB: CONT: MODE ABS
CALC: LI M3: UPP: MODE ABS
CALC: LI M3: LOW MODE ABS

Unit - Select the vertical scale units for the limit line

The selection of units takes place in a selection box. The default setting is
dBm.

UNI TS
VERTI CAL SCALE

dB
v dBm
%
dBuV
dBmv
dBuA
dBpW
V
A

w

IEC/IEEE-bus command: CALC: LI MB: UNI T DBM
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Limit - Select upper/lower limit

A limit line can be defined as either an upper or lower limit. In receiver mode,
only the upper limit line is used.

IEC/IEEE-bus command: --
(defined by key words : UPPer or :LOWer)

Margin - Setting a margin.

The margin is defined as the signal-level distance to 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 setting is 0 dB (i.e., no
margin).

IEC/IEEE-bus command: CALC: LI MB: UPP: MARG 10dB
CALC: LI MB: 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
carrier power as long as they are above an absolute limit value.

Example:
RBW300 H  Marker [T1]
VBW 3 kHz -28.4 dBm
Ref -20 dBn At 10 dB SW 100 ns 200. 0100 MH

resulting limit

absol ute threshal d

relative linmt line

Center 200 Mz 10 kH/ Span 100 kHz

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: LI MB: UPP: THR -30 dBm
or
CALC: LI MB: LOW THR -30 dBm

Comment - Enter comments

Comments are arbitrary, however, they must be less than 41 characters long.

IEC/IEEE-bus command: CALC: LI MB: COWM "Upper limt"
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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/time values are permitted).

IEC/IEEE-bus command: CALC: LI M3: CONT: DATA 1MHz, 3MHz, 30MHz
CALC: LI M3: UPP: DATA -10,0,0
CALC: LI M3: LOW DATA - 30, -40, -40

The INSERT VALUE softkey creates an empty 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.

IEC/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
limit line may be shifted parallel in the horizontal direction.

The shift takes place according to the horizontal scale:
— in the frequency domain in Hz, kHz, MHz or GHz
— in the time domain in ns, us, ms or s

In this manner, a new limit line can be easily generated based upon an
existing limit line which has been shifted horizontally and stored (SAVE LIMIT
LINE softkey) under a new name (NAME softkey).

IEC/IEEE-bus command: CALC: LI MB: CONT: SH F 50KHz

The SHIFT Y LIMIT LINE softkey calls an entry window where the complete
limit 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).

IEC/IEEE-bus command: CALC: LI M3: CONT: UPP: SHI F 20dB
CALC: LI M3: CONT: LOW SHI F 20dB

The SAVE LIMIT LINE softkey stores the currently edited limit line . The
name can be entered in an input window (max. 8 characters)

IEC/IEEE-bus command: - -

4.176 E-3



ESPI Limit Lines

Display Lines

Display lines are aids which, similar to markers, make the evaluation of trace data more convenient. The
function of display lines is similar to that of a movable scale which can be used to measure absolute and
differential values on traces.

The ESPI provides four different types of display lines:
» two horizontal threshold lines for indicating levels — Display Line 1/2,
» two vertical frequency/time lines for indicating frequencies/times — Frequency/Time Line 1/2,

For purposes of clarity, each line is annotated on the right side of the display diagram by the following
abbreviations:

D1 Display Line 1
D2 Display Line 2

F1 Frequency Line 1
F2 Frequency Line 2
T1 Time Line 1

T2 Time Line 2

The lines for level are displayed as continuous, horizontal lines over the full width of the diagram. They
are movable in the y-direction.

The lines for frequency and time are displayed as vertical, continuous lines over the total height of the
diagram. They are movable in the x-direction.

The DISPLAY LINES menu, used for switching on and setting the display lines, is dedicated to the
chosen display in the active measurement window (span or time). .

For the display of a spectrum (span # 0), the TIME LINE 1 and TIME LINE 2 softkeys are inactive, For
the time display (span = 0), the FREQUENCY LINE 1 and FREQUENCY LINE 2 softkeys are inactive.

Note: The softkeys for setting and switching the display lines on and off operate similar to a three-
position switch:

Initial condition: The line is switched off (softkey has grey background)

1St press: The line is switched on (softkey has red background) and data entry is
activated. The position of the display line can be adjusted by using the roll-
key, the step keys or through direct numerical inputs via the data-entry
keypad. If some other arbitrary function is requested, the data-entry keypad is
disabled. In this case, the display line remains switched on (softkey has green
background).

2nd press: The display line is switched off (softkey has grey background).

Initial condition: The line is switched on (softkey has green background)

1Stpress:  The line is switched on (softkey has red background) and data entry is
activated. The position of the display line can be adjusted by using the roll-
key, the step keys or through direct numerical inputs via the data-entry
keypad. If any other arbitrary function is requested, the data-entry keypad is
disabled. In this case, the display line remains switched on (softkey has green
background).

2nd press: The display line is switched off (softkey has grey background).
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Menu LINES

DI SPLAY j>
LINES &

DI SPLAY
LINE 1

¥

DI SPLAY
LINE 1

-

DI SPLAY
LINE 2

-

FREQUENCY
LI NE 1

.

FREQUENCY
LI NE 2
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DI SPLAY
LINE 2

FREQUENCY
LINE 1

FREQUENCY
LINE 2

TI ME
LINE 1

TI ME
LINE 2

Frequency Domain
(Span >0 Hz)

Time Domain
(Span =0 Hz)

i)

The DISPLAY LINE 1/2 softkeys switch the display lines on/off and activate
the entry of the line location.

The display lines mark the selected levels in the measurement window.

IEC/IEEE-bus commands CALC: DLI N: STAT ON
CALC: DLI N -20dBm

he FREQUENCY LINE 1/2 softkeys switch the frequency lines 1/2 on/off and
activate the entry of the line locations.

The frequency lines mark the selected frequencies in the measurement
window or define search ranges (see section "Marker Functions").

Note: The softkeys are inactive in the time domain (Span = 0).

IEC/IEEE-bus commands CALC: FLI N: STAT ON

CALC: FLI N 120MHz

The TIME LINE 1/2 softkeys switch the time lines 1/2 on/off and activate the
entry of line locations.

The time lines mark the selected times or define the search range (see
section "Marker Functions™).

Note: The softkeys are inactive in the frequency domain (Span < 0).

IEC/IEEE-bus commands CALC: TLI N: STAT ON

CALC: TLI N 10ns
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Configuration of Screen Display — DISP Key

The DISPLAY menu allows the configuration of the diagram display 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 ESPI either in a full-screen window or in two
overlapping windows. The two windows are called diagram A and diagram B.

In the default setting, the two windows are completely decoupled from each other, ie they behave like
two 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 settings of the two windows (reference 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
displayed is not active for measurements.

REHM 1 MH=z Marker 1 [T1]
VEH 1@ MHz -13.04 dBm FULL
Ref -1@ dBm Akt 2@ dB SUT 1 wms 287000000 p=
i SCREEH
POLIER [[T11 e
= FEAE ~TI.0F dbn
=) Rt 15 69 dEq SPLIT
MEAN -18.28 dB
-0 L SCREEH
--o0
--o0
70
2;’ TATTRIN IER 18 =lald o il i dle, il
=0 REF LEVEL
100 COUPLED
Center 935.2 MH=z 100 p=s
REH 3@ kHz
LEL 1@@ kH=
Ref -1@ dBm Akt 2@ dB SUT 5 ms
20 CENTER B
30 = NARKER A
40 -
-0 CENTER A
-0 = HARKER E
70 —_—
--00
1L, T T/ L L U 1 T T G U — — | P 1% L ST (R T | g hal AL B
_ET) -ﬂ—- ——- — L — -—
Center 935.2 MHz 6@ kHz» 2pan 3.6 MHz COHFIG

SPECTRUN | SCREEN B | _DISPLAY 9

Fig. 4-20  Typical split-screen display, 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.

The default setting after switchover to receiver mode is:

Split Screen
Screen B:

FULL
SCREEN

1142.8142.12

analyzer mode only

analyzer mode only

Screen A: receiver bargraph
receiver scan chart

¥

analyzer mode only

s'(::g-EléN —> | SCREEN SELECT
TI TLE OBJECT
ST TI ME+DATE
SCREEN +
N OEF BRI GHTNESS
LOGO
N OFF TI NT
REF LEVEL
ANNOTATI ON SATURATI ON
COUPLED N OFF
DATA ENTRY
OPAQUE
CENTER B DEFAULT PREDEFI NED
= MARKER A COLCRS 1 COLORS
CENTER A DEFAULT
= MARKER B COLCRS 2
CONFI G DI SPLAY
DI SPLAY o — PWR SAVE

™ @t

The FULL SCREEN softkey selects the display of one diagram. This
corresponds to the default setting of ESPI in analyzer mode.

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:

| SPECTRWM | [ RECEI VeR | | | | | | ‘ ‘ ‘ | SCREEN B |

s @b @ @& b @& @&

It should be noted that the measurements in the FULL SCREEN mode are
performed only in the visible (active) window.
A

or B on the right of the diagram.

DI SP: FORM SI NG
DI SP: W ND<1| 2>: SEL

The active window is marked by
IEC/IEEE-bus command:
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The SPLIT SCREEN softkey selects the display of two diagrams. The upper
diagram is designated SCREEN A, the lower diagram SCREEN B.

In receiver mode, screen A displays the receiver bargraph and screen B
displays the scan diagram.

Switching between SCREEN A and SCREEN B is performed via the
corresponding key in the HOTKEY bar. The active window is marked by

A B

highlighting fields and on the right of the diagram.

IEC/IEEE-bus command: DI SP: FORM SPL

The REF LEVEL COUPLED softkey switches the coupling of the reference
level on 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 attenuation
must be set for the two diagrams.

IEC/IEEE-bus command I NST: 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 coupling 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.

IEC/IEEE-bus command: I NST: COUP CF_B
| NST: COUP CF_A
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=

SCREEN
TITLE

The CONFIG DISPLAY softkey opens a submenu
allowing additional display items to be added to the

SELECT
OBJECT

TI ME+DATE
ON  OFF

LOGO
ON  OFF

ANNOTATI ON
ON  OFF

DATA ENTRY
OPAQUE

DEFAULT
COLGRS 1

screen. In addition, the display power-save mode
(DISPLAY PWR SAVE) and the colors of the
display elements can be set here.

BRI GHTNESS

TI NT

SATURATI ON

PREDEFI NED
COLORS

DEFAULT
COLCRS 2

DI SPLAY
PWR SAVE

o)

SCREEN
Tl 'ﬁLE

¥

TI ME+DATE

ON

g OFF

¥

LOGO
ON , OFF

ANNOTATI ON
N

p OFF

EEe

The SCREEN TITLE softkey activates the entry of a title for the
active diagram A or B. It switches on or off a title that is already
input. The length of the title is limited to max. 20 characters.

IEC/IEEE-bus command: DI SP;: WND1: TEXT ' Noi se Meas’
DI SP: W ND1: TEXT: STAT ON

The TIME+DATE ON/OFF softkey switches on or off the display of
date and time above the diagram.

IEC/IEEE-bus command: DI SP: TI ME OFF

The LOGO ON/OFF softkey switches the Rohde & Schwarz
company logo displayed in the upper left corner of the display
screen on or off.

IEC/IEEE-bus command: DI SP: 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: DI SP: ANN: FREQ ON
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The DATAENTRY OPAQUE softkey sets the data entry windows to
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 brightness, 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 active in the default setting of the
instrument.

IEC/IEEE-bus command: DI SP: CMAP: DEF1
Dl SP: CMAP: DEF2

The DISPLAY PWR SAVE softkey is used to switch on/off the
power-save mode for the display and to enter the time for the
power-save fuction to respond. After the elapse of this time the
display is completely switched off, ie including 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 opens
the editor for the response time (POWER SAVE TIMEOUT).
The response time is entered in minutes between 1 and 6
minutes and is confirmed by ENTER.

* 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.

IEC/IEEE-bus command: DI SP: PSAV ON
DI SP: PSAV: HOLD 15
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SELECT
OBJECT

BRI GHTNESS
fl

¥

TI NT

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.

SELECT DI SPLAY OBJECT

Backgr ound

Gid

Flnction field + status field + data entry text
Function field LED on

Function field LED warn
Enhancenent | abel text

Status field background

Trace 1

Trace 3

Bar graph PK+

Bar gr aph PK-

Bar gr aph quasi peak

Bar gr aph aver age

Bar gr aph RVS

Bar graph final measurenent

Mar ker

Li nes

Measurenent status + limt check pass
Limt check fai

Tabl e + softkey text

Tabl e + softkey background

Tabl e selected field text

Tabl e sel ected field background
Table + data entry field opaq titlebar
Data entry field opag text

Data entry field opag background
3D shade bright part

3D shade dark part

Sof tkey state on

Softkey state data entry

Logo

The BRIGHTNESS softkey activates entry of the brightness of the
selected graphics element.

Values between 0 and 100% can be entered.
IEC/IEEE-bus: DI SP: CMAP3: HSL< hue>, <sat >, <l un»

The TINT softkey activates the entry of the color tint of the selected
element. The entered value is related to a continuous color
spectrum ranging from red (0%) to blue (100%).

IEC/IEEE-bus: DI SP: CMAP3: HSL <hue>, <sat >, <l un®
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SATURATI ON

¥

PREDEFI NED

COLERS

¥

The SATURATION softkey activates the entry of the color
saturation for the selected element.

The range of inputs is from 0 to 100%.
IEC/IEEE-bus: DI SP: CMAP3: HSL <hue>, <sat >, <l un»

The PREDEFINED COLORS softkey activates a table, with which
the predefined colors for the diplay screen elements can be
selected.

v BLACK
BLUE
BROM
GREEN
CYAN
RED
MAGENTA

YELLOW

VWH TE

GRAY

LI GHT GRAY

LI GHT BLUE

LI GHT GREEN
LI GHT CYAN

LI GHT RED

LI GHT MAGENTA

IEC/IEEE-bus command: DI SP: CMAP 1 to 32: PDEF <col or>
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Instrument Setup and Interface Configuration — SETUP Key

The SETUP key opens the menu for configuration of the ESPI:

REFERENCE FI RMAARE \/
I NT EXT UPDATE GPI B SOFT
h NO SE SRC RESTORE ADDRESS FRONTPANEL
FI RMAARE
S USER PORT,
Option ESPI-B2 O\I]DREAN(I]D:F
Option ESPI-B2, PRESEL | NTERFACE
grayeermde - on [oFF TIMVE +
DATE
TRANSDUCER - CONFI GURE
NETWORK
GENERAL ||
SETUP & NETWORK
LOG N
SYSTEM |
INFO &
SERVI CE
> [ ARDWARE | \j
I NPUT CAL GEN | NFO USER PORT
128 Mz
__ STATI STI CS IN (o]}
| NPUT PULSE ST o
CAL 10 khHe SYSTEM 0 1
PULSE NVESSAGES
PORT 1
SELFTEST 100 kHe ; .
SELFTEST PULSE PoRT 2
RESULTS 200 kHz CLEAR ALL B 1
PULSE MESSAGES PORT 3
500 kHz 5 L
PULSE —
1 MHz 5 .
PULSE e
2 Mz 5 L
PULSE
4 NHz OPCRT 61
ENTER PULSE PORT 7
PASSWORD 8 Mz Y . )
1142.8142.12 4.186
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The following settings can be modified here:
« The REFERENCE INT/EXT softkey determines the source of the reference

« The NOISE SRC ON/OFF softkey switches on and off the voltage supply for an external noise
source.

* The PREAMP softkey switches on the RF preamplifier gain. This softkey is only available with option
PRESELECTOR (ESPI-B2).

e The PRESELECT ON/OFF softkey is used to switch the preselection. This softkey is only available
with option PRESELECTOR (ESPI-B2).

* The TRANSDUCER softkey opens a submenu for editing and creating transducer factors and sets.

 The GENERAL SETUP softkey opens a submenu for all the general settings such as IEC/IEEE-bus
address, date and time as well as the configuration of the device interfaces.

« The SYSTEM INFO softkey opens a submenu for displaying the hardware configuration of the
instrument, the switching cycle statistics and system messages.

« The SERVICE softkey opens a submenu in which special device functions and system information
can be selected for servicing. The password required for service functions can be entered in this
submenu.

e The SERVICE FUNCTIONS softkey enables additional special settings for servicing and
troubleshooting. It is available after entering the corresponding password under the SERVICE
softkey.

External Reference Oscillator

The ESPI can use the internal reference source or an external reference source as frequency standard
from which all 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 OUT, eg to synchronize other instruments to the reference of the ESPI.

In the setting REFERENCE EXT, the connector REF IN is used as input connector for an external
frequency standard. In this case all internal oscillators of the ESPI are synchronized to the external
reference frequency (also 10 MHz).

SETUP menu:
REFERENCE The REFERENCE INT / EXT softkey switches between the internal and
INT g EXT external reference.
@ Note: If the reference signal is missing when switching to external

reference, the message "EXREF" appears after a while to
indicate that there is no synchronization.

On switching to internal reference please ensure that the
external reference signal is de-activated to avoid interactions
with the internal reference signal.

IEC/IEEE-bus command: RGOSC: SOUR | NT

External Noise Source

SETUP menu:
NO SE SRC The NOISE SRC ON/OFF softkey switches on or off the supply voltage for an
ON o OFF external noise source which is connected to the NOISE SOURCE connector
@ on the rear panel of the instrument.
IEC/IEEE-bus command: DI AG SERV: NSO ON
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Preamplification and Preselection

In the frequency range up to 3 GHz, ESPI offers a preselection with switchable preamplifier )option
ESPI-B2) which can be selected by the user in the analyzer mode. The preselection is always active in
the receiver mode.

The 20 dB preamplifier is available only if the preselection is switched on.

Preselection

The frequency range 9 kHz to 3 GHz is distributed over eleven filter bands.

Two fixed-tuned filters are used up to 2 MHz, eight tracking passband and high-pass filters from 2 MHz
to 2000 MHz and a fixed-tuned high-pass filter above 2 GHz.

The filters are switched by a relay at 150 kHz and by PIN-diode switches above 150 kHz.

ol
2 Preamplifier

>

9 kHz...3 GHz —— 9kHz...3 GHz

i
%%g
-
\7
/]

BP 300 ...600 MHz

BP 1000...2000 MHz

~

Vo o4

HP 2000 MHz

Fig. 4-21 Preselection and preamplifier
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SETUP menu:
PRESELECT The PRESELECT ON/OFF softkey switches the preselection on or off.
ON OFF
HQEP The softkey is available only in the analyzer mode.

IEC/IEEE bus command I NP: PRES ON

Preselection causes additional dependencies which are automatically taken into account in the coupled
setting.

» With the preselection active, the FFT bandwidths are not available.

» With the preselection active, the start frequency is set to 150 kHz in the FULL SPAN setting to avoid
permanent switching of the relay at the band limit of 150 kHz.

» Due to the limited tuning speed of the tracking passband filters, the maximum sweep rate (3 GHz / 5
ms) can no longer be attained with the preselection switched on. The minimum settable sweep time is
obtained from the sum of the minimum possible sweep times in the associated filter bands.

Filter band Min. sweep time for filter band

9 kHz to 150 kHz -
150 kHz to 2 MHz -

2to 8 MHz 500 ms
8 to 30 MHz 50 ms
30 to 70 MHz 50 ms
70 to 150 MHz 50 ms
150 to 300 MHz 50 ms
300 to 600 MHz 50 ms
600 to 1000 MHz 50 ms
1000 to 2000 MHz 50 ms

2000 to 3000 MHz -

Preamplification

Switching on the preamplifier diminishes the total noise figure of the ESPI, thus increasing the
sensitivity. The preamplifier follows the preselection filters so that the risk of overdriving by strong out-of-
band signals is reduced to a minimum. The signal level of the subsequent mixer is 20 dB higher so that
the maximum input level is reduced by the gain of the preamplifier. The total noise figure of ESPI is
reduced from approx. 18 dB to approx. 11 dB with the preamplifier switched on. The use of the
preamplifier is recommended when measurements with a maximum sensitivity are to be performed. If
the measurement should be performed at maximum dynamic range, the preamplifier should be switched
off.

The gain of the preamplifier is automatically considered in the level display. On switching on the
preamplifier the RF attenuation or the reference level is adapted depending on the settings of the ESPI.

SETUP menu:
PREAVP The PREAMP ON/OFF softkey switches the preamplifier on or off.
ON OFF
i The softkey is available only in the analyzer mode when the measurement
@ with preselection is activated.

IEC/IEEE bus command : I NP>: GAI N: STAT OFF
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Using Transducers

A transducer is often connected ahead of ESPI both during the measurement of useful signals and EMI
and converts the useful or interference variable such as field strength, current or RFI voltage into a
voltage across 50 Ohm.

Transducers such as antennas, probes or current probes mostly have a frequency-dependent
transducer factor which can be stored in ESPI and automatically has the correct unit during level
measurement.

If a transducer is switched on it is considered as part of the unit during the measurement, ie the
measured values are displayed in the correct unit and magnitude. When working with two measurement
windows, the transducer is always assigned to two windows.

ESPI distinguishes between transducer factor and transducer set. A transducer factor takes the
frequency response of a single transfer element, eg an antenna into consideration. A transducer set can
summarize different transducer factors in several subranges (several transducer factors at the same
time), eg an antenna, a cable and a diplexer.

A transducer factor consists of max. 50 reference values defined with frequency, transducer factor and
the unit. For the measurement between frequency values linear or logarithmic interpolation of the
transducer factor can be chosen.

Several factors can be compiled in a transducer set provided that all factors have the same unit or unit
"dB". The frequency range covered by a set can be subdivided into max. 10 subranges (each with up to
4 transducer factors) which follow each other without a gap, ie the stop frequency of a subrange is the
start frequency of the next subrange.

The transducer factors used in a subrange have to fully cover the subrange.

The definition of a transducer set is recommended if different transducers are used in the frequency
range to be measured or if a cable attenuation or an amplifier has to be taken into consideration.

If a transducer set is defined during a frequency sweep, the latter can be stopped at the interface
between two transducer ranges and the user is asked to exchange the transducer.
The following message informs the user that the limit has been reached:

TDS Range # reached, CONTINUE / BREAK

He can continue the sweep by confirming the message (CONTINUE) or he can switch off the transducer
(BREAK).

With the automatic switchover of the transducer used, the frequency sweep is not interrupted.
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Activating Transducer Factors and Transducer Sets

The TRANSDUCER softkey opens a submenu in which already defined transducer factors or sets can
be activated or deactivated, new transducer factors or sets can be generated or existing transducer
factors or sets can be edited. Tables with the defined transducer factors and sets are displayed. The
table (factor or set) in which a transducer is active is set.

By switching on the transducers all the level settings and outputs are automatically made in the unit of
the transducer. . A change of the unit in menu AMPT is no longer possible as ESPI together with the
transducer used is regarded as a measuring instrument. Only if the transducer has the unit dB, can the
original unit at ESPI be maintained and changed.

If a transducer factor is active, "TDF" is displayed in the column of the enhancement labels and "TDS" if
the transducer set is active.

After switching off all the transducers, ESPI continues to use the unit which was selected before a
transducer was switched on.

In the analyzer mode, an active transducer for a sweep is uniquely calculated for each point displayed
after its setting and added to the result of the level measurement during the sweep. If the sweep range
is changed, the correction values are recalculated. If several measured values are combined, only a
single value is taken into consideration.

In the receiver mode, the transducer is also calculated for a set scan. The transducer is uniquely
calculated for each frequency point and added to the result of the level measurement as the
measurement results are stored internally and can be zoomed subsequently.

If an active transducer factor/set is not defined over the whole sweep or scan range during the
measurement, the missing values are replaced by zero.

SETUP menu:

TRANSDUCER TRANSDUCER The TRANSDUCER softkey opens a submenu for editing
o > FACTOR existing transducer factor and sets or creating new

@ TRANSDUCER transduser factor and sets.

SET Tables show the settings of already existing factors and

NEW sets as well as the settings of the active factor and set.

EDIT o

DELETE

VI EW
TRANSDUCER

PAGE
UP

PAGE
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ACTI VE TRANSDUCER FACTOR

| Namre: Cable_1 Freq range: 10 WHz
7Uni t: dB t o: 1 GHz
Conmrent : |
TRANSDUCER FACTOR TRANSDUCER SET
Nane Uni t Nane Uni t

y Cable 1 dB 30M 1G dBuV/ nr

HK116 dBuV/ ir

HL223 dBuV/ r

The upper table ACTIVE TRANSDUCER FACTOR / SET indicates the active transducer factor or the
set with the associated name, frequency range and unit. If no factor or set is active, NONE is displayed
in the table. Additional information can be entered in a comment line. If a transducer factor is active, the
selected interpolation is displayed in addition, if a set is active, the break setting is displayed.

The left table TRANSDUCER FACTOR comprises all the defined factors with name and unit. If the
number of defined transducer factors exceeds the number of possible lines in the table, the table will be
scrolled.

The right table TRANSDUCER SET comprises all the defined transducer sets with the corresponding
information.

Only one set or transducer can be activated. An already active transducer factor or set is switched off
automatically if another one is switched on. An activated transducer factor or set is marked with a check
sign.

The TRANSDUCER FACTOR softkey sets the selection bar to

TRANSDUCER ’ :
FACTOR the position of the active transducer factor.
If no transducer factor is switched on, the bar is positioned to
@ the first line of the table.
IEC/IEEE bus commands CORR TRAN: SEL <nane>
CORR: TRAN ON | OFF
TRANSDUCER The_ TRANSDUCI_ER SET softkey sets the selection bar to the
SET position of the active transducer set.
If no transducer set is switched on, the bar is set to the first line
@ of the table.

IEC/IEEE bus commands CORR: TSET: SEL <nane>
CORR: TSET ON | OFF
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NEW

EDI T
O

VI EW
TRANSDUCER

PAGE UP

PAGE DOWN

The NEW and EDIT softkeys both open the submenu for editing
and creating transducer factors and sets.

The DELETE FACTOR/SET softkey deletes the marked factor
or set. To avoid deletion by mistake, deletion has to be
confirmed.

Do you really want to
delete factor or set?

IEC/IEEE-bus command CORR: TRAN DEL
CORR: TSET: DEL

The VIEW TRANSDUCER softkey activates the display of the
active transducer factor or set.

IEC/IEEE-bus command --

The PAGE UP and PAGE DOWN softkeys are used to scroll in
large tables which cannot fully be displayed on the screen.

4.193 E-3



Configuration/Setup ESPI

New Entry and Editing of Transducer Factors

A transducer factor is characterized by

reference values with frequency and transducer factor (Values)
the unit of the transducer factor (Unit) and
the name (Name) to distinguish between the different factors.

During the entry, ESPI checks the transducer factor according to specific rules that have to be met to
ensure trouble-free operation.

The frequencies for the reference values always have to be entered in ascending order. Otherwise,
the entry is not accepted and the following message is displayed:

Frequency Sequence!

The entered frequencies do not necessarily have to be set at ESPI, as only the values for the
frequency display range are considered for a set sweep or scan. The minimum frequency for a
reference value is 0 Hz, the maximum frequency 200 GHz.

The minimum or maximum value for a transducer factor is -200 dB or 200 dB. The unit "dB" means
that the transducer factor is always logarithmic and has nothing to do with the physical transducer
factor, which, for example, establishes the relationship between field strength and voltage into 50
Ohm. If the minimum or maximum value is exceeded, ESPI signals:

Min Level -200 dB or
Max Level 200 dB.

Amplifiers have a negative transducer factor, attenuation values have to be entered as a positive
transducer factor.

Note: The softkeys for the unit in the menu under key AMPT are inoperative with the transducer
switched on.
| NSERT The NEW and EDIT softkeys both open the submenu
NEW o > LI NE for editing and entering new transducer factors if softkey
DELETE TRANSDUCER FACTOR is active.
LI NE
EDI T
o

SAVE TRD
FACTOR
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EDI T TRANSDUCER FACTOR

Nane/ Unit/ I nterpol ation: | Cable dB LI N
Comment :
FREQUENCY TDF/ dB. . FREQUENCY TDF/ dB. .
1. 0000000 MHz 1. 000
1. 0000000 GHz 5. 500

The table with the data of the marked factor (the EDIT softkey) or an empty table is displayed in which
the following entries are preset (the NEW softkey):

Unit: dB
Interpolation: LIN for linear frequency scaling
LOG for logarithmic frequency scaling

The characteristics of the factor can be entered in the header field of the table, the frequency and the
transducer factor in the columns of the table.

Name Entry of the name

Unit Selection of unit

Interpolation Selection of interpolation

Comment Entry of a comment

FREQUENCY Entry of the frequency of the reference points
TDF/dB Entry of the transducer factor.

An overwritten transducer factor remains stored in the background as long as the edited factor is stored
with the SAVE TRD FACTOR softkey or until the table is closed. A factor overwritten by mistake can be
restored by leaving the entry.

Name - Entry of name

A maximum of 8 characters is permissible for the name. The characters
have to comply with the convention of DOS file names. The unit
automatically stores all transducer factors with the extension .TDF.

If an existing name is changed, the factor stored under the previous name is
retained and will not be overwritten automatically with the new name. The
previous factor can be deleted at a later time, using DELETE. Thus, factors
can be copied.

IEC/IEEE-bus command CORR: TRAN: SEL <namnme>
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Unit — Selection of unit

The unit of the transducer factor is selected from a selection box activated by
the ENTER key.

dB

dBm
dBuv
dBuV/ m
dBupA
dBpA/ m
« dBpW
‘ dBpT

The default setting is dB.
IEC/IEEE-bus command CORR: TRAN: UNI T <stri ng>

Interpolation - Selection of interpolation

Linear or logarithmic interpolation can be carried out between the frequency
reference points of the table. Selection is via the ENTER key which is toggled
between LIN and LOG (toggle function).

IEC/IEEE-bus command CORR: TRAN: SCAL LI N| LOG

The following diagrams indicate the effect of the interpolation on the
calculated characteristic:

Fig. 4-22  Linear frequency axis and linear interpolation

Fig. 4-23  Logarithmic frequency axis and logarithmic interpolation

Comment - Entry of a comment

The comment can be freely selected. It can have a maximum number of 50
characters.

IEC/IEEE-bus command CORR: TRAN: COW <stri ng>
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FREQUENCY, TDF/dB - Input of reference values

The selection bar marks the first reference value. The desired reference
values have to be entered in ascending frequency sequence.

After entering the frequency the selection bar automatically jumps to the
corresponding level value.

After entering the first reference value the table can be edited. The two
INSERT LINE and DELETE LINE softkeys are displayed. Individual values
are changed at a later time by marking the field and by entering the new
value.

IEC/IEEE-bus command CORR: TRAN: DATA <freqg>, <l evel >, ...
| NSERT The INSERT LINE softkey inserts a free line above the
LLNE marked reference value. When entering a new reference
value into this line watch out for the ascending frequency
HEF sequence.

DELETE The DELETE LINE softkey deletes the marked reference
LLNE value (the whole line). The following reference values move

up.

HEF IEC/IEEE-bus command --

SAVE TRD The SAVE TRD FACTOR softkey saves the changed table

FAGTOR in a file on the internal hard disk.

If a transducer factor with the same name already exists, a
corresponding query is performed beforehand.

If the factor to be newly saved is currently switched on, the
new values will immediately be valid. If a transducer set is
switched on comprising the factor, the values will only be
used when the set is switched on next time.

IEC/IEEE-bus command - (executed automatically)
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New Entry and Editing of Transducer Sets

A transducer set is characterized by:

- maximum 10 ranges (Ranges) in which different transducer factors can be active
- the combination of several transducer factors per range (Factor)

— atransducer-set name (Name)

The NEW and EDIT softkeys both open the submenu
for editing and entering new transducer factors if softkey
TRANSDUCER SET.

I NS BEFORE
NEw RANGE

I'NS AFTER
RANGE
DELETE
RANGE
EDI T o RANGE

‘ 1-5  6-10

SAVE TRD
SET

EDI T TRANSDUCER SET

Nane/ Uni t / Br eak dBuV OFF
Coment :
RANGE1 RANGE2 RANGE3 RANGE4 RANGES
Start 30 MHz 300 VHz
St op 300 MHz 1 Gz
Factors Cabl e Cabl e
Ant ennal Pr eanp
Ant enna2

The table with the data of the marked set (the EDIT softkey) or an empty table in which the following
entries are preset (the NEW softkey) is displayed:

Unit: dB
Break: OFF

The characteristics of the set can be entered in the header field of the table, the subranges in the
columns of the set.

Name Entry of the name
Unit Selection of unit

Break Activating the query when changing the subrange
Comment Entry of a comment

Start Entry of the start frequency of the subrange

Stop Entry of the stop frequency of the subrange

Factors Selection of the transducer factors for the subrange
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An overwritten transducer set remains stored in the background as long as the edited factor is stored
with the SAVE TRD SET softkey or until the table is closed. A set overwritten by mistake can be
restored by leaving the entry.

1142.8142.12

Name - Entry of name

A maximum of 8 characters is permissible for the name. The characters have
to comply with the convention of DOS file names. The unit automatically
stores all transducer sets with the extension .TDS.

If an existing name is changed, the set stored under the previous name is
retained and will not be overwritten automatically with the new name. The
previous set can be deleted at a later time using DELETE FACTOR/SET.
Thus, sets can be copied.

IEC/IEEE-bus command CORR: TSET: SEL <name>

Unit - Selection of unit

The unit of the transducer set is selected from a selection box activated by
the ENTER key.

The unit should be selected prior to the entry as it determines the settable
transducer factors. The preset unit for new sets is "dB".

SET UNIT

dB
dBm
dBuv
dBuV/ m
dBupA
dBpA/ m
v dBpW
dBpT

IEC/IEEE-bus command CORR: TSET: UNI T <string>

Break - Activation of query when changing a subrange

The sweep can be stopped if the user changes the subrange and selects a
new subrange of the transducer. A message informs the user that the limit
has been attained. He can continue the sweep or switch off the transducer.
The interruption is activated by setting Break to ON. Selection is by the
ENTER key which toggles between ON and OFF (toggle function).

IEC/IEEE-bus command CORR: TSET: BRE ON| OFF

Start - Entry of start frequency of subrange
Stop - Entry of stop frequency of subrange

The individual subranges have to be linked without a gap. That is why the
start frequency is already defined from the second subrange (= stop
frequency of previous range).

IEC/IEEE-bus command CORR: TSET: RANG<1. 10>
<freq>, <freqg>, <nane>..
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| NS BEFORE
RANGE

|

INS AFTER
RANGE

|

DELETE
RANGE

|

RANGES

1-5 g 6-10

The INS BEFORE RANGE softkey copies the active
column and inserts it to the right. The frequency limits can
be edited.

IEC/IEEE-bus command --

The INS AFTER RANGE softkey copies the active column
and inserts it to the left. The frequency limits can be edited.

IEC/IEEE-bus command --

The DELETE RANGE softkey deletes the marked
subrange. The following subranges move left.

IEC/IEEE-bus command --

The RANGES 1-5/6-10 softkey switches between the
display of ranges 1 to five and ranges 6 to 10.

IEC/IEEE-bus command --
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Factors - Selection of factors for the subrange

The permissible transducer factors for the marked subrange can be selected
in a selection box. Only factors matching with the unit of the set and fully
covering the selected subrange are permissible.

V<NONE>
Cabl e

Ant ennal

After each change of range limits, ESPI thus checks the factor list and, if
required, rebuilds it.

After reducing the start frequency or increasing the stop frequency of a range
it may happen that the factors defined for this range no longer fully cover the
range. These factors are deleted for this range when the transducer factor
table is opened next time.

A maximum of 4 transducer factors can be switched on at the same time in
each subrange. If none of them is switched on, 0 dB is assumed as a factor
for the whole subrange.

IEC/IEEE-bus command - -

The SAVE TRD SET softkey saves the changed table in a

SA\;EETTRD file on the internal hard disk. If a transducer name with the
same name already exists, a corresponding query is

HEF performed beforehand:
If the saved set is switched on, the new values will be used

immediately.

IEC/IEEE-bus command - - (executed automatically)
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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 date and time may
be entered.

The current settings are displayed in tabular form on the display screen where they may be edited.

SETUP submenu:

GENERAL
SETWP 4 P

ADDRESS

TI ME & DATE
GPIB ADDRESS USER PORT

TIMVE 14:38
cov
| NTERFACE

TIME +
DATE

20 DATE 23. JUN 1999

CONFI GURE
NETVORK

NETVORK
LOG N

|sPeCTRM [RECE VER | | | i | screeN gl
sl () (@) (5 @) () [@5) () () (=3

Selecting the IEC/IEEE-bus address

SETUP - GENERAL SETUP submenu:

ASPI;IRES$ The GPIB ADDRESS softkey activates the entry of the IEC Bus address.
' Valid addresses are 0 through 30. The default setting is address 20.
IEC/IEEE-bus command: SYST: COMM GPI B: ADDR 20

1142.8142.12 4.202 E-3



ESPI Configuration/Setup

User Port Configuration

The instrument provides a parallel interface, which is 8 bits wide. Over these ports, arbitrary bit patterns
can be output or input.

CONFIGURATION SETUP-GENERAL SETUP submenu:
The USER PORT softkey opens the sub menu for setting the

USER PORT

USER PORL | —> | |y aur direction of the data transmission and for entering the values
PORT 0O of the individual ports.
@ ol
PORT 1
0 1
PORT 2
0 1
PORT 3
0 1
PORT 4
0 1
PORT 5
0 1
PORT 6
0 1
PORT 7
0 1
i)
USER PORT _The USER PORT IN/OUT determines in which direction the
IN ouT interface transmits data.
USER PORT (read operation)
The value is indicated in a window. A new
readout is started by pressing READ. Pressing
OK closes the window
00000000
READ |
IEC/IEEE-bus command: I NP: UPOR: STAT ON
I NP: UPOR?
USER PORT OUT (write operation)
The bit pattern selected with softkeys PORT 0 to
PORT 7 is output.
IEC/IEEE-bus command: QUTP: UPOR: STAT ON
PORT 0 The PORT 0 0/1 to PORT 7 0/1 softkeys determine the output
0 1 value for port 1 to 7. These softkeys are only available for
‘ setting USER PORT OUT.
@ IEC/IEEE-bus command: OUTP: UPOR STAT ON
OUTP: UPOR #B10110010
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Serial Interface Configuration
SETUP-GENERAL SETUP submenu:

Ccom The COM INTERFACE softkey activates the COM INTERFACE table for
| NTERFACE entry of the serial interface parameters.

The following parameters can be configured in the table:

Baud rate 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 9600
Bits 8
Parity None
St opbi ts 1
HW Handshake None
SW Handshake XON/ XCOFF
Omner I nst runment

Baud — Data transmission rate
The ESPI supports baud rates between 110 and 19200 baud. The default
setting is 9600 baud.

BAUD RATE

19200
¥ 9600
4800
1200
600
300
110

IEC/IEEE-bus command: SYST: COW SER: BAUD 9600

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).

v 7
8

IEC/IEEE-bus command: SYST: COWM SER BI TS 7
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Parity — Bit parity check

NONE no parity check (default setting)
EVEN even parity check
ODD odd parity check
NONE
v EVEN
(0D b}
IEC/IEEE-bus command: SYST: COMWM SER: PAR NONE

Stop bits — Number of stop bits
Available are 1 and 2. The default setting is 1 stop bit.

OPB
1
V)

IEC/IEEE-bus command: SYST: COW SER: SBI T 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 uncontrolled 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 controlled and, if necessary, stopped until the
receiver is ready to receive data again.

A prerequisite for using hardware handshaking is, however, that the interface
lines (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.

HW HANDSHAKE

None
v DIR/ RTS

IEC/IEEE-bus command: SYST: COVM SER: CONT: DTR OFF
SYST: COVW 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
transmission of binary data, since the control characters XON and XOFF
require bit combinations that are also used for binary data transmission.

Default setting is NONE.

A . A\
None
o XONV XOFF

IEC/IEEE-bus command: SYST: COVM 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 to one section of the instrument, it is not available
to the other section.

INSTRUMENT The interface is assigned to the measuring instrument
section. Outputs to the interface from the computer
section are not possible will get lost.

oS 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.

v | NSTRUVENT
oS

IEC/IEEE-bus command: - -
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Setting Date and Time

SETUP-GENERAL SETUP submenu:

Tl M%+DATE

¥

1142.8142.12

The TIME+DATE softkey activates the entry of time and date for the internal
real time clock.

TI ME AND DATE

Date |01 Gct 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 [21]: [59]

IEC/IEEE-bus command: SYST: TI ME 21, 59

Date - Input of Date

In the corresponding dialog box, the date is partitioned into 3 input fields so
that day, month and year can be input separately.

DATE

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, 10, 01
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Configuration of network settings (with option FSP-B16 only)

The instrument can be connected to an Ethernet LAN (local area network) by means of the LAN
Interface Option FSP-B16. This allows data transmission via the network and the use of network
printers. The network card is able to handle both 10 MHz Ethernet IEEE 802.3 and 100 MHz Ethernet
IEEE 802.3u.

For more details see section 'LAN Interface - Option FSP-B16'.

SETUP - GENERAL SETUP - menu:

CONFI GURE The CONFIGURE NETWORK softkey opens the dialog box with the
NEJWORK network settings.

Network

Identification | Sewicesl Protocolsl Adaptersl Eindingsl

E Windows uses the following information to identify your
== computer on the netwark. Yiou may change the name for
=" thiz computer and the workgroup or domain that it wil
appear in.
Computer Name IANALYZEF!
“wfarkgroup [wORKGROUP
(n] 4 | Cancel |

Pressing the key for the first time installs the Windows NT network support
(see section ’Installation and Configuration of the Driver for the Network
Card’ in the section describing the LAN Interface FSP-B16) .

If the softkey is pressed again later, the existing network configuration can
be changed after selecting the corresponding configuration folder. After
pressing the 'Change’ button the computer name and the work group on the
'Identification’ folder can be adapted to network requirements.

Notes: - A PC keyboard with trackball (or mouse instead) is required for
the installation/configuration of the network support.
- The softkey is only available with built-in LAN interface option
(FSP-B16).

IEC/IEEE-bus command: -
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NETWORK The NETWORK LOGIN softkey opens the dialog box with the auto login
LOGE N settings.

|

Login Mame:

Password: |instrument

v &uto Login

When a network is installed, the preset user name ’Instrument’ and the
password ‘instrument’ can be adapted to a new user (see section 'Defining
Users' in the LAN interface manual).

With the 'Auto Login’ option active, an automatic registration is performed
during booting with the specified user name and password. Otherwise the
Windows NT login request is displayed during booting.

Notes: - A PC keyboard with trackball (or additional mouse instead) is
required for the installation/configuration of the network
support.

- The softkey is only available with built-in LAN interface option
(FSP-B16).

- For information on disabling and enabling the autologin
mechanism see section ’Installation and Configuration of the
Driver for the Network Card’ in chapter "Option LAN Interface
FSP-B16".

IEC/IEEE-bus command: -
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Emulation of the instrument front panel

SETUP - GENERAL SETUP — NEXT menu:

SOFT

FROFANEL

1142.8142.12

The SOFT FRONTPANEL softkey switches the display of the front-panel
keys on and off.

When the front-panel keys are displayed on the screen, the instrument can
be controlled by clicking the respective button with the mouse. This is
especially useful when the instrument in a different site is controlled via a
remote-control program, like for instance PCANYWHERE, and the screen
contents are transferred to the controller via remote link.

Analyzer Screen

#REM 1 Kz
«UBU 10 kHz
fAEE 30 B ST 1=

R

)

er 834,99 IHz 15,281 iz o 152,805 Kz

Tx Channel
Power -8.83 dBm anduis 25 kHz

Adjscent Channel
Lower -34.71 dbe 25 kHz
Upper ~34.37 dBe cine 3@ kHz

Alternate Chanmnel
Lower -66. 1@ dbc 25 kHz
Uppar -66.44 dBe i 5@ kHz

Notes: Display resolution:

When the display of the front-panel keys is switched on, the
screen resolution of the instrument changes to 1024x768 pixels.
Only a section of the total screen is then displayed on the LC
display, which will automatically be shifted on mouse moves.

In order to obtain a complete display of the user interface, an
external monitor is to be plugged into the corresponding
connector at the rear panel. Prior to performing the resolution
change the user is prompted for confirmation whether the
required monitor is connected.

Switching off the front-panel display restores the original screen
resolution.

Key assignment:

Button labels largely correspond to those of the front-panel keys.
The rotation function of the rotary knob is assigned to the 'KNOB
LEFT" and 'KNOB RIGHT' buttons, the press function
(<ENTER>) to 'KNOB PRESS'.

The labels of the softkey buttons (F1 to F9) and of the hotkey
buttons (C-F1 to C-F7) indicate that the keys can be operated
directly by means of the corresponding function keys F1 to F9 or
<CTRL>F1 to <CTRL>F7 of a PS/2 keyboard.

IEC/IEEE-bus command: SYST: DI SP: FPAN ON
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System Information

The SYSTEM INFO softkey opens a submenu in which detailed information on module data, device
statistics and system messages is displayed.

SETUP menu:

SYSTEM HARDWARE
| NFO D> | NFO

STATI STI CS

SYSTEM
MESSAGES

CLEAR ALL ,
| MESSAGES |

=
|

i)

Display of Module Data

SETUP SYSTEM INFO submenu:
HAFDWARE The HARDWARE INFO softkey opens a table in which the modules
L2 (INSTALLED COMPONENTS) installed in the instrument are listed together with
the corresponding hardware revisions.

Table HARDWARE INFO consists of six columns:

SERIAL # serial number

COMPONENT name of module

ORDER # order number

MODEL model number of the module

REV main modification index of the module

SUB REV secondary modification index of the module
HARDWARE | NFO

COVPONENT SERI AL# ORDER# MODEL HWC REV SUB REV

RF_ATTEN 7 688557/ 038 1067.7684 00 00 21 00

FRONTEND1 694276/ 035 1093.5540 03 01 07 11

FRONTEND2 684659/ 010 1093.5791 03 01 05 12

| F- FI LTER/ REF 689712/ 066 1093.7242 02 00 04 04

DETECTOR 662771/ 012 1093.6998 02 00 02 08

Presel ct _EM 101486/001 1093.7120 02 00 01 00

AF_DEMOD 740975/ 052 1093. 7620 02 00 03 04

CPU- Boar d 000117/ 125 1091.2489 00 00 04 11

MOTHERBOARD 101485/ 001 1142.8171 03 00 01 00

ESPI 834014/ 005 1142.8007 03 00 00 00

LAN I nterface 000000/000 1093.9080 00 00 00 00

Note: The screenshot lists the components of an ESPI 3 with options
ESPI-B2 (Preselector) and FSP-B16 (LAN interface).
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Display of Device Statistics
SETUP SYSTEM INFO submenu:

STATISTICS The STATISTICS softkey opens the table STATISTICS. This table contains the
model information, serial number and firmware version, and a list in which the
operating time of the instrument, the power-on cycles as well as attenuator
switching cycles are displayed.

STATI STI CS

Model ESPI 3
Serial # 123456/ 789
Fi rmnar e Rev 1.23
Bl CS Rev. 1. 00
Qperating time (hours) 375
Power On Cycl es 786
Att enuat or Cycl es
I nput RF/ Cal 57
10dB 1786
20dB 1473
40dB 675

IEC/IEEE-bus command: - -
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Display of System Messages

SETUP SYSTEM INFO submenu:

SYSTEM
MESSAGES

CLEAR ALL
MESSAGES

"

1142.8142.12

The SYSTEM MESSAGES softkey opens a submenu including a table in
which the generated system messages are displayed in the order of their
occurrence. The most recent messages are placed at the top of the list.

The following information is available:

No Device specific error code
MESSAGE Brief description of the message
COMPONENT On hardware messages:

name of the affected module

On Software messages:
if needed, the name of the affected software
components

DATE/TIME Date and time of the occurrence of the message

Messages that have occurred since the last call to the SYSTEM MESSAGES
menu are marked with an asterisk *'.

The CLEAR ALL MESSAGES softkey is activated and allows clearing of the
error buffer.

If the number of error messages exceeds the capacity of the error buffer, the
message appearing first is "Message buffer overflow".

No| MESSACGE COVPONENT DATE TI ME

01/ No of cycles At t enuat or 05. Jan. 99 10: 02: 00
02| VOO unl ock Front end 05. Jan. 99 10:01: 30
03| Cal anp range IF Filter 05. Jan. 99 10: 00: 50
04/3.3V: Vol tage Det ect or 04. Jan. 99 15:58: 10
05|12C-Bus failed CPU 04.Jan. 99 15:58: 05
IEC/IEEE-bus command: SYST: ERR?

The CLEAR ALL MESSAGES softkey deletes all messages in the table.
The softkey is only available when table SYSTEM INFO is active.

IEC/IEEE-bus command: SYST: ERR?
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Service Menu

The service menu offers a variety of additional functions which are used for maintenance and/or trouble

shooting.

SETUP menu:

SERVI CE

1142.8142.12

Caution:

The service functions are not necessary for normal measurement operation. However,
incorrect use can affect correct operation and/or data integrity of the ESPI.

Therefore, many of the functions can only be used after entering a password. They
are described in the instrument service manual.

| NPUT
» RF

CAL GEN
128 MHZ

The SERVICE softkey opens a submenu for
selection of the service function.

I NPUT
CAL

PULSE
10 kHz

The INPUT RF and INPUT CAL softkeys are
mutually exclusive selection switches. Only one

SELFTEST

PULSE
100 kHz

switch can be active at any one time.

SELFTEST
RESULTS

PULSE
200 kHz

PULSE
500 kHz

PULSE
1 MHz

PULSE
2 MHz

PULSE
4 Mz

ENTER
PASSWORD

PULSE
8 MHz

e

r=
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General Service Functions

SETUP SERVICE submenu:

| NPUT
RF

| NPUT
CAL

ENTER
PASSWORD

The INPUT RF softkey switches the input of the ESPI to the input connector
(normal position).

After PRESET, RECALL or ESPI power on, the INPUT RF is always selected.
IEC/IEEE-bus command: Dl AG SERV: | NP RF

The INPUT CAL softkey switches the RF input of the ESPI to the internal
calibration source (128 MHz) and activates the data entry of the output level
of the calibration source. Possible values are 0 dB and —30 dB.

IEC/IEEE-bus command: DI AG SERV: | NP CAL;

DI AG SERV: | NP: CSO 0 DBM

The ENTER PASSWORD softkey allows the entry of a password.

The ESPI contains a variety of service functions which, if incorrectly used,
can affect correct operation of the receiver. These functions are normally not
accessible and are only usable after the entry of a password (see instrument
service manual).

IEC/IEEE-bus command: SYST: PASS " Passwor d"

SETUP SERVICE NEXT submenu:

CAL GEN
128 MHZ

PULSE
XX XXX

1142.8142.12

The CAL GEN 128 MHZ softkey selects a sinusoidal signal at 128 MHz as
output signal for the internal calibration source. The internal pulse generator
will be switched off.

CAL GEN 128 MHZ is the default setting of the ESPI.

IEC/IEEE-bus command: DI AG SERV: | NP: PULS OFF

The PULSE xx softkey switches the selected pulse generator on.
IEC/IEEE-bus command: Dl AG SERV: | NP CAL

DI AG SERV: | NP: PULS ON,
DI AG SERV: | NP: PRAT 2 MHZ
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Selftest

SETUP SERVICE submenu:

SELFTEST

¥

SELFTEST
REFULTS

1142.8142.12

The SELFTEST softkey initiates the selftest of the instrument modules.

With this function the instrument is capable of identifying a defective
module in case of failure.

During the selftest a message box appears in which the current test and
its result is shown. The test sequence can be aborted by pressing ENTER
ABORT.

All modules are checked consecutively and the test result (selftest
PASSED or FAILED) is output in the message box.

IEC/IEEE-bus command: *TST?

The SELFTEST RESULTS softkey calls the SELFTEST table in which the
results of the module test are displayed.

In case of failure a short description of the failed test, the defective
module, the associated value range and the corresponding test results
are indicated.

SELFTEST

SELFTEST: FAI LED 24. APR. 1999 14: 25
Service level: 0
TEST RESULT VALI D RANGE | VALUE
Vol t ages (04
Pretune DAC oK
Synt hesi zer FAI L
Front end2 128MHz Ref unl ock FAIl L 1.25V...3.5V | 1.14V
Frontendl 384MHz Ref | nput oK 0.5...0.6V ov
Si gnal Path oK
IEC/IEEE-bus command: DI AG SERV: STE: RES?

PAGE P The PAGE UP or PAGE DOWN softkey sets the
SELFTEST RESULTS table to the next or previous

page.

IEC/IEEE-bus command - -
PAGE DOMN
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Hardware Adjustment

Some of the ESPI modules can be re-aligned. This re-alignment can become necessary after calibration
due to temperature drift or aging of components (see service manual instrument).

Caution:

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

Firmware Update

The installation of a new firmware version can be performed using the built-in diskette drive. The

firmware update kit contains several diskettes.

The installation program is called in the SETUP menu.

SETUP side menu:

FI RMAARE
UPDAT

RESTORE
Fl

1142.8142.12

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

IEC/IEEE-bus command: --
The firmware update is started as follows:

Insert disk 1 into the floppy drive.
Call SETUP side menu via [SETUP][NEXT]

Start the update via [FIRMWARE UPDATE]

The RESTORE FIRMWARE softkey restores the
previous firmware version

IEC/IEEE-bus command: --
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Saving and Recalling Data Sets — FILE Key

The FILE key calls the following functions:

» Storage/loading functions for storing (SAVE) instrument settings such as instrument configurations
(measurement/display settings, etc.) and measurement results from working memory to permanent
storage media, or to load (RECALL) stored data into working memory.

¢ Functions for management of storage media (FILE MANAGER). Included are among others
functions for listing files, formatting storage media, copying, and deleting/renaming files.

The ESPI is capable of internally storing complete instrument settings with instrument configurations
and measurement data in the form of data sets. The respective data are stored on the internal hard
disk or, if selected, on a floppy. The hard-disk and floppy-disk drives have the following names:

floppy disk A:
hard disk D: (hard disk C: is reserved for instrument software)

In addition to the saving and recalling of complete instrument settings, it is also possible to save/recall
subsets of settings. Configuration data and measurement values are stored in separate files. These files
have the same name as the data set but however have a different extension. A data set thus consists of
several files which have the same name but different extensions (see Table 4-3). Default setting for
storing the data sets is directory D:\USER\CONFIG.

When saving or loading a data set, the subsets which are to be saved or loaded can be selected in the
corresponding tables. This makes it easy to reconstruct specific instrument settings beside the default
setting of the instrument. When saving and loading data, data subsets are selected in table SEL ITEMS
TO SAVE/RECALL.

The saved files of the data sets can be copied from one storage medium (e.g. drive C:) to another
storage medium (e.g. drive A:) or to another directory using the functions found in the FILE MANAGER
sub menu. File names and extensions must however not be changed. The relationship between the data
subsets and the extensions is shown in Table 4-3.

Table 4-3 Relationship between extensions, contents and designations of data subsets

Designation in the Contents Extension
table SEL ITEMS TO
SAVE/RECALL
Configuration CURRENTSETTINGS | current settings of the measurement hardware and the related .SET
data: title, if present
active limit lines .LIN
current configuration of general instrument parameters .CFG
configuration for hardcopy output .HCS
tracking generator settings (only with option tracking generator) TCI
active transducer set TS
active transducer factors TF
PEAK/FINAL LIST peak list or final measurement results .LIN
Additional ALL LIMIT LINES all limit lines .LIA
configuration data
SOURCE CAL DATA Settings for source calibration .TS1
(only with option tracking generator) .TS2
Correction data for source calibration .TC1
(only with option tracking generator) .TC2
ALL TRANSDUCERS all transducer sets and transducer factors .TSA
.TFA
Measurement ALL TRACES measurement data trace 1 to trace 3, screen A .TR1to TR3
results:
measurement data trace 1 to trace 3, screen B .TR4 to TR6
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Saving a Data Set

» Select the data subsets to be saved (sub-menu ITEMS TO SAVE/RCL (configurations, measurement
and calibration data) (softkey ITEMS TO SAVE/RCL) .

» Possibly enter a comment (softkey EDIT COMMENT)
» Enter the directory in which the data set should be saved in table SAVE DATA SET (softkey SAVE).

» Enter the name of the data set which should be saved (softkey SAVE) and save the data set by
pressing the ENTER key.

Data set names may contain both letters and numbers, in the simplest case only numbers.

If required, the desired directory can be given a prefix to the data set name (the directory is then
automatically set for further SAVE and RECALL operations).

The simplest example for the input of a data set name is illustrated by the following key strokes:
<SAVE> <1> <units key>

Note: If the current instrument configuration is to be stored under an existing name, a selection list is
available via the DATA SET LIST softkey. The storage is performed as follows.

» Press a units key after selecting a data set in table DATA SET LIST

The name and the selection of the data subsets for the currently selected data set will be
placed in the SAVE DATA SET table.

» Press the SAVE softkey.
The entry field EDIT NAME with the name of the selected data set is opened.

» Press a units key.
The current instrument configuration is saved as a data set under this name.

Recalling a Data Set:

The data set can be loaded in two ways:
1. Direct entry of the data name:

» Select data subsets which should be loaded (configurations, measurement and calibration
data) with softkey ITEMS TO SAVE/RCL in sub menu ITEMS TO SAVE/RCL).

» Enter the name of the data set to be saved (softkey RECALL) and recall the data set by
pressing the ENTER key).

Data set names may contain both letters and numbers, in the simplest case only numbers.
If required, the desired directory can be prefixed to the data set name (the directory is then
automatically set for further SAVE and RECALL operations).

The simplest example for the input of a data set name is illustrated by the following key
strokes: <RECALL> <1> <units key>

2. Selecting the data set from a selection list:

» Select from submenu ITEMS TO SAVE/RCL the data subsets which should be loaded
(configurations, measurement and calibration data) (softkey ITEMS TO SAVE/RCL).

» Select the data set which should be loaded (Softkey DATA SET LIST) and confirm with
ENTER. The data set is taken over in the RECALL DATA SET table.

» Press the RECALL softkey. The entry field for the data set name is opened and contains the
desired data set.

Initiate the loading of the selected data set by pressing the ENTER key.

Y
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Note: If the set directory does not correspond to the required directory for loading, it can be
changed as follows:

» Press the RECALL softkey.

Close the entry field for the data set name with ESC.
Select the PATH filed with the cursor keys.

Open the entry field for the directory name with ENTER.
Enter the directory name and confirm with ENTER.

YV V V V

Then proceed with the selection list as described above.

Any settings not restored when data subsets are loaded will remain unchanged in the instrument. During
recall operations, the ESPI recognises which subsets are present in the recalled data set and ignores
selected data subsets that are not available.

FILE Menu
FILE menu
FILE AVE > SELECT
FLE] T s cLEC
H > EDIT ENABLE
RECALL PATH ALL | TEMS
EDIT MAKE Dl SABLE
COMVENT DI RECTORY ALL | TEMS
| TEMS TO FORMAT
SAVE/ RCL §| — DI SK
DATA SET
LI ST RENAVE
DATA SET
CLEAR SORT MODE
DATA SET
CLEAR ALL COoPY
STARTUP DELETE
RECALL
FILE DEFAULT
MANAGER ¥ CONFI G
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SAVE The SAVE softkey activates table SAVE DATA SET. The data set is stored
by pressing the ENTER key.
SAVE DATA SET
(VA= DATASET1 PATH: D \ USER\ CONFI G | TEVS: DEFAULT
COMENT: i EoT oA
The SAVE DATA SET table contains the entry fields for editing the data set:
Name name of data set
The name can be entered with or without drive name
and directory; the drive name and directory, if available,
are then taken over in the PATH field. The extension of
the data name is ignored.
Path directory in which the data set will be saved
ltems indicates whether the default selection of the data
subset (DEFAULT) or a user-defined selection
(SELECTED) will be saved
Comment Commentary regarding the data set
IEC/IEEE command: MVEM STOR: STAT 1, "a:\test02"
RECAL L The RECALL softkey activates the entry of the path in which the data set is
located. The data set is recalled by pressing the ENTER key.
RECALL DATA SET
NAME: EDAPASI=INN PATH D: \ USER CONFI G | TEVMS: DEFAULT
CoNENs i EDI . NA
The RECALL DATA SET table shows the current settings regarding the
data set:
Name name of data set
Path directory in which the data set is located
ltems indicates whether the default selection of the data
subset (DEFAULT) or a user-defined selection
(SELECTED) will be recalled
Comment Commentary regarding the data set
IEC/IEEE command: MVEM LOAD: STAT 1, "a:\test02"
EDI T The EDIT COMMENT softkey activates the entry of commentary concerning
CofiE the current data set. A total of 60 characters are available for this purpose.

1142.8142.12

IEC/IEEE command: MVEM COW " Set up fuer GSM Messung"
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The SEL ITEMS TO SAVE/RCL softkey opens a sub-menu for selection of the data subsets.

FILE - ITEMS TO SAVE/RCL sub-menu:

| TBMS TO
%VE/ j PRESET
D @ SELECT .
| TEMS
SAVE/RECALL DATA SET
R ey 5 ENABLE
NAME: DATASET1 PATH: C:\USER\ CONFI G | TEMS: SELECTED ALL | TEVS .
COMVENT :  GSM_MASK
ETUR .
| TEMS TO SAVE/ RECALL
COP’ f .
ALL LIMT LINES
ALL TRANSDUCERS
" ALL TRACE .
PEAK/ FI NAL LI ST
DEFAULT
CONFI G .
[SPECTRUM | | || || i | [SCREEN B )
CoOCHOCoOCTOCOC ) C ) G (e

The ITEMS TO SAVE/RECALL table offers the following selectable data subsets:

Current Settings

All Limit Lines
All Transducers
All Traces
Source Cal Data

these settings include:

current configuration of general instrument parameters
current measurement hardware settings

active limit lines:

A data set may contain maximum 8 limit lines for each
window. It always contain the activated limit lines and the
de-activated limit lines used last, if any.

Consequently, the combination of the restored
de-activated limit lines depends on the sequence of use
with command MVEM LQAD.

user-defined color settings

configuration for hardcopy output

active transducer:

A data set may contain maximum 4 transducer factors. It
always contain the activated factors and the factors used
and de-activated last, if any. Consequently, the
combination of the restored de-activated transducer
factors depends on the sequence of use with the
command MVEM LQAD.

peak list or final measurement results (receiver mode)
Settings of tracking generator (only with option tracking
generator)

all limit lines

all transducer

all traces which are not blanked

correction data for tracking generator (only with option

tracking generator)

1142.8142.12
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SELECT
| TEMS,

ENABLE
ALL | TEMS
DEFAULT
CONFI
DATA SET
LI ST

1142.8142.12

The SELECT ITEMS softkey moves the selection bar to the first line, left
column of the table. An entry is selected by pressing the ENTER key in the
desired line. The selection is cleared by pressing the key again.

IEC/IEEE command:

Current Settings: MVEM SEL: HAS ON

All Limit Lines: MVEM SEL: LI N; ALL ON
All Traces: MVEM SEL: TRAC ON
Source Cal Data: MVEM SEL: SCD ON

All Transducers: MVEM SEL: TRAN: ALL ON
Peak/Final List: MVEM SEL: FIN ON

The ENABLE ALL ITEMS softkey marks all entries in the table.

IEC/IEEE command: MMVEM SEL: ALL

The DEFAULT CONFIG softkey establishes the default selection of the data
subset to be saved and outputs DEFAULT in the ITEMS field of the
SAVE/RECALL DATA SET table.

IEC/IEEE command: MVEM SEL: DEF
The DATA SET LIST softkey opens the DATA SET LIST/CONTENTS table.

In addition, the DATA SET CLEAR and DATA SET CLEAR ALL softkeys are
displayed.

DATA SET LIS DATA SET CONTENTS

DATASET 1 CONTENT S
DATASET 2
DATASET 3 o CURRENT SETTINGS

ALL LIMT LINES
ALL TRANSDUCERS

W ALL TRACES
SOURCE CAL DATA
PEAK/ FI NAL LI ST

COMVENT

GSM_MASK

The DATA SET LIST column lists all of the data sets which are stored in the
selected directory.

The CONTENTS and COMMENT lines in the DATA SET CONTENTS
column indicate the saved data subsets and the comment for the currently
selected data set. A -’ prefixed to a data subset means that the latter is
available in the instrument but that it has not been selected (see SELECT
ITEMS softkey).

IEC/IEEE command: -

4.223 E-3



Recalling Data Sets ESPI

DA&A SET The DATA SET CLEAR softkey deletes the selected data set
EAI
IEC/IEEE command: MMEM CLE: STAT 1, "test03"
DATA SET The DATA SET CLEAR ALL softkey deletes all data sets in the current
CLEAR L directory.
Since, in this case, all available data sets are lost, confirmation by the user is
required.
IEC/IEEE command: MVEM CLE: ALL
STARTUP The STARTUP RECALL softkey activates the selection of a data set which is
RECALL automatically loaded when the instrument is powered on. For that purpose

the table DATA SET LIST/CONTENT is opened (analog to DATA SET LIST).

DATA SET LI DATA SET CONTENTS

DATASET 1 CONTENT S
DATASET 2
DATASET 3 o CLRRENT SETTINGS

ALL LIMT LINES
ALL TRANSDUCERS

" ALL TRACES
SOURCE CAL DATA

COMMVENT

GSV_MASK

The DATA SET LIST column displays all data sets present in the selected
directory

The CONTENTS and COMMENT lines in the STARTUP RECALL column
indicate the saved data subsets and the commentary for the currently
selected data set.

In addition to the data sets stored by the user, the data set FACTORY, which
specifies the settings of the instrument before it was last switched off
(Standby), is always present.

If a data set other than FACTORY is chosen then, at the time of instrument
power on, the available data subsets of the selected data set are recalled.
The data subsets which are not present in this data set are taken from the
FACTORY data set.

Note: The specified data set is also loaded upon PRESET if STARTUP
RECALL is active. The preset settiongs can thus be arbitrarily
modified.

IEC/IEEE command: MVEM LOAD: AUTO 1, "D:\user\config\test02"

1142.8142.12 4.224 E-3



ESPI Recalling Data Sets

The FILE MANAGER softkey opens a menu for managing storage media and files.

FILE - FILE MANAGER sub-menu:

DRI VE MANAGEMENT
Drive: HARDDI SK D:| Label : Free Mem: 394:510.336

FI LE MANAGENVENT
PATH: D:\USER\ CONFI G

FI LE NAME DATE TIMVE S| ZE

N DR Q_ VA 08 68 KB
Cok SETTING2 . DRW 15.MAY. 98 13:08:27 73.283 kB
SETTI NG3 .DRW 17 .MAY. 98 08:15:21 174.315 kB
SETTI NG4 . DRW 28 .MAY.98 17:05:42 1.236812 MB

[SPECTRUM | || | i i |[scREEN A
O oo o = e

Table Drive Management displays the name and label of the storage medium as well as
the available storage area.

Table File Management displays the files of the current directory and indicates if any
subdirectories are present.

If a directory name is selected, the ESPI automatically changes to this directory. Selection
of the entry ’..” moves the ESPI to the next higher directory level.

Note: It is not possible to change menus as long as a file operation is running.
EDI T The EDIT PATH softkey activates the input of the directory which will be used
PATH in subsequent file operations.

The new path is included in the FILE MANAGEMENT table.

IEC/IEEE command: MVEM MBI S "a: "
MVEM CDI R "D: \user "
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MAKE The MAKE DIRECTORY softkey creates directories/sub-directories. Sub-
DI RECTORY directories are recommended for sorting files on the storage medium so that
the structure is easier to comprehend.

The entry of an absolute path name (e.g.; "\USER\MEAS") as well as the path
relative to the current directory (e.g., "..\MEAS") is possible.

IEC/IEEE command: MVEM MDI R "D:\user\test"

FORVAT The FORMAT DISK softkey formats diskettes located in drive A:.
Df SK To prevent accidental destruction of diskette data, confirmation by the user is
requested.

IEC/IEEE command: MVEM INIT "a:"

RENANE The_ RENAME softkey activates the entry of a new name for the selected file
or directory.
IEC/IEEE command: MVEM MOVE "test02.cfg", "set2.cfg"
SORT NCDE The SORT MODE softkey activates the selection of the criteria according to

which the files listed in the FILE MANAGEMENT table may be sorted.

by DATE/ TI MVE
by EXTENSI ON

Directory names are located at the top of the list after the entry for the next
higher directory level ("..").

IEC/IEEE command: - -

coPY The COPY softkey activates the input of the destination of the copy operation.
By entering a predefined disk drive (e.g. C:), a file can also be copied to
another storage medium. The files/directories selected by the cursor are

copied after the input is confirmed by pressing the ENTER key.
IEC/IEEE command: MVEM COPY "D:\user\set.cfg","a:"

DEL ETE The DELETE softkey deletes the selected files.
To prevent accidental deletion of data, confirmation by the user is requested.
IEC/IEEE command: MVEM DEL "testOl. hcp”

MVEM RDIR "D:\user\test”
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Measurement Documentation — HCOPY Key

Note: The installation of additional printers is described in chapter 1, section "Installation and
Configuration of Printers".

Pressing one of the softkeys PRINT... in the HCOPY menu initiates the print job. The printer parameters
defined in the DEVICE SETTINGS menu are used for setting up the printer configuration. All of the
display items to be printed are written to the printer buffer. Since the printer runs in the background, the
instrument may be operated immediately after pressing the PRINT... softkey.

With PRINT SCREEN selected, all the diagrams with traces and status displays are printed as they
occur on the screen. Softkeys, open tables and data entry fields are not printed out. Function PRINT
TRACE allows printing out individual traces. With PRINT TABLE tables can be printed out.

If the PRINT TO FILE option in the DEVICE SETTINGS table is selected the printout is directed to a file.
Upon pressing one of the softkeys PRINT..., the file name to which the output data are to be written is
requested. For this an entry field is opened for entering the file name.

While a print job is in progress, problems may occur in the output device. If, while printing, the output
device issues a PAPER OUT message, i.e., no more paper is available, the user will be prompted by the
following message

Paper out on device LPT

to load paper into the output device. The print job will then be either continued (CONTINUE selected) or
aborted (ABORT selected).

Similar SYSTEM MESSAGES appear if the printer is offline, etc.
The HARDCOPY ABORT softkey aborts a print job in progress.

HCOPY menu:
PRI NT I NSTALL Option COLOR SELECT
HCOPY j> SCREEN PRI NTER rsppis [P ON  OFF OBJECT
PRI NT SCREEN
h TRACE COLORS BRI GHTNESS
PRI NT OPTI M ZED
TINT
TABLE COLORS
HARDCOPY USER
ABORT DEFI NED® SATURATI ON
DEVI CE 1
PREDEFI NED
DEVI CE 2 COLORS
COLORS L
COVVENT
SCREEN A
COMVENT SET TO
SCREEN B DEFAULT
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The HCOPY key opens the HARDCOPY menu for starting and configuring the printout.

The PRINT SCREEN, PRINT TRACE and PRINT TABLE softkeys start the desired printout, which can
be aborted with HARDCOPY ABORT.

Selection and configuration of the output interface is performed via the DEVICE 1 and 2 softkeys.

Selection between b/w and colored printouts is possible in submenu COLORS provided that the printer
connected is able to output such prints. The colors of the printout correspond to those of the screen, i.e.
a yellow trace will be output in yellow.

To change the colors of the objects on the printout, the screen colors have to be changed
correspondingly in menu DISPLAY, submenu CONFIG DISPLAY. One exception is the color of the
background and of the grid. The output background is always white irrespective of the screen color and
the grid is always black.

Selection between b/w (default) and colored printouts is possible in submenu COLORS provided that the
printer connected is able to output such prints. Additionally the color settings can be made:

» SCREEN Output in screen colors

« OPTIMIZED (default) Instead of the bright screen colors darker colors are used for traces and
markers: trace 1 blue, trace 2 black, trace 3 green, marker turquoise.

« USER DEFINED All colors can be defined by the user. The items for which the colors can be
defined are the same as in menu DISPLAY — CONFIG DISPLAY — NEXT.

Notes:

- For SCREEN and OPTIMIZED, the output background is always white and the grid is always black.
For USER DEFINED, also the background and grid colors can be defined.

- The screen colors are switched to the selected print colors when calling the submenu; they are
restored again when leaving the submenu.

The COMMENT SCREEN A and COMMENT SCREEN B softkeys are available for adding comments to
the hardcopy (date and time are automatically added).

With the INSTALL PRINTER softkey other printer drivers can be installed.

PRI NT The PRINT SCREEN softkey starts the output of test results.
SCREE

All the diagrams, traces, markers, marker lists, limit lines etc. are printed out
as long as they are displayed on the screen. All the softkeys, tables and open
data entry fields are not printed out. Moreover, comments, title, date, and
time are output at the bottom margin of the printout .

IEC/IEEE-bus command: HCOP: | TEM ALL

HCOP: | MM
PRI NT The PRINT TRACE softkey starts the output of all curves visible on the
TRACE display screen without auxiliary information. Specifically, no markers or

display lines are printed.
IEC/IEEE-bus command: HCOP: | TEM W ND: TRAC: STAT ON

HCOP: | MV
PRI NT The PRINT TABLE softkey starts the output of all tables and info lists visible
TABLE on the display screen without the measurement diagrams and other

information lying behind.

IEC/IEEE-bus command: HCOP: | TEM W ND: TABL: STAT ON
HCOP: | MM
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HARDCOPY The HARDCOPY ABORT softkey aborts the printout.
ABORT

IEC/IEEE-bus command: ABCR

DEVI CE 1 The DEVICE 1/DEVICE 2 softkey determines the active output device.
Table HARDCOPY DEVICE SETTINGS is simultaneously opened for the
configuration of the two possible devices. The selection bar marks the
selected line of the table.

DEVI CE 2 HARDCOPY DEVI CE SETTI NGS

1142.8142.12

Devi cel W NDOWS METAFI LE
Print to File YES
Orientation

Devi ce2 CLI PBOARD
Print to File|---
Orientation

Device 1/2 In this lines, the selection of the output
device/language for Devicel or Device2 is made.

Print to File selects printout to file or printer

Orientation selects the print format of the output page

Device 1/ Device 2

The selection of the output device/language for Device 1 and Device 2 is
made in this line.

After pressing the ENTER key, the list of all installed printers is displayed.
Three file formats and the Windows NT clipboard are also available:

CLIPBOARD output in Windows NT clipboard.
WINDOWS METAFILE or output in file
BITMAP FILE
ENHANCED METAFILE output in file or Windows NT
clipboard.
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Devi cel W NDOAS METAFI LE
Print to File YES | DEVI CE
Oientation
Vv CLI PBOARD

Devi ce2 CLI PBOARD| W NDOWS METAFI LE
Print to File |--- ENHANCED METAFI LE

Oientation |--- Bl TMAP FI LE

HP DeskJet 660C

The installation of additional printers is described in chapter 1, section
"Installation and Configuration of Printers".

Notes: Selecting the type of printer automatically sets the parameters
PRINT TO FILE and ORIENTATION to values which correspond to
a standard mode with this output device. Other printer-dependent
parameters, such as PAPERSIZE, can be modified under Windows
NT in the printer properties window (START/SETTINGS/PRINTER/
SETTINGS). For operation of Windows NT, a mouse and an
external keyboard have to be connected to instrument (see also
Section "Installation and Configuration of Printers")

IEC/IEEE-bus command:
HCOP: DEV: LANG (DI ;
SYST: COVWM PRI N: ENUM FI RS?;
SYST: COVM PRI N: ENUM NEXT?;
SYST: COWM PRI N: SEL ‘ HP Deskjet 660 on LPT1';
HCOP: DEST " SYST: COMM PRI N

Print to File

In this line, directing the printout to the printer (OFF) or to a file (ON) is
selected. For printout to a file, the user is prompted to enter a file name on
starting the print.

Selecting the type of printer automatically sets this parameter to the value
which corresponds to a standard mode with this output device.

IEC/IEEE-bus command: HCOP: DEST " SYST: COW PRI N' or
HCOP: DEST " SYST: COW MVEM'

Orientation

In this line, the print format of the output page is set to either vertical (=
PORTRAIT) or horizontal (= LANDSCAPE).

IEC/IEEE-bus command: HCOP: PAGE: ORI PORT
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COMVENT
SCREEN A

COMVENT
SCREEN B

HCOPY side menu:

I NSTALL
PRLNTER

|

1142.8142.12

The COLORS softkey opens the submenu for selection of the print colors
(see section "Selection of Print Colors" below).

IEC/IEEE-bus command: -

The COMMENT SCREEN A or B softkey opens an entry field in which a
comment of two lines (60 characters per line) can be entered for screen A or
B.

If the user enters more than 60 characters, the excess characters appear on
the second line on the print-out. At any point, a manual line-feed can be
forced by entering the @ character.

The comment is printed below the corresponding diagram. The comment text
appears on the print-out, but does not appear on the display screen.

If a comment is not to appear on the printout, it has to be deleted.
By pressing PRESET, all comments will be deleted.

IEC/IEEE-bus command: HCOP: | TEM W ND2: TEXT ' Conment’

A certain number of printer drivers is already installed on the ESPI.

The INSTALL PRINTER softkey opens the "Printers" window where further
printer drivers can be installed (see section "Installation of a local printer" and
"Installation of Network Printer").

IEC/IEC-bus command: -
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Selection of Print Colors

The COLORS softkey opens the submenu for setting the print colors.

8 In order to simplify color selection, the screen colors are switched to the selected
print colors when opening the submenu and they are restored again when leaving
the submenu.

IEC/IEC-bus command: -

COLCRS

COLOR The COLOR ON OFF softkey switches between b/w and
ON OF colored printouts. All colored areas are output white
irrespective of the screen color and all lines are output black in
order to improve the contrast of the printout. Default is COLOR
ON.
IEC/IEC-bus command: HCOP: DEV: COL ON
SCREEN The SCREEN COLORS softkey selects the current screen
COLOR colors as print colors.
Note:
The output background is always and the grid is always black.
IEC/IEC-bus command: HCOP: CMAP: DEF1

OPTI M ZED The OPTIMIZED COLORS softkey activates a color scheme
which has been selected to give optimum visibility of all print
elements

Trace 1 is printed blue, trace 2 black, trace 3 green and the
markers turquoise.

All other colors correspond to the screen colors as selected
with softkey DISP—CONFIG DISPLAY-DEFAULT COLORS 1.

2
3

Note:
The output background is always and the grid is always black.
IEC/IEC-bus command: HCOP: CVAP: DEF2
USER The USER DEFINED opens the submenu for defining the
DEFI NE colors.
IEC/IEC-bus command: HCOP: CVAP: DEF3
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USER DEFINED COLORS submenu.

1142.8142.12

SELECT

OBJI%CT

|

BRI GHTNESS
fl

¥

TI NT

e

The SELECT OBJECT softkey activates the SELECT PRINT
OBJECT table, with which a print element can be selected.
After selection, the color, the brightness, tint and saturation of
the selected element can be changed using the softkeys of the
same name.

SELECT PRINT OBJECT

Background
Gid
Function field + status field + data entry text
Function field LED on
Function field LED warn
Enhancenent | abel text
Status field background
Trace 1
Trace 2
Trace 3
Bar graph PK+
Bar gr aph PK-
Bar gr aph quasi peak
Bar gr aph aver age
Bar gr aph RMS
Bar graph final neasurenent
Mar ker
Li nes
Measurenent status + limt check pass
Limt check fail
Tabl e + softkey text
Tabl e + softkey background
Tabl e selected field text
Tabl e sel ected field background
Table + data entry field opaq titlebar
Data entry field opaqg text
Data entry field opag background
3D shade bright part
3D shade dark part
Sof tkey state on
Softkey state data entry
Logo

IEC/IEC-bus command: -

The BRIGHTNESS softkey activates entry of the brightness of
the selected graphics element.

Values between 0 and 100% can be entered.

IEC/IEC-bus command:
HCOP: CMAP5: HSL <hue>, <sat >, <l une

The TINT softkey activates the entry of the color tint of the
selected print element. The entered value is related to a
continuous color spectrum ranging from red (0%) to blue
(100%).

IEC/IEC-bus command:
HCOP: CMAP5: HSL <hue>, <sat >, <l unp
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SATURATI ON The SATURATION softkey.activates the entry of the color
saturation for the selected print element.
[? The range of inputs is from 0 to 100%.

IEC/IEC-bus command:
HCOP: CMAP5: HSL <hue>, <sat >, <l un®

PREDEFI NED The PREDEFINED COLORS softkey activates a table, with
COLEORS which the predefined colors for the selected print element can

[P be set.

v BLACK
BLUE
BROWN
GREEN
CYAN
RED
MAGENTA

YELLOW

VWHI TE

GRAY

LI GHT GRAY

LI GHT BLUE

LI GHT GREEN
LI GHT CYAN

LI GHT RED

LI GHT MAGENTA

IEC/IEC-bus command:

HCOP: CMAP1 ... 32: PDEF <col or>
SET TO The SET TO DEFAULT softkey restores the default color
DEFAULT| settings (settings of OPTIMIZED COLORS).

IEC/IEC-bus command: -
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Tracking Generator - Option FSP-B9

During normal operation (without a frequency offset), the tracking generator emits a signal exactly at the
input frequency of the ESPI.

For frequency-converting measurements it is possible to set a constant frequency offset of +150 MHz
between the receive frequency of the ESPI and the output signal of the tracking generator.

Moreover, an 1/Q modulation or AM and FM modulation of the output signal can be provided using two
analog input signals.

The output power is level-controlled and can be set in 0.1 dB steps in a range from -30 dBm to 0 dBm.

The tracking generator can be used in all operating modes. Acquisition of test setup calibration values
(SOURCE CAL) and normalization using these correction values (NORMALIZE) is only possible in the
NETWORK operating mode.

Note: The RF characteristics of some DUTSs is especially sensitive concerning the input VSWR. In
such cases insertion of 20 dB attenuation between the DUT and the tracking generator output is
highly recommended.

The tracking generator is activated by means of the NETWORK hotkey in the hotkey bar at the bottom
of the screen:

| sPECTRUM | | Recel VErR | [TNETVORK | | || || | | SCREEN B |

a @ @& @ b & @&
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ESPI

Tracking Generator Settings

The NETWORK hotkey opens a menu for selecting the functions of the tracking generator.

¥

Note:

»

SOURCE > CAL — >
ON OFF TRANS EXT AM
SOURCE CAL REFL
PONER SHORT EXT FM
POVER CAL REFL
OFFSET OPEN EXT 1/Q
SOURCE
CAL & NORMALI ZE
FREQUENCY REF VALUE
CFFESET POSI TI ON
MODULATI g\ REF VALUE
RECALL
MODULATI ON
OFF

Additional softkeys are available in the displayed menus for controlling an external

generator if option External Generator Control FSP-B10 is fitted. For detailed information
see section 'External Generator Control Option FSP-B10'.

SOURCE
ON g

OFF

¥

1142.8142.12

The SOURCE ON/OFF softkey switches the tracking generator on or off.
Default setting is OFF

Note:

IEC/IEEE-bus command:

When the tracking generator is switched on the maximum stop frequency
is limited to 3 GHz. This upper limit is automatically reduced by a
frequency offset set up for the tracking generator.

In order to meet the data sheet accuracy for measurements with active
tracing generetor the start frequency must be set to > 3 x Resolution
Bandwidth.

The minimum sweeptime for measurements with data sheet accuracy is
100 ms in frequency domain (span > 0 Hz). Selecting a sweeptime
below this limit will result in the sweeptime indicator field SWT being
supplied with a red asterisc and the message UNCAL being displayed.

FFT filters (FILTER TYPE FFT in BW menu) are not available when the
tracking generator is active.

OUTP: STAT ON
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SOURCE The SOURCE POWER softkey allows the tracking generator output power to
POER be selected.
The output level can be set in 0.1 dB steps from -30 dBm to O dBm.

If the tracking generator is off, it is automatically switched on when an output
power value is entered.

The default output power is -20 dBm.

IEC/IEEE-bus command: SOUR: POW - 20dBm

POVER The POWER OFFSET softkey allows selection of a constant level offset for
OFFSET, the tracking generator.

With this offset for example attenuators or amplifiers at the output connector
of the tracking generator can be taken into account for the displayed output
power values on screen or during data entry.

The valid range is -200 dB to +200 dB in 0.1 dB steps. Positive offsets apply
to an amplifier and negative offsets to an attenuator subsequent to the
tracking generator.

The default setting is 0 dB. Offsets <> 0 will display the enhancement label
LVL.

IEC/IEEE-bus command: SCUR: POW OFFS -10dB
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Transmission Measurement

This measurement will yield the transmission characteristics of a two-port network. The built-in tracking
generator serves as a signal source. It is connected to the input connector of the DUT. The input of the
ESPI is fed from the output of the DUT.
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Fig. 4-24  Test setup for transmission measurement

A calibration can be carried out to compensate for the effects of the test setup (eg frequency response
of connecting cables).

Calibration of Transmission Measurement

NETWORK menu:

The SOURCE CAL softkey opens a submenu comprising
SolneR D T%kls of the calibration functions for the transmission and
reflection measurement.
CA;‘,_&ETFL The calibration of the reflection measurement (CAL
REFL...) and its mechanisms are described in separate
CAL REFL sections.
OPEN
To carry out a calibration for transmission measurements
NORMALI ZE the whole test setup is through-connected (THRU).
REF VALUE
POsSI TI ON
REF VALUE
RECALL
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CAL The CAL TRANS softkey triggers the calibration of the transmission
TRANS measurement.

It starts a sweep that records a reference trace. This trace is then used to
calculate the difference for the normalized values.

@ REU 3 IMHz
TG -20 dBu UBH 10 MHz SOURCE
Ref @ dBa Atk 30 dB SHT 100 us OFF

SOURCE
10 POMER

1 §a

CLRUR | e o | frm— ] POUER
i
e OFFSET

SOURCE
40 CAL 9|

FREQUEHCY
OFFSET

50 HUDULHTIDHl
B

70

--50

50

-10a

Start 9 kHz 299.9991 MHzs Stop 3 GHz
SPECTRUH | - SCREEH B |

Fig.: 4-25  Calibration curve for transmission measurement

During the calibration the following message is displayed:

=0URCE CAL

in progress

After the calibration the following message is displayed:

HOTE

calibration conplete

This message will be cleared automatically after approx. 3 seconds.

IEC/IEEE-bus command: CORR: METH TRAN
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Normalization

NETWORK-SOURCE CAL menu:

The NORMALIZE softkey switches the normalization on or off. The softkey

NORMAL | ZE is only available if the memory contains a correction trace.

It is possible to shift the relative reference point within the grid using the
REF VALUE POSITION softkey. Thus, the trace can be shifted from the
upper border of the grid to the vertical center of the grid:

<§%> REN 3 IHz
TG -2@ dBn UBH 1@ IHz CAL
Ref @ dBn Att 3@ dB SUT 1s TRAHS

@ L-F
10 ]n -
1 8h
- B -
| . REF VALUE
POSITION
|-c0
REF UALUE
-7
| o RECALL
-10@
Start 9 kHz 299.9991 MHzs Stop 3 GHz
SPECTRUN | - SCREEN B |

Fig.: 4-26  Normalized display

In SPLIT SCREEN operation, the normalization is switched on in the
currently active window. Different types of hormalization can be active in the
two windows.

Normalization is aborted when the NETWORK operating mode is quit.

IEC/IEEE-bus command: CORR ON
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The REF VALUE POSITION softkey marks a reference position in the
active window at which the normalization result (calculated difference with a
reference trace) is displayed.

If no reference line is active, the softkey switches on a reference line and
activates the input of its position. The line can be moved within the grid
boundaries.

The reference line is switched off by pressing the softkey again.

The function of the reference line is explained in the section "Calibration

mechanisms".
REF POSITION FEBH 3 MHz
c@ x UBW 1@ IMHz CAL
Ref @ dbn Att 3@ dB SUT 1 s TRAHS
5@
1 Sh
- 3 -
=
Ha
Il [N T T v, = |
. o L'M—/ -
H-10
REF UALUE
-2
| RECALL
=50
Start 9 kHz 299.9991 MHzs Stop 3 GHz
SPECTRUH | - SCREEH B |

Fig.: 4-27  Normalized measurement, shifted with REF VALUE
POSITION 50 %

IEC/IEEE-bus command: DI SP: W ND: TRAC: Y: RPOS 10PCT

1142.8142.12 4.241 E-3



Tracking Generator - Option FSP-B9 ESPI

REF VAL UE The REF VALl_JE softkey activates the input of a value which is assigned to
the reference line.

@ With default settings the reference line corresponds to a difference of 0 dB
between the currently measured trace and the reference trace. Setting the
REF VALUE to a different value helps to compensate for changes to the
level conditions in the signal path after the calibration data have been
recorded. If eg after a source calibration a 10 dB attenuation is inserted into
the signal path between DUT and ESPI input, the measurement trace will
be moved by 10 dB down. Entering a REF VALUE of —10 dB will then result
in the reference line for difference calculation being moved by 10 dB down
as well. This means that the measured trace will be placed on it, as
displayed in figure 4-28.

REF VALUE always refers to the active window.
REF POSITIOH FEN 32 IH=z

5 UBH 1@ IHz CAL
Ref @ dBn Att 30 dB SWT 1s TRANS

=)

1 Sk

CLRHR | -5

=@

HOR
18

iR (AT S [

REF UALUE

. RECALL
-5
Start 9 kHz 299.9991 MHzs Stop 3 GHz
SPECTRUN | - SCREEN B |

Fig.: 4-28 Measurement with REF VALUE -10 dB and REF VALUE
POSITION 50%
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After the reference line has been moved by entering a REF VALUE of —10
dB the deviation from the nominal power level can be displayed with high
resolution (eg 1 dB/div). The power is still displayed in absolute values,
which means that in the above example 1 dB below the nominal power
(reference line) = 11 dB attenuation.

REF UALUE REW 3 MHz

-10 dB UBH 10 MHz L
Ref © d&n AtE 90 a8 SUT 100 ws TRAKS

15A
CLRUR |

CHHEEE

-

ol it g W“Wnﬂ

RECALL

Start 9 kHz 299.9991 MHzs Stop 3 GHz
SPECTRUN | - SCREEN B |

Fig.: 4-29 Measurement of a 10dB attenuator pad with 1dB/DIV

IEC/IEEE-bus command: DI SP: W ND: TRAC: Y: RVAL -10dB

The RECALL softkey restores the ESPI settings that were used during
RECAL L source calibration.

This can be useful if device settings were changed after calibration (eg

center frequency, frequency deviation, reference level, etc).

The softkey is only available if:
» the NETWORK mode has been selected
« the memory contains a calibration dataset.

IEC/IEEE-bus command: CORR: REC
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Reflection Measurement

Scalar reflection measurements can be carried out by means of a reflection-coefficient measurement
bridge.
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Fig.: 4-30  Test Setup for Reflection Measurement

Calibration of Reflection Measurement

The calibration mechanism for reflection measurement is basically the same as the one used for
transmission measurement.

NETWORK-SOURCE CAL submenu

CAL REFL The CAL REFL OPEN softkey starts the open-circuit calibration. During
OPEN calibration the following message is displayed:
SOURCE CAL
in progress
_ ABORT |

IEC/IEEE-bus command: CORR: METH REFL
CORR: COLL OPEN

CAL REFL The CAL REFL SHORT softkey starts the short-circuit calibration.
SHORT

If both calibrations (open circuit, short circuit) are carried out, the calibration
curve is calculated by averaging the two measurements and stored in the
memory. The order of the two calibration measurements is free.

After the calibration the following message is displayed:

calibration comnplete

The message is cleared after approx. 3 seconds.

IEC/IEEE-bus command: CORR: METH REFL
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Calibration mechanism

Calibration means a calculation of the difference between the currently measured power and a
reference curve, independent of the selected type of measurement (transmission/reflection). The
hardware settings used for measuring the reference curve are included in the reference dataset.

Even with normalization switched on, the device settings can be changed in a wide area without
stopping the normalization. This reduces the necessity to carry out a new normalization to a minimum.

For this purpose the reference dataset (trace with 501 measured values) is stored internally as a table of
501 points (frequency/level).

Differences in level settings between the reference curve and the current device settings are taken into
account automatically. If the span is reduced, a linear interpolation of the intermediate values is applied.
If the span increases, the values at the left or right border of the reference dataset are extrapolated to
the current start or stop frequency, ie the reference dataset is extended by constant values.

An enhancement label is used to mark the different levels of measurement accuracy. This enhancement
label is displayed at the right diagram border when normalization is switched on and a deviation from the
reference setting occurs. Three accuracy levels are defined:

Table 4-4  Measurement accuracy levels

Accuracy Enhancement Reason/Limitation

label
High NOR No difference between reference setting and measurement
Medium APX Change of the following settings:

approximation
(app ) ¢ coupling (RBW, VBW, SWT)

* reference level, RF attenuation

* start or stop frequency

* output level of tracking generator

¢ frequency offset of tracking generator

¢ detector (max. peak, min. peak, sample, etc.)

Change of frequency:

* max. 501 points within the set sweep limits (corresponds to a doubling of the

span)
- Aborted * more than 500 extrapolated points within the current sweep limits (in case of span
normalization doubling)
Note: At a reference level (REF LEVEL) of -10 dBm and at a tracking generator output level of

the same value the ESPI operates without overrange reserve, ie the ESPI is in danger of
being overloaded if a signal is applied whose amplitude is higher than the reference line. In
this case, either the message "OVLD" for overload is displayed in the status line or the
display range is exceeded (clipping of the trace at the upper diagram border = Overrange).
Overloading can be avoided as follows:

* Reducing the output level of the tracking generator (SOURCE POWER, NETWORK
menu)

* Increasing the reference level (REF LEVEL, AMPT menu)
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Frequency-Converting Measurements

For frequency-converting measurements (eg on converter units) the tracking generator is able to set a
constant frequency offset between the output frequency of the tracking generator and the receive
frequency of the ESPI. Up to an output frequency of 150 MHz the measurement can be carried out in
both inverted and normal positions.
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Fig.: 4-31  Test setup for frequency converting measurements

NETWORK menu

The FREQUENCY OFFSET softkey activates the input of the frequency

FREQUENCY offset between the output signal of the tracking generator and the input
OFFSET frequency of the ESPI. Possible offsets are in a range of +150 MHz in
0.1 Hz steps.

The default setting is 0 Hz. Offsets <> 0 Hz are marked with the
enhancement label FRQ.

If a positive frequency offset is entered, the tracking generator generates
an output signal above the receive frequency of the ESPI. In case of a
negative frequency offset it generates a signal below the receive frequency
of the ESPI. The output frequency of the tracking generator is calculated as
follows:

Tracking generator frequency = receive frequency + frequency offset.

IEC/IEEE-bus command: SOUR: FREQ OFFS 50MHz
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External Modulation of the Tracking Generator

NETWORK menu:

MODULATI ON The MODULATION softkey opens a submenu for
MODULATI ON j EXT AM selecting different modulation modes.

The time characteristics of the tracking generator output
EXT FM signal can be influenced by means of external signals
(input voltage range -1 V to +1 V).

EXT 1/Q .
Two BNC connectors at the rear panel are available as

signal inputs. Their function changes depending on the
selected modulation:

TG IN1/AM and
TGINQ/FM

MODUL ATI ON
OFF

10

The modulation modes can be combined with each other and with the frequency offset function up to a
certain degree. The following table shows which modulation modes are possible at the same time and
which ones can be combined with the frequency offset function.

Table 4-5  Simultaneous modes of modulation (tracking generator)

Modulation Frequency EXTAM | EXTFM EXT 1/IQ
offset

Frequency offset

EXT AM

EXT FM

EXT I/Q

e = can be combined
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EXT AM The EX'_I' AM softkey activates an AM modulation of the tracking generator
output signal.
@ The modulation signal is applied to the TG IN | / AM connector. An input

voltage of 1 V corresponds to 100% amplitude modulation.

Switching on an external AM disables the following function:
— active I/Q modulation.

IEC/IEEE-bus command: SOUR: AM STAT ON

EXT EM The EXT FM softkey activates the FM modulation of the tracking generator
output signal.
@ The modulation frequency range is 1 kHz to 100 kHz, the deviation can be

set in 1-decade steps in the range of 100 Hz to 10 MHz at an input voltage
of 1 V. The phase deviation n should not exceed the value 100.

Phase deviation n = deviation / modulation frequency
The modulation signal is applied to the TG IN Q / FM connector.

Switching on an external FM disables the following function:
— active 1/Q modulation.

IEC/IEEE-bus command: SOUR: FM STAT ON
SOUR: FM DEV 10MHz
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EXT 1/Q

MODULATI QN

1142.8142.12

The EXT 1/Q softkey activates the external I/Q modulation of the tracking
generator.

The signals for modulation are applied to the two input connectors TG
IN I'and TG IN Q at the rear panel of the unit. The input voltage range is +1 V
into 50 Q.

Switching on an external I/Q modulation disables the following functions:
— active external AM
— active external FM

Functional description of the quadrature modulator:

I channel

oo f

RF OUT

90°
Q channel

Fig.: 4-32  1/Q modulation

I/Q modulation is performed by means of the built-in quadrature modulator.
The RF signal is divided into two orthogonal | and Q components (inphase
and quadrature phase). Amplitude and phase are controlled in each path by
the | and Q modulation signal. By adding the two components an RF output
signal is generated that can be controlled in amplitude and phase.

IEC/IEEE-bus command: SOUR: DM STAT ON

The MODULATION OFF softkey switches off the modulation of the tracking
generator.

IEC/IEEE-bus command: SOUR: AM STAT OFF

SOUR: FM STAT OFF
SOUR: DM STAT OFF
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Option External Generator Control - FSP-B10

The external generator control option permits to operate a number of commercially available generators
as tracking generator on the ESPI. Thus, scalar network analysis with the ESPI is also possible outside
the frequency range of the internal tracking generator when the appropriate generators are used.

The ESPI also permits to set a frequency offset for frequency-converting measurements when external
generators are used. For harmonics measurements or frequency-converting measurements, it is also
possible to enter a factor, by which the generator frequency is increased or reduced compared with the
receive frequency of the ESPI. Only make sure that the resulting generator frequencies do not exceed
the allowed setting range of the generator.

The settable level range also depends on the generator used.

The generator is controlled via the — optional — second IECBUS interface of the ESPI (= IEC2, supplied
with the option) and, with some Rohde & Schwarz generators, additionally via the TTL synchronization
interface included in the AUX interface of the ESPI.

Note: The use of the TTL interface enables considerably higher measurement rates as pure
IECBUS control, because the frequency stepping of the ESPI is directly coupled with the
frequency stepping of the generator.

Therefore, the frequency sweep differs according to the capabilities of the generator used:

* In the case of generators without TTL interface, the generator frequency is first set for each
frequency point via IECBUS, then the setting procedure has to be completed before recording of
measured values is possible.

* In the case of generators with TTL interface, a list of the frequencies to be set is entered into the
generator before the beginning of the first sweep. Then the sweep is started and the next frequency
point selected by means of the TTL handshake line TRIGGER. The recording of measured values is
only enabled when the generator signals the end of the setting procedure via the BLANK signal. This
method is considerably faster than pure IECBUS control.

With the "SELECT GENERATOR" softkey, a list of the supported generators with the frequency and
level range as well as the capabilities used is included.

The external generator can be used in all operating modes. Recording of test setup calibration values
(SOURCE CAL) and normalization with the correction values (NORMALIZE) are only possible in the
NETWORK mode.

Note: In order to enhance measurement accuracy a common reference frequency should be
used for both the ESPI and the generator. If no independent 10 MHz reference
frequency is available, it is recommended to connect the reference output of the
generator with the reference input of the ESPI and to enable usage of the external
Reference on the ESPI via SETUP — REFERENCE EXT.

Like the internal tracking generator, the external generator is activated by means of the NETWORK
hotkey in the hotkey bar at the screen bottom:

| specTRuM | | Recel vEr | [TNETVGRK | | || || | | SCREEN B |

a @h o & o & @&
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External Generator Settings

The NETWORK hotkey opens the menu for setting the functions of the external generator.

NETWORK > CAL — > EXT SRC
j TRANS ON CFF
CAL REFL SELECT
SHORT GENERATOR
CAL REFL FREQUENCY
OPEN SVEEP
SOURCE
cAL & NORVALI ZE
REF VALUE
POSI TI ON
REF VALUE
RECALL
EXT
SOURCE #&
Note: Other softkeys are available in the displayed menus for controlling the internal tracking

generator when option Tracking Generator FSP-B9 is fitted. For detailed information see
section "Option Tracking Generator FSP-B9".

SOURCE
POVER,

1142.8142.12

The SOURCE POWER softkey activates the input of the generator output
level. The value range depends on the selected generator (See table of
chapter "Configuration of the External Generator").

IEC/IEEE-bus command: SOUR: EXT: POW —20dBm
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Transmission Measurement

The transmission characteristic of a two-port network is measured . The external generator serves as a
signal source. It is connected to the input connector of the DUT. The input of the analyser is fed from the
output of the DUT.
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Fig. 4-33  Test setup for transmission measurement

A calibration can be carried out to compensate for the effects of the test setup (eg frequency response
of connecting cables).
Calibration of Transmission Measurement

NETWORK menu:
SOURCE > CAL

The SOURCE CAL softkey opens a submenu comprising

CAL & TRANS the calibration functions for the transmission and reflection
measurement.
CAIS'F&E'T:L The calibration of the reflection measurement (CAL
REFL...) and its functioning are described in separate
CAL REFL sections.
OPEN
To carry out a calibration for transmission measurements
NORMALI ZE the whole test setup is through-connected (THRU).
REF VALUE
PCSI Tl ON
REF VALUE
RECALL
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CAL The CAL TRANS softkey triggers the calibration of the transmission
TRANS measurement.

It starts a sweep that records a reference trace. This trace is then used to
obtain the differences to the normalized values.

@ REM 3 IHz
T8 -28 dEm  UBM 1@ MHz

Ref @ dEn Att 2@ B SHT 100 ns

1]

0 (h ]
1 Sh
CLRUR o

1" FVJ\-’\J | \r‘—\'—ﬂ\_.—\/\w
SOURCE
" caL @

-6

70

--50

an

Start 9 kHz 299.9991 MHzs Stop 3 GHz
SPECTRUH | - SCREEH B |

Fig. 4-34  Calibration curve for transmission measurement

During the calibration the following message is displayed:

S0URECE CAL

in progress

After the calibration sweep the following message is displayed:

HOTE

calibration complete

This message is cleared after approx. 3 seconds.

IEC-bus command CORR: METH TRAN
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Normalization:

NETWORK -SOURCE CAL menu:

The NORMALIZE softkey switches normalization on or off. The softkey is
only available if the memory contains a correction trace.

NORVALI ZE

1142.8142.12

It is possible to shift the relative reference point within the grid using the
REF VALUE POSITION softkey. Thus, the trace can be shifted from the top
grid margin to the middle of the grid:

@

FEU 3 IHz

TG -2@ dBn UBH 1@ IHz CAL
Ref @ dBn Atk 3@ dB SHT 1s TRAHS
@ ]
--13 n -
1 8h
- N -
| ca REF VALUE
POSITION
-6
REF UALUE
-0
. RECALL
-10@
Start 9 kHz 299.9991 MHzs Stop 3 GHz
SPECTRUN | - SCREEN B |

Fig. 4-35  Normalized display

In the SPLIT SCREEN setting, the normalization is switched on in the
current window. Different normalizations can be active in the two windows.

Normalization is aborted when the NETWORK mode is quit.

IEC/IEEE-bus command: CORR ON
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REF VALUE The REF VALUE POSITION softkey (reference position) marks a reference
PCSI TI position in the active window on which the normalization (difference
formation with a reference curve) is performed.

When pressed for the first time, the softkey switches on the reference line
and activates the input of its position. The line can be shifted within the grid
limits.

The reference line is switched off by pressing the softkey again.

The function of the reference line is explained in the section "Functioning of

Calibration".
REF POSITION FEBH 3 MHz
c@ x UBW 1@ IMHz CAL
Ref @ dBn Att 3@ 4B SHT 1s TRAHS
5a
40 [ A ]
1 58
CLRME | -

=

Ha

a XTI, NP ]

HEEEE

REF UALUE

RECALL

Start 9 kHz 299.9991 MHzs Stop 3 GHz
SPECTRUH | - SCREEH B |

Fig. 4-36 Normalized measurement, shifted with REF VALUE
POSITION 50 %

IEC-bus command DI SP: W ND: TRAC: Y: RPCS 10PCT
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REE VALUE Thg REF VALUE softkey gctivates the input of a level difference which is
f assigned to the reference line.
@ In the default setting, the reference line corresponds to a level difference of

0 dB. If e.g. a 10-dB attenuator pad is inserted between DUT and input of
ESPI between recording of the calibration data and normalization, the trace
will be shifted down by 10 dB. By entering a REF VALUE of —10 dB the
reference line for difference formation can also be shifted down by 10 dB so
that it will again coincide with the trace (see Fig. 4-37).

REF POSITIOH FEN 2 MHz
c@ x UBW 1@ IMHz CAL
Ref @ dBnm Att 2@ dB SUT 1= TRANS
6
o “seur |
1 Sh
=
L1ip
1@ —rreOR- 185
REF UALUE
-z
| .. RECALL
=50
Start 9 kHz 799.9991 [Hzs Stop 3 GHz
SPECTRUN | - SCREEN B |
Fig. 4-37 Measurement with REF VALUE -10dB and REF VALUE POSITION
50%
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After the reference line has been shifted by entering REF VALUE —10 dB,
departures from the nominal value can be displayed with high resolution
(e.g. 1 dB / Div.). The absolute measured values are still displayed, in the
above example, 1 dB below nominal value (reference line) = 11 dB

attenuation.
REF UALUE FEN 3 MHz
18 48 UBH 18 MHz CAL
Fef @ dbm AEE 3@ 05 ST 188 ns TRANS
-5
|- [ 6 ]

1 8h

CLRHR |-

g

q

i VWMWWMW&WWW% y

F-11

-

HEREEE

!

F-12

[, REGALL

-14

-15

Start 9 kHz 299.9991 MHzs Stop 3 GHz
SPECTRUN | - SCREEN B |

Fig. 4-38  Measurement of a 10-dB attenuator pad with 1dB/DIV

IEC-bus command DI SP: W ND: TRAC: Y: RVAL -10dB

The RECALL softkey restores the instrument setting with which the
RECALL calibration was carried out.

This can be useful if the device setting was changed after calibration (eg

center frequency setting, frequency deviation, reference level, etc).

The softkey is only available if:
¢ the NETWORK mode has been selected
« the memory contains a calibration data set.

IEC/IEEE-bus command CORR: REC
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Reflection Measurement

Scalar reflection measurements can be carried out by means of a reflection-coefficient bridge.
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Fig. 4-39  Test setup for reflection measurement

Calibration of Reflection Measurement

The calibration mechanism essentially corresponds to that of the transmission measurement.

NETWORK-SOURCE CAL submenu

CAL REFL
OPEN

CAL REFL
SHORT

1142.8142.12

The CAL REFL OPEN softkey starts the open-circuit calibration. During
calibration the following message is displayed:

S0URCE CAL

in progress

IEC-bus command CORR: METH REFL
CORR: COLL OPEN

The CAL REFL SHORT softkey starts the short-circuit calibration.

If both calibrations (open circuit, short circuit) are carried out, the calibration
curve is formed by averaging the two measurements and stored in the
memory. The order of measurements is optional.

After the calibration the following message is displayed:

HOTE

calibration complete

The display is cleared after approx. 3 seconds.

IEC-bus command CORR: METH REFL
CORR: COLL THR
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Calibration mechanism

Calibration means a calculation of the difference between the currently measured power and a
reference curve, independent of the selected type of measurement (transmission/reflection). The
hardware settings used for measuring the reference curve are included in the reference dataset.

Even with normalization switched on, the device settings can be changed in a wide area without
stopping the normalization. This reduces the necessity to carry out a new normalization to a minimum.

For this purpose the reference dataset (trace with 501 measured values) is stored internally as a table of
501 points (frequency/level).

Differences in level settings between the reference curve and the current device settings are taken into
account automatically. If the span is reduced, a linear interpolation of the intermediate values is applied.
If the span increases, the values at the left or right border of the reference dataset are extrapolated to
the current start or stop frequency, ie the reference dataset is extended by constant values.

An enhancement label is used to mark the different levels of measurement accuracy. This enhancement
label is displayed at the right diagram border when normalization is switched on and a deviation from the
reference setting occurs. Three accuracy levels are defined:

Table 4-5 Measurement accuracy levels
Accuracy Enhancement Reason/Limitation
label
High NOR No difference between reference setting and measurement
Medium APX Change of the following settings:
(approximation) )
¢ coupling (RBW, VBW, SWT)
* reference level, RF attenuation
* start or stop frequency
* output level of tracking generator
¢ frequency offset of tracking generator
¢ detector (max. peak, min. peak, sample, etc.)
Change of frequency:
* max. 501 points within the set sweep limits (corresponds to a doubling of the
span)
- Aborted * more than 500 extrapolated points within the current sweep limits (in case of span
normalization doubling)
Note: At a reference level (REF LEVEL) of -10 dBm and at a tracking generator output level of

the same value the ESPI operates without overrange reserve, ie the ESPI is in danger of
being overloaded if a signal is applied whose amplitude is higher than the reference line. In
this case, either the message "OVLD" for overload is displayed in the status line or the
display range is exceeded (clipping of the trace at the upper diagram border = Overrange).

Overloading can be avoided as follows:

* Reducing the output level of the tracking generator (SOURCE POWER, NETWORK
menu)

* Increasing the reference level (REF LEVEL, AMPT menu)
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Frequency-converting Measurements

For frequency-converting measurements (e.g. on converters) the external generator is able to set a
constant frequency offset between the output frequency of the generator and the receive frequency of
the ESPI and, in addition, the generator frequency as a multiple of the ESPI.
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Fig. 4-40  Test setup for frequency-converting measurements
NETWORK Menii

The FREQUENCY OFFSET softkey activates the input of the frequency
FREQUENCY offset between the output signal of the generator and the input frequency of
OFFSET the ESPI. The value range depends on the selected generator.
The default setting is 0 Hz. Offsets <> 0 Hz are marked with the
enhancement label FRQ.

If a positive frequency offset is entered, the tracking generator generates
an output signal above the receive frequency of the ESPI. In case of a
negative frequency offset it generates a signal below the receive frequency
of the ESPI. The output frequency of the generator is calculated as follows:

Generator frequency = receive frequency + frequency offset

IEC/IEEE-bus command: SOUR: EXT: FREQ OFFS 1GHZ
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Configuration of an External Generator

NETWORK menu:
EXT
SOURCE & .

EXT SRC | 4 W 0 Mz EXT SR
N CFF Ref -2@ dBu Att 10 dB OFF
SELECT GENERATOR
SELECT SRC TYPE IFC GPIB ADDR MODE  F MIN F A P HIN Pore g  SELECT
GENERATOR 1 TIL 28 RENDTE SkhHz IEHz ~144dBn  16dBn GENERATOR
2  SNIN03  GPIB 28 LOCAL  30@kHz 3.36Hz -148dBn  13dBn
FRE EN(:Y |40 | | | | | | | | |
N —— | [ ——
SVEEP FREQUENCY SWEER
SOURCE FRED = REC FRED « HUM/DEN + DFFSET —
SRC STATE POMERCABa]  HUN DEN OFFSET  RESLLT
1 P -=0dEn 1 1 BHz BHz..35Hz «
z -3@dBn 1 1 H= @Hz. .3.26Hz
-T2
00
100
F-11@
-1z@
Start @ Hz 328 Hz» Stor 3.2 GHz
SPECTRUH | - SCREEH B |

EXT SRC
ONpg OFF

SELECT
GENERATCR

1142.8142.12

ﬁ The EXT SOURCE softkey opens a submenu for configuration of the
external generator.
The ESPI is able to manage two generators, one of which can be
active at the time.

The EXT SRC ON / OFF softkey switches the external generator on or off.

It can only be switched on successfully if the generator has been selected by means of
SELECT GENERATOR and configured correctly by means of FREQUENCY SWEEP.
If one of these conditions is not fulfilled, an error message will be output.

Notes:

When switching on the external generator, the ESPI switches off the internal
tracking generator and starts programming the generator settings via the
IECBUS.

At the same time, the maximum stop frequency is limited to the maximum
generator frequency. This upper limit is automatically reduced by the set
frequency offset of the generator and a set multiplication factor.

With the external generator switched on, the FFT filters (FILTER TYPE FFT in the
menu BW) are not available.

If there is an error on the IECBUS during programming of the external generator,
the generator is automatically switched off and the following error message
output:

SYSTEN NMESEAGE

IECZ handshake errort

IEC-bus command SOUR: EXT ON

The SELECT GENERATOR softkey opens a table for selection of the generator
and definition of IECBUS address and control interface.

The table permits configuration of two generators so that switching between two
different configurations is easily possible.

SELECT GEMERATOR

SRC TYPE IFC GFIB ADDR MODE  F MIN F MA% P MIN P A
1 ; TIL 28 REMOTE SkHz 3GHz -144dBm  16dBn
2  SNIQ@3  GPIB 28 LOCAL  3@@kHz 3.3GH=z -148dBm  13dBn
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The individual fields contain the following settings:
SRC Index of generator selected
TYPE The field opens the list with the available generators:

EAT =RC TWFE

SHHU x|
SHIN@Z

SHIQ@ZE

SHIN@3

SHINA3E

SHPBZ

SHPB3

SHPB

L

After completion of the selection, the remaining fields of the table are
filled with the generator characteristics.

A list of generator types supported by the ESPI is to be found at the end
of section "Softkey SELECT GENERATOR".

IFC This field selects the interface type of external generator lor 2. The
following types are available:

GPIB IECBUS only, suitable for all generators of other
manufacturers and some Rohde & Schwarz instruments
or

TTL IECBUS and TTL interface for synchronization, for most of
the Rohde & Schwarz generators, see table above.

The two operating modes differ in the speed of the control: Whereas, with
pure IECBUS operation, each frequency to be set must be individually
transferred to the generator, additional use of the TTL interface permits to
program a total frequency list at once and subsequently perform the
frequency stepping via TTL handshake, which is a big advantage in terms of
speed.

Note:

Generators equipped with the TTL interface can also be operated with
IECBUS (= GPIB) only.

Only one of the two generators can be operated with TTL interface at a
time. The other generator must be configured for IECBUS (GPIB).

GPIB IECBUS address of the respective generator. Addresses from 0 to 30
ADDR are possible.

MODE Operating mode of generator. The generator activated using the
FREQUENCY SWEEP softkey is automatically set to remote mode
(REMOTE), the other to manual mode (LOCAL).

F MIN  Frequency range of generator. Select the start and stop frequency of the

F MAX ESPI in a way that the specified range is not exceeded.

If the start frequency lies below F MIN, the generator is only switched on
when F MIN is reached.

If the stop frequency lies above F MAX, it is limited to F MAX when the
generator is switched on using the EXT SRC ON/OFF softkey.

P MIN  Level range of generator. This field defines the allowed input range for
P MAX the POWER column in the FREQUENCY SWEEP table.

IEC-bus commands SYST:COMM:RDEV:GEN2:TYPE 'SME02’
SYST: COWM RDEV: GEN: LI NK TTL
SYST:COMM:GPIB:RDEV:GEN1:ADDR 28
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List of Generator Types Supported by the ESPI

Generator Interface Generator Generator Generator Generator
Type Min Freq Max Freq Min Power Max Power
dBm dBm
SMEOQ2 TTL 5 kHz 1.5 GHz -144 +16
SMEO3 TTL 5 kHz 3.0 GHz -144 +16
SMEO06 TTL 5 kHz 6.0 GHz -144 +16
SMG GPIB 100 kHz 1.0 GHz -137 +13
SMGL GPIB 9 kHz 1.0 GHz -118 +30
SMGU GPIB 100 kHz 2.16 GHz -140 +13
SMH GPIB 100 kHz 2.0 GHz -140 +13
SMHU GPIB 100 kHz 4.32 GHz -140 +13
SMIQ02B TTL 300 kHz 2.2 GHz -144 +13
SMIQO2E GPIB 300 kHz 2.2 GHz -144 +13
SMIQO03B TTL 300 kHz 3.3 GHz -144 +13
SMIQO3E GPIB 300 kHz 3.3 GHz -144 +13
SMIQ04B TTL 300 kHz 4.4 GHz -144 +10
SMIQO6B TTL 300 kHz 6.4 GHz -144 +10
SMLO1 GPIB 9 kHz 1.1 GHz -140 +13
SMLO2 GPIB 9 kHz 2.2 GHz -140 +13
SMLO3 GPIB 9 kHz 3.3 GHz -140 +13
SMR20 GPIB 1 GHz 20 GHz -1302 +112
SMR20B11 Y | GPIB 10 MHz 20 GHz -1302 +132
SMR27 GPIB 1 GHz 27 GHz -1302 +112
SsMR27B11 Y | GPIB 10 MHz 27 GHz -1302 +122
SMR30 GPIB 1 GHz 30 GHz -1302 +112
SMR30B11 Y | GPIB 10 MHz 30 GHz -1302 +122
SMR40 GPIB 1 GHz 40 GHz -1302 +9?
SMR40B11 Y | GPIB 10 MHz 40 GHz -1302 +122
SMP02 TTL 10 MHz 20 GHz -130 %) +179
SMPO03 TTL 10 MHz 27 GHz 41309 +13%
SMP04 TTL 10 MHz 40 GHz -130 %) +12%
SMP22 TTL 10 MHz 20 GHz 41309 +20%
SMT02 GPIB 5.0 kHz 1.5 GHz -144 +13
SMTO03 GPIB 5.0 kHz 3.0 GHz -144 +13
SMT06 GPIB 5.0 kHz 6.0 GHz -144 +13
SMX GPIB 100 kHz 1.0 GHz -137 +13
SMYO01 GPIB 9 kHz 1.04 GHz -140 +13
SMY02 GPIB 9 kHz 2.08 GHz -140 +13
HP8340A GPIB 10 MHz 26.5 GHz -110 10
HP ESG-A GPIB 250 kHz 4 GHz -136 20
Series 1000A,
2000A, 3000A,
4000A
HP ESG-D GPIB 250 kHz 3 GHz -136 +10
SERIES
E4432B

1
2)

Requires the option SMR-B11 to be fitted.
Maximum/minimum power depends on presence of Option SMR-B15/-B17 and set frequency range.

For more details see SMR data sheet.

3)

For more details see SMP data sheet.

1142.8142.12
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FREQUENCY The FREQUENCY SWEEP softkey opens a table for setting the generator level
SYEEP as well as the multiplier and the offset used to derive the generator frequency
@ from the analyzer frequency.

This table also permits configuration of two generators so that switching between
two different configurations is easily possible.

FREQUENCY SHEEP

S0URCE FREQ = FEC FREQ # HUM<DEMN + OFFSET
SRC STATE POKWERCABm] HLUMN DEN OFFZET RESULT

1 FEE =2den 1 1 BHz PHz..3CHz «
z —3@dEn 1 1 PHz BHz..3.20Hz
SRC Index of selected generator

STATE Selects the active generator. Only one generator can be active at a
time. The operating mode of the active generator is set to remote
control in the SELECT GENERATOR table.

POWER Permits to enter the generator level within the limits P MIN to P MAX
of the SELECT GENERATOR table.

NUM Numerator,
DEN Denominator,

OFFSET Offset, used to derive the generator frequency from the current
frequency of the ESPI according to the following formula:

Numerator

FGenerator = I:Analyzer * Denominator + FOffset

Note that the frequencies resulting from start and stop frequency of
the ESPI do not exceed the allowed generator range:

» If the start frequency lies below F MIN, the generator is only
switched on when F MIN is reached.

» If the stop frequency lies above F MAX, the generator is switched
off. When the generator is subsequently switched on using the
EXT SRC ON/OFF softkey, the stop frequency is limited to F
MAX.

» If the stop frequency lies below F MIN, the generator is switched
off and the following error message output:

ERROR
GENERATOR RANGES EXEEDED; EXT GEN
SWITCHED OFF .

» In the time domain (Span = 0 Hz) the generator frequency is
derived from the set receive frequency of the ESPI using the
calculation formula.

For the sake of clarity, the formula is also displayed in the table.
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RESULT The frequency range of the generator resulting from the calculation
formula. An asterisk (*) after the upper limit indicates that the stop
frequency of the ESPI must be adapted when the generator is
switched on in order not to exceed its maximum frequency. In the
following illustration, this is true for the upper generator at a stop
frequency of 3.2 GHz of the ESPI, whereas the lower generator does
not yet require an adaptation:

SOURCE FREQ = REC FRED « NUMADEN + OFFSET
0Ty DEN OFFSET  RESULT

1 1 BHz BHz..3GHz «
1 1 BHz BHz..3.2GHz

IEC-bus commands SOUR: EXT: POWN —30dBm
SOUR: EXT: FREQ NUM 4
SOUR: EXT: FREQ DEN 3
SOUR: EXT: FREQ OFFS 100VHZ
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Option LAN Interface — FSP-B16

Using the option FSP-B16 LAN Interface, the instrument can be connected to an Ethernet LAN (Local
Area Network). Thus it is possible to transfer data via the network and use network printers. In addition,
the instrument can be remote controlled via the network. AuRerdem kann das Gerat Uber Netzwerk
fernbedient werden. The network card allows both for a 10-MHz Ethernet IEEE 802.3 and a 100-MHz
Ethernet IEEE 802.3u. The selection between 10 Mbit/s and 100Mbit/s can take place either
automatically or via manual setting.

Connecting the Instrument to the Network

Caution:

Before connecting the instrument to the network it is recommended to contact the
network administrator, in particular larger LAN installations are affected. Faults in the
connection may have a negative effect on the entire network.

The instrument is connected to a network hub of the desired LAN segment via a commercially-available
RJ45 cable (not supplied with the instrument) at the instrument rear panel. Since RJ45 provides no bus
but a star network topology, no other precautions need to be taken for the connection.

The connection procedure does not produce any disturbances in the network traffic. Disconnection from
the network is easily possible provided that there is no more data traffic from and to the instrument.

Installing the Software

The data transfer in the network takes place in data blocks, the so-called packets. In addition to the
useful data, further information on the operation, ie the so-called protocol data (transmitter, receiver,
type of data, sequence), is transferred in the packets. For processing the protocol information, suitable
drivers must be installed. For the network services (file transfer, directory services, printing in the
network) a network operating system needs to be installed.

Installation and Configuration of the Driver for the Network Card
Notes: e The WINDOWS NT files required for the installation of network drivers, protocols or
services are included in the directory "C:\I386".

¢ For the installation, a PC keyboard with trackball (or an additional mouse instead) is
required.

» Press the SETUP key.
The SETUP menu opens.

» Press the GENERAL SETUP key.
The GENERAL SETUP menu opens.

» Press the CONFIGURE NETWORK
softkey.
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Metwork Configuration | » Answer the prompt "Do you want to install
it now?" with "Yes".
Windows MT Metwarking is not installed.

Do you want ba install it now?

Metwork Setup Wizard

» Leave the default setting "Wired to the

network" unchanged and confirm by
wind T ds to ki hiowy thi ter should n n
palrr:iciop";fe onr;e:etswgrk.mw o TS e s Ehe means Of NEXT .

Y'our computer is connected to the netwark by an
I1SDN Adapter or Metwork Adapter.
g‘ [ Remote access to the network:

Y'our computer uges a bModem to remately connect
ta the network.

< Back I Mest > I Cancel |

Metwork Setup Wizard

» To select the appropriate network card
click on "Select from list".

To have setup start searching for a Metwork Adapter, click Start
Search button.

Start Search |

Metwork Adapters:

Select from list... |

[lEwts | Cancel |
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Select Hetwork Adapter

Hetwork Adapter:

25 3Com Etherink || Adapter [alzo 1B and 1116 TF) ﬂ
B8 3Com Etherlink 11 154/PCMCIA Adapter

B8 3Com EtherLink. |1l PCI Bus-taster Adapter [30590)

B 3Com Etherlink16/EtherLink16 TP Adapter

|
B 2 e C o Ctemel isele DL AN M ANDACE T Adarbar (3CEOR

EHE

Click the Metwork Adapter that matches your hardware, and then
click OK. If you have an installation disk for thiz component, click
Hawe Disk.

Hawe Disk.... |

()8 | Cancel |

Ingert Disk

&

Inzert dizk with zoftware provided by the software or oK
hardware manufacturer. If the files can be found at a
different location, for example on anather drive type a
new path to the files below.

[-]
[ o |
Cancel |

Select DEM Option B

Choose a software supported by this hardware manufacturer's disk.

QK I Cancel Help

Metwork Setup Wizard

To have setup start searching for a Metwork Adapter, click Start
Search button.

Start Search |

Metwork Adapters:
Intel EtherExpress PRO Adapter

Select from list... |

Cancel |

» Click on "Have Disk".
A prompt to enter a pathname will appear.

» Enter the following pathname:
'C\WINNT\R&S_drivers\Etherexp’ and
click on 'OK’.

Note: If this path does not exist, enter "A:"
as a pathname. Insert the driver disk
and click on "OK".

» Confirm ’Intel EtherExpress PRO Adapter’
with 'OK’.

1142.8142.12
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» Close the dialog by means of 'NEXT’ after
selecting 'Intel EtherExpress PRO Adapter’
once again
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Selection of the Network Protocols

Note: The network administrator knows the protocols to be used. For the RSIB interface, the
TCP/IP protocol must be installed in any case.
Network Setup Wizard » Select the desired protocols and confirm
using "NEXT".
Select the networking protocols that are used on your network.
IF pou are unsure, contact your spstem adrministrator.
177 Ww/Lirk IP/5P% Compatible Transport
1%~ NetBEUI Pratocol
Select from list... |
< Back I Mest > I Cancel |
Selection of the Network Services
To be able to utilize the resources in the network, it is necessary to install the respective services.
Note: The network administrator knows the services to be used.
Network Setup Wizard » During the first installation, the selected
services cannot be changed.
Listed below are the services that will be installed by the system.
“t'ou may add to this list by clicking the Select from list button, Further services can be added af'[el’
completion of the installation.
d laly]
. MetBl0S Interface
= arkstation
Server
Select from list... |
< Back I Mest » I Cancel |
1142.8142.12 4.269 E-3
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Completion of the Installation

Metwork Setup Wizard

Windows MT is now ready to install networking components that
you selected and others required by the system.

Thiz process will allow individual components to inzstall
themzelves and raize dialogs o that they may ingtall comectly.

Click Mest ta install selected components.,

Click Back to make changes to your selections.

Windows NT Setup

Cancel |

\ﬁ Setup needs to copy zome Windows NT files.

Setup will look faor the files in the location specified below.
If wou want Setup to look in a different place, type the
new location. When the location is comect, click
Continue.

[m=

Intel PROS et
Adapters Installed:

0+ PCI Adapter
T

LCancel |
Settings... |
Test.. |

— Adapter Information

Memary Address: O<ES100000

1/0 Address: 0=E500

Interrupt: b

Ethernet Address: 008082181818

[Buz] Slat Mumber: [0] 20

Speed / Duples: Auto

Adapter Mode: Standard Mode

Help |

TCPAP Setup

If there iz a DHCP server on your network, TCP/IP can be configured
to dynamically provide an [P address. |f pou are not sure, ask pour
spstem administrator. Do you wish to use DHCP?

A

1142.8142.12

>

Start the installation by clicking on "NEXT" .

>

Enter drive "C:\I386" and click on
"Continue".

After a couple of files have been copied,
there is a message indicating that the
driver for the network card has been
installed.

If required, the network speed and the duplex

mode can be set manually using

the

"Settings" button.

>

Click on "OK".

The settings are checked and processed.
Missing information on the installed
network protocols (e.g. the TCP/IP
address) is queried.

4.270

Th

Confirm the query with "Yes" if the
network comprises a DHCP-server. The
IP address is automatically assigned.

Answer the query with "No" if there is no
DHCP-server in the network. The IP
address assigned to the instrument must
be entered manually (see below).

e network administrator knows whether a

DHCP server is used.
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Microsoft TCP/IP Properties EHE

IF Address | DNS | WiNS Address | Routing|

An |P address can be automatically assigned to this netwaork card
by a DHCP server. If pour network does not have a DHCP server,
azk. pour network, administrator for an address, and then pe it in
the space below.

Adapter:

" Obtain an IP addess from a DHCP server

{* Specify an P address

1P Address: I i
Subnet Mask: I .
Default Gateway: I .

Advanced. . |
ak. I Cancel | Aopl |

Metwork Setup Wizard

*r'ou may use this page to dizable network. bindings or arrange the
order in which this computer findz information on the netwark.

MetBIOS Interface

Wwork station

Enable Dizable I ove g | MoveDgwnl

< Back I Mext » I

[Eanze] |

Metwork Setup Wizard

contact your Metwork Adminstrator.
LComputer Mame:

M ake this computer a member of

Select whether your computer will be participating in a workgroup
or a domain and enter the name of the workgroup or domain. 1f
you are not sure which one to zelect or what name to enter,

* Workgroup:  [WORKGROUP

" Domain: I

= Create & Eomputer &ccauntin theliamait

< Back I Mest > I

[Eatice]

1142.8142.12

4.271

Manual entry of an IP address (not if a DHCP
server is used):

» Do not change selection "Adapter".
» Click on "Specify an IP address" .

» Enter the IP address and subnet mask
assigned to the instrument. The IP
address and subnet-mask can be
obtained from your network administra-
tor.

Note:

For factory-fitted network cards the
default settings are

IP address 10.0.0.10
subnet mask 255,255,255,0 .

» Confirm with "OK".
The Network Bindings dialog opens next.

» Do not change the settings and click on
"Next" to leave the dialog.

» The preselected computer and workgroup
names "ANALYZER" and
"WORKGROUP" can be confirmed using
"NEXT".

Note:
In Windows networks, the computer name
must be unique.
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Metwork Setup Wizard

Metworking hazs been inztalled on this computer.

Before the network. can be used, this system must be restarted.

< Back

[EarieE] |

Hetwork Settings Change

& ou mugt ghut down and restart pour computer before the new

zettings will take effect.

Do you want ba restart your computer now?

Examples of Configurations

» Terminate the installation by clicking on
"Finish".

» Answer the prompt "You must
shutdown...” with "No", since the "Service
Pack 5" of Windows NT must be
reinstalled after the installation of the
driver software. (see chapter 1, section
"Installing the Windows NT Software ")

Note:

If the service pack is not installed, the
following error message will be displayed: "At
least one service or driver failed during
system startup..." In this case, the network
installation is not fully operational.

To prevent faults, it is therefore
indispensable to reinstall the service pack
(see chapter 1, section "Installing the
Windows NT Software")..

Network Protocols Services Notes

NOVELL Netware NWLink IPX/SPX Client Service for In folder "Protocols - Properties”, the frame type
Compatible NetWare used in the network is to be set.
Transport

IP Networks TCP/IP Protocol Simple TCP/IP In folder "Protocols - Properties"”, an IP address

(FTP, TELNET, WWW, Services that is unique in the network is to be set.

GOPHER, etc.)

MICROSOFT Network NetBEUI Protocol Workstation In folder "Identification - Computer Name", a
or Server name that is unique in the network is to be
TCP/IP Protocol entered.
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Subsequent Changing of the Network Configuration (Computer Name etc.)

Network [71x] After completion of the installation, the
Identification |Services| Protocols' Adaptersl Eindingsl com puter name can be adapted as fO”OWS:

= Windows uses the fallawing information ta identify your

| computer on the netwark. You may change the name for > PreSS the SETU P key
—  this computer and the warkgroup or domain that it will
appear in.

The SETUP menu opens.
» Press softkey GENERAL SETUP.
The GENERAL SETUP menu opens.
» Press softkey CONFIGURE NETWORK.

The configuration menu "Network™ for the
network settings opens.

Computer Name: IANALYZEH

“wiarkgroup, [WORKGROUP

> Select folder "ldentification".

Both entries can be changed in the
submenu "Change".

ok | Cancel |

The other settings can be changed after
selecting the other folders. However, it is
recommended to contact the network
administrator before any changes.

Uninstallation of the Network Card Driver — Installation of the MS Loopback
Adapter

If the instrument is to be operated without a network connection for a limited or an unlimited period of
time, the networkcard driver must be uninstalled or at least disabled. However, it is not possible to
uninstall the driver without installing another network driver on the analyzer, since this would impair the
performance of the instrument.

Therefore, the network card driver is replaced by the "MS Loopback Adapter" (supplied with the
instrument). This pseudo network card driver simulates the existence of a network including network
card and can, therefore, also be installed if the system does not contain a network card or if an existing
network card is to be removed from the instrumen.

Note:

The "MS Loopback Adapter" must be installed prior to removing the network card from the instrument.
Otherwise there will be driver conflicts when the instrument is started the next time..

The following steps are required for the installation of the MS Loopback Adapter:
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Hetwork EHE
Identification |Services| Protocols' Adaptersl Eindingsl

Windows uses the fallawing information ta identify your

| computer on the netwark. You may change the name for
this computer and the workgroup or damain that it wil
appear in.

Computer Name: IANALYZEH

“wiarkgroup, [WORKGROUP

ok | Cancel |

Hetwork
Identification IServicssI Protocols Adapters I Bindings I
Adapter:
'i [1] Intel EtherE xpress PRO Adapter

» Press the SETUP key.
The SETUP menu opens.

» Press the GENERAL SETUP key.
The GENERAL SETUP menu opens.

» Press the CONFIGURE NETWORK
softkey.

The menu for configuration of the network
settings is opened.

» Select tab "Adapters".

The active network driver is displayed.

» Click button Add .

The list of available network drivers opens.

Bemove Properties... Update
Camments:
0K Cancsl |
Select Network Adapter [#]=<]| > Click "MS Loopback Adapter" and

Have Disk.

Metwork Adapter:

Click the Netwaork Adapter that matches your hardware, and then
click OFK. If you have an ingtallation disk for thiz component, click

B8 Microdyne NE10/100 PCI Adapter

B Microl ate SyncLink Intemet Adapter

S S Loopba Y

BRI NCR StarlaM 16¢4 Token-Ring Adapter
BB Netwark Peripherals FODI, T2

B bl ~bscrl: Dericboneola CRML AT

Al
el
=

e

o]
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confirm with "OK".

The OEM options selection appears.
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> Confirm frame type "802.3" with "OK".

Frame Type: |W:|' Cancel |

Help |

Windows NT Setup » Enter drive "C:\I386" and click "Continue".
P Setup needs to copy some Windows NT fes. After a couple of files have been copied,
Setup wil look for the filss in the location specifisd belaw. Cancel | there is a message indicating that the
If pou weant Setup to look in a different place, twpe the

new _Iocation. ‘when the location i comect, click Fjrlver for the Loopback—Adapter has been
Cantirue. installed.

Network HE . X
= — The installed network drivers are shown. The
|dentification |Serwces| Fratocols Adapters | Bindings | N
adepter driver for the network card must be
|i [1] Intel EtherE spress PRO Adapter UnInSta”ed .
[2] M5 Loopback Adapter

» Select Etherexpress network driver

» Click on button Remove.

» Confirm  query "This  action  will
permanently remove the component from
the system...Do you still wish to continue?"
with "YES".

Spm— Properties Update

Comments:

The network driver of the installed network
card is removed.

oK e » Leave the menu with "Close".
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Microsoft TCP/IP Properties [2]x] Then the entryof the IP address is required.
IP Adress | DNS | wiNS Address | Routing | > Leave selection "Adapter” unchanged.
An IP address can be automatically azsigned to this network. card > CIle on "Specify an IP add I’eSS" .
by a DHCP server. |f pour network does not have a DHCP server,
ask your network. administratar for an address, and then tppe it in > Enter the fo”owing |IP address and
the space below.
subnet mask:
IP address 10.0.0.10
gl subnet mask  255,255,255,0 .
2] M5 Loopback Adapte . . " "
» Confirm with "OK".
" Obtain an IP address from a DHCP server The I’equeSt tO restart the Computer
T ' Specify an P address I appears
| 1P Address: 0. 0.0 .10
i Subnet Mask: ; 255 . 2565 . 285, 0 :
Default Gateway: i . . . I
Advanced... !
0K i Cancel 1 Spply ’
Metwork Settings Change <] » Answer the query "Do you want to

restart..." with "No".
& ou mugt ghut down and restart pour computer before the new

zettings will take effect.

Do you want ba restart your computer now?

Finally, the following steps are required:

» To disable the start request for user and password, the autologin mechanism has to be enabled (see
section "Re-enabling the Autologin-mechanism™) before the service pack is installed.

» Then reinstall the "Service Pack 5" of Windows NT (see chapter 1, section "Installing Windows-NT
Software").

» If the instrument is equipped with the firmware applications FS-K3 (Software for Measurement of
Noise Figure and Gain) or FS-K4 (Software for Phase Noise Measurement), the modified IP
address must also be entered into the configuration of these programs (see documentation of
firmware applications).

Note:

If the service pack is not installed although there is no B20 option, the following error message will be
displayed: "At least one service or driver failed during system startup..." In this case, the network
installation is not fully operational.

To prevent faults, it is therefore indispensable to reinstall the service pack (see chapter 1, section
"Installing the Windows NT Software ")
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Operating the Instrument on the Network

After the network support has been installed, it is possible to exchange data between the instrument and
other computers and to use printers in the network.

A prerequisite to the network operation is the appropriate access rights for the required network
resources. Resources may be file directories of other computers or also central printers.

Access rights can be obtained from the network or server administrator. In that respect it is necessary to
obtain the network name of the resource as well as the corresponding access rights.

In order to avoid misuse, the resources are protected by passwords. Normally, every entitled user of the
resources is assigned a user name that is also protected by a password. Resources can then be
assigned to this user. It is possible to determine the type of data access, ie whether data can only be
read or also written, as well as shared data access. Depending on the network operating system,
different types of usage are possible.

NOVELL Networks

The operating system NETWARE from NOVELL is a server based system. Data cannot be exchanged
between individual workstations; the data transfer takes place between the PC and a server. This server
provides memory space and the connection to network printers. On a server, data are organized in
directories as under DOS and mapped to the workstation as virtual drives. A virtual drive behaves like
an additional hard disk on the workstation, and the data can be edited accordingly. Network printers can
also be addressed like normal printers.

There are two versions of the NOVELL network operating system: bindery-based (for NETWARE 3)
and NDS-based (more recent NETWARE versions). In the case of the older version, NETWARE 3,
each server manages its resources on its own and is independent. A user must be managed on each
server separately. In the case of NDS based versions, all resources in the network are managed
together in the NDS (NOVELL DIRECTORY SERVICE). The user must log into the network only once
and is given access to the resources according to his access rights. The individual resources and users
are managed as objects in a hierarchical tree (NDS TREE). The position of the object in the tree is
referred to as "CONTEXT" with NETWARE and must be known for access to the resources.

MICROSOFT Network

In case of a MICROSOFT network, data can be exchanged both between workstations (peer to peer)
and between workstations and servers. The latter can supply access to files and connection to the
printers. On a server, data are organized in directories as under DOS and mapped to the workstation as
virtual drives. A virtual drive behaves like an additional hard disk on the workstation, and the data can be
edited accordingly. Network printers can also be addressed like normal printers. A connection is
possible to DOS, WINDOWS FOR WORKGROUPS, WINDOWS95, WINDOWS NT.
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Defining Users

After the network driver software has been installed, the instrument will output an error message on the
next power-on, as there is no user called "Instrument” (= user name for NT autologin) in the network. It
is therefore necessary to define a common user for Windows NT and the network and to disable the
autologin-mechanism subsequently.

The definition of new users in the network is done by the network administrator. For definition of a new
user on the instrument, the User Manager is required:

i User Manager =] 3 » Use the key combination <CTRL>
e [dtees Weieis H:l <ESC> to call the Windows-NT start
Username Full Name Description menu.
£ Guest Built-in > Click on "Programs”, "Administrative
€ instrument Default Analyzer Use " " "
Tools (Common)" and "User Manager
one after the other.
| The "User Manager" menu opens.
Groups Description
e Administrataors tdembers can fully administer the computerfdam
et Backup Operators tembers can bypass file security to back up file
e Guests Users granted guest access to the computer/do > Select User "instrument"
e Fower Users tdembers can share directaries and printers '
# Feplicator Suppors file replication in & domain : " "
I Ucore Ordinary users > ick on"the User" menu and select
Copy...".

The menu for entering the user data
will appear.

Copy of instrument

> Fill in the lines

Username: || K - "Username"

S
| Cancel | - "Password and
_top |

Full | ame:

- "Confirm Password"

Diescription: IDefauIt Analyzer Uszer Help

[ and terminate the data entry with "OK".

Pazzword:

%2223;@ | The user data must comply with the
settings on the network.

™ User Must Change Password at Mest Logon
¥ User Cannot Change Password

¥ Password Mever Expires

™ Account Disabled

m | &
Groups Frofile Dialin
Only NOVELL network: » Use the key combination <CTRL> <ESC>

Configure NOVELL Client to call the Windows NT start menu.

» Click on "Settings", "Control Panel" and
"CSNW" one after the other.

Bindery login (NOVELL 3.x)
» Click on "Preferred Server".

» Select the NOVELL server where the user
is configured using "Select Preferred
Server".
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NDS login (versions 4.x and higher)
U sernarne: Adrninigtrator . « n
> Click on “Default Tr n ntext".
"5 Prafened Serve Click o efault Tree and Context
Current Preferred Server:  <Mones » Enter the NDS Tree under "Tree" and the
Cancel
Seloct Preferied Server: |kNone> = ek hierarchical path where the user is defined
4|‘ under "Context".
" Default T d Contest . .
il Note: This data can be obtained from
Tres: | the network administrator.

LContest: I

— Print O ption Dwverview |

I Add Form Feed
¥ Matify wWhen Printed
¥ Eiinit Baniner

" Bun Login Script

" Login Script O ption

Login in the Network

The user automatically logs into the network with the registration in the operating system. As a
prerequisite, the user name and the password must be identical under Windows NT and on the network.

Disabling the Autologin-mechanism

Upon delivery, the instrument is configured for automatic login into Windows NT. This mechanism must
be disabled if the instrument is operated in a network, since the default user name (“instrument") and
the password normally are not identical to those of the network account.

To disable the autologin mechanism, proceed as follows:

» Open the NT start menu by means of <CTRL><ESC>.

» Select the menu item "RUN". A dialog box opens.

» Enter the command "D:\USER\NO_AUTOLOGIN.REG" into the dialog box and confirm with
<ENTER>.

The autologin mechanism is disabled. When the instrument is rebooted, a prompt for user name and
password will appear before the instrument firmware is started.

Re-enabling the Autologin-mechanism
To enable the autologin mechanism again, proceed as follows:
» Open the NT start menu by means of <CTRL><ESC>.

» Select the menu item "RUN". A dialog box opens.
» Enter the command "D:\USER\AUTOLOGIN.REG" into the dialog box and confirm with <ENTER>.

The autologin mechanism is reenabled and is active when the instrument is rebooted the next time.
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Using Network Drives

BT Exploring - My Computer [_IOo]=]| Mapping a network drive:
Fle Edt Yiew Took Help > Use the key combination <CTRL> <ESC>
|.-’-‘-.II Folders |E0ntents of 'y Computer to call the Windows NT start menu.
Mame | Type . .
= 3% Flappy [4] 3% Inch Floppy Disk » Click on "Programs"”, "Windows NT
w2 () Local Disk Explorer" one after the other.
Entire Metwork, &2 (0] Local Disk . . .
Tes1_nt_term 9 [ Lacal Disk > Click on the line "Network Neighborhood"
: Analyzer emil on Venuz_1h..  Metwark Connection in the overview "All Directories".
EICSEWE' (8] Cantral Panel System Folder . .
-G Recycle Bin @& P An overview of the available network
@ My Biriefoase Frinters Syatem Folder dri is displ d
Y %DiaI-Up Metworking  System Folder rves is displayed.
1] | 2l
|8 objects) | 7
Map Metwork Drive [x]] > Click on "Tools" and then "Map Network
Drive".
bve  [oF -] -
— The network paths available in the network
Eath: | [ 4| are displayed in the overview "Shared
Connect &s: I Help | Directories:".

v Beconnect at Logon

Shared Directories: ¥ Expand by Default

%é@ Microsoft Windows Metwork o
5% Metw!are or Compatible Metwark

@ RC
K X5
% A5
K
% R55
KX
= RsC
T AMALTHES, 1
T AMALTHES, 2
T AMUBIS

+

+

KN
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» Mark the desired network path.
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> Select the appropriate drive under "Drive:".
Drive: ER | > Activate "Reconnect at Logon:" if the
— connection is to be set up automatically
Eath J\WENUS_1\5vS [ 4| each time the instrument is started.
LConnect &s: I Help |

v Beconnect at Logon

Shared Directories:

¥ Expand by Default

T TESLA, 1
" TETHYS
L THALL_1
T TITAN_1
= TRILLIGN
= TRITON
T LRANUS_1
"B wENUS_1
E1DATAD
EDTA
=1 DTA1

=

=

I

» Use "OK" to connect the network path with
the selected drive.

The user name and the password are
gueried. Then the drive will appear in the
overview "All Directories" of the explorer.

Note: Only drives in the network can be
connected that the user has the
appropriate access rights for.

Metvaork Drive:

: 3 Cancel |
= WWWEMLIS_TW5Y'S

- Help |
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Disconnect Network Drive | Disconnecting a network drive:

» Click on "Tools" in the Explorer and then
"Disconnect Network Drive".

» Select the drive to be disconnected under
"Network Drive:".

» Disconnect the drive using "OK". The
security prompt must be answered with
"Yes".
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Printing on a Network Printer

B3 Printers M=l E3
Eile Edit “iew Help

2]:dd Printer:

i Canon Bubble-Jet BJ-330

1=f Caton Bubble-Jet BJ-330 [44]
58 Canon Bubble-Jet BJC-800

1" Canon Bubble-Jet BJC-300 [44)
48 Epson LE-1500

3 Epson LE-1500 [54)

@ Epzon Stiuz COLOR ESC/P 2

5
/

|75 obiect(s]

Add Printer Wizard

connections. Thiz printer will be managed by:

" My Computer

up by an adminiztrator.

» Press the HCOPY key.
The HCOPY menu opens.

» Press the NEXT key.
The HCOPY submenu opens.

» Press the INSTALL PRINTER softkey.
The printer window opens.

» Double-click on the line "Add Printer".

The "Add Printer Wizard" window opens. It
guides through the following printer driver
installation.

Thiz wizard helps you install your printer or make printer

All zettingz will be managed and configured on this
computer.

Connect to a printer on another machine. Al settings for
thiz printer are managed by a print server that has been set

< Bank I Mext » I

Connect to Printer

FErrinter: I
Shared Printers: IV Expand by Default ﬂl

T

A Microsoft Windows Metwork,
= or Compatible Metwark,

— Printer Information
Drescription:
Status: [rocuments W aiting:

» Click on "Network Printer server" first and
then on "Next".

The choice of enabled printers appears.

1142.8142.12

» Mark the printer and select using "OK".
» Confirm the following prompt to install a
suitable printer driver using "OK".

The choice of printer drivers appears. The
left table shows the manufacturers, the
right one the available printer drivers.
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Add Printer Wizard

Click the manufacturer and model of your printer. [F your printer came with an
installation digk. click Have Digk. 1f your printer iz not listed, consult pour
printer documentation for a compatible printer.

Manufacturers:

Gestetner
HF

IEM

Kodak.
Kyocera
Lagerkd azter
| pernark

HP Deshlet B50C
1 | HP Desklet B55C
—
HF Desklet Plus
HF Desklet Portable
HF Desklet
j HF Nirafthd azher B ;I

Harve Dizk. .. |

< Back I Hest » I

Cancel |

» Mark the manufacturer in the
"Manufacturers" table and then the printer
driver in the "Printers" table.

Note:

If the desired type of the output device does
not appear in the list, the driver has not yet
been installed on the instrument. In this case,
click on the "HAVE DISK" button. A prompt
appears, requesting the user to insert a disk
with the respective printer driver. Then press
"OK" and select the desired printer driver.
After the installation, "Service Pack 5" must
be reinstalled (see section “Installing the
Windows NT Software")

Add Printer Wizard

The network. printer haz been successfully installed.

< Back [Cance]

» Click on "Next".

If one or more printers are already
installed, this window will ask whether the
just installed printer is to be selected as
standard printer for the Windows NT
applications (Do you want your Windows-
based programs to use this printer as
default printer?). "No" is set as default.

» Complete the installation of the printer
driver by means of "Finish".

Note:

If the prompt to specify the path to the
printer driver appears after clicking on
“Finish”, the Service Pack must be
reinstalled after this printer installation (see
Chapter 1, section "Computer Function -
Installing the Windows NT Software").

Finally the instrument needs to be configured for use of the installed network printer using softkeys
DEVICE 1 and DEVICE 2 in the Hardcopy Main Menu.
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Remote Data Transfer with TCP/IP Services

The protocol TCP/IP allows the transfer of files between different computer systems. This requires a
program running on the two computers that controls this data transfer. It is not necessary that the same
operating or file system is used by both computers. For example, a file transfer between
DOS/WINDOWS and UNIX is possible. One of the two partners must be configured as Host and the
other one as Client. However, they may as well change their roles. Usually, the system which is able to
perform several processes at the same time will play the host role. The file transfer program usually
used under TCP/IP is FTP (File Transfer Protocol). An FTP host is installed as standard on the majority
of UNIX systems.

If the TCP/IP services are installed, a terminal connection is possible using "Start" - "Programs" -
"Accessories" - "Telnet" or a data transfer via FTP by means of "Start" - "Run" "ftp" - "OK". Thus all
computer systems supporting these universal protocols can be addressed (UNIX, VMS, ...).

For further information please refer to the corresponding NT literature.

File Transfer via FTP

The total scope of functions and commands is described in the FTP literature. The following table
therefore only contains the major functions:

Setting up the connection Click on "Start" and then "Run" in the task bar

The DOS command
FTP

starts the program.

The command
OPEN <XX. XX. XX.XX>

sets up the connection.

XX XX.XX.XX = [P address e.g. 89.0.0.13

Data transfer The command
PUT <fil e nane>

transfers the data to the target system.

The command
GET <file name>

transfers the data from the target system.

The command
TYPE B

transfers the data in BINARY format, no conversion takes place.

The command
TYPE A

transfers the data in ASCIl format, converting control characters
so that text files can also be read on the target system.

Examples:
PUT C:.\ AUTOEXEC. BAT

sends the file AUTOEXEC. BAT to the target system.
LCD DATA

changes the current directory on the local machine to subdirectory
DATA
CD SETTI NG

changes to the subdirectory SETTI NG on the target system
file name= File name e.g. DATA.TXT
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Changing the directories

1142.8142.12

The command
LCD <pat h>

changes the directory on the local machine as with DCS.
The command

LD R
shows the directory contents on the local machine.

These commands refer to the file system of the ESPI. If the L is
omitted ahead of the commands, they apply to the target system.
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RSIB Interface

The instrument is equipped with an RSIB interface as standard, which enables controlling of the
instrument by means of Visual C++ and Visual Basic programs, but also by using the Windows
applications WinWord and Excel, or National Instruments LabView, LabWindows/CVI and Agilent VEE.
The control applications run on an external computer in the network.

A Unix operating system can be installed on an external computer in addition to a Windows operating
system. In this case, the control applications are created either in C or C++. The supported Unix
operating systems include:

e Sun Solaris 2.6 Sparc Station

. Sun Solaris 2.6 Intel Platform
. Red Hat Linux 6.2 x86 Processors

Remote Control via RSIB Interface

Windows Environment

In order to be able to access the measuring instruments via the RSIB interface, the file RSI B32. DLL
must be copied into the Windows syst enB2 directory or into the directory of the control applications.
For 16-bit applications, the file RSI B. DLL must be additionally copied into the directories mentioned.
The files RSIB.DLL and RSIB32.DLL are included on the instrument in directory D:\R_S\Instr\RSIB.

For the different programming languages there are files available that contain the declarations of the
DLL functions and the definition of the error codes.

Visual Basic (16 bit): " RSI B. BAS (D:VR_S\Instr\RSIB)
Visual Basic (32 bit): " RSI B32. BAS (D:VR_S\Instr\RSIB)
C/C++: "RSIB. H (D:VR_S\Instr\RSIB)

For C and C++ programs, import libraries are additionally available.

Import library for RSIB.DLL.: RSI B. LI B’ (D:\R_S\Instr\RSIB)
Import library for RSIB32.DLL.: RSI B32. LI B’ (D:\R_S\Instr\RSIB)

The control is performed using the Visual C++ or Visual Basic programs, WinWord, Excel, LabView,
LabWindows/CVI or Agilent VEE. Any application which is able to load a DLL can use the RSIB
interface. The programs use the IP address of the instrument to set up the connection.

Via VisualBasic: ud = RSDLLibfind ("82.1.1.200", ibsta, iberr, ibcntl)

Return to manual operation is possible via the front panel (LOCAL key) or via the RSIB interface:
Via RSIB: ud = RSDLLibloc (ud, ibsta, iberr, ibcntl);

or
ud = RSDLLibonl (ud, 0, ibsta, iberr, ibcntl);
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Unix Environment

In order to access the measuring equipment via the RSIB interface, copy the | i br si b. so. X. Yfileto a
directory for which the control application has read rights. X. Y in the file name indicates the version
number of the library, for example 1. 0.

The |i brsib.so. X Y library is created as a shared library. The applications using the library have
nothing to do with versions. They simply link the library with the | r si b option. The following instructions
have to be observed so that linking can be successfully performed and the library can be found during
the program run:

File link:
¢ Use the operating system command In to create a file with the link name | i br si b. so and pointing
tolibrsib.so. X Yina directory for which the control application has read rights. Example:
$In —s /usr/lib/librsib.so.1.0 /usr/lib/librsib.so

Linker options for creating applications:

e -|rsib:importlibrary

e -Lxxx : path information where the import library can be found. This is where the above file link has
been created. Example: - L/ usr/1i b.

Additional linker options for creating applications (only under Solaris):

e -Rxxx: path information where the library is searched for during the program run:
-Rlusr/lib.

Run-time environment:

e Set environment variable LD _RUN_PATH to the directory in which the file link has been created. This

is necessary only if I i brsi b. so cannot be found in the standard search path of the operating
system and the - R linker option (only Solaris) was not specified.

For C/C++ programming, the declarations of the library functions and the definition of error codes are
contained in:

CIC++: ' RSI B. H (D:\R_S\I nstr\ RS B)
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RSIB Interface Functions

This chapter lists all functions of the DLL " RSI B. DLL" or "RSI B32. DLL" or"li brsib. so", which
allow to produce control applications.

Overview of Interface Functions

The library functions are adapted to the interface functions of National Instruments for GPIB
programming. The functions supported by the libraries are listed in the following table.

Function Description

RSDLLibfind() Provides a handle for access to a device.
RSDLLibwrt() Sends a zero-terminated string to a device.
RSDLLilwrt() Sends a certain number of bytes to a device.
RSDLLibwrtf() Sends the contents of a file to a device.
RSDLLibrd() Reads data from a device into a string.
RSDLLilrd() Reads a certain number of bytes from a device.
RSDLLibrdf() Reads data from a device into a file.
RSDLLibtmo() Sets timeout for RSIB functions

RSDLLibsre() Switches a device into the local or remote state
RSDLLibloc() Temporarily switches a device into the local state
RSDLLibeot() Enables/disables the END message for write operations.
RSDLLibrsp() Performs a serial poll and provides the status byte.

RSDLLibonl()

Sets the device On/Offline.

RSDLLTestSrq() Checks whether a device has generated an SRQ.
RSDLLWaitSrq() Waits until a device generates an SRQ.
RSDLLSwapBytes Swaps the byte sequence for binary numeric display (only required for non-Intel platforms)
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Variables ibsta, iberr, ibcntl

As with the National Instruments interface, the successful execution of a command can be checked by
means of the variables i bst a, i berr and i bent | . For this purpose, all RSIB functions are assigned
references to these three variables.

Status word - ibsta
The status word ibsta provides information on the status of the RSIB interface. The following bits are
defined:

Bit designation Bit Hex code Description

ERR 15 8000 Is set when an error has occurred on calling a function. If this bit is set, i berr
contains an error code which specifies the error in greater detail.

TI MO 14 4000 Is set when a timeout has occurred on calling a function.

CwvPL 8 0100 Is set if the response of the GPIB parser has been read out completely. If a

parser response is read out with the function RSDLLi | rd() and the length of
the buffer is insufficient for the answer, the bit will be cleared.

Error variable - iberr

If the ERR bit (8000h) is set in the status word, i ber r contains an error code which allows to specify
the error in greater detail. Extra error codes are defined for the RSIB interface, independent of the
National Instruments interface.

Error Error code Description

| BERR_CONNECT 2 Setup of the connection to the measuring instrument has failed.

I BERR_NO_DEVI CE 3 A function of the interface has been called with an illegal device handle.
| BERR_MEM 4 No empty memory available

| BERR_TI MEQUT 5 Timeout has occurred.

| BERR_BUSY 6 The RSIB interface is blocked by a still running function.

| BERR_FI LE 7 Error when reading or writing to a file.

| BERR_SEMA 8 Error upon creating or assigning a semaphore (only under Unix)

Count variable - ibcntl
The variable i bcnt | is updated with the number of transferred bytes each time a read or write function
is called.
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Description of Interface Functions

RSDLLibfind()
The function provides a handle for access to the device with the name udNane.

VB format: Function RSDLLi bfi nd (ByVal udName$, ibsta% iberr% ibcntl&)
As | nteger
C-format: short W NAPI RSDLLi bfind( char far *udName, short far *ibsta,

short far *iberr, unsigned long far *ibcntl)

C format (Unix): short RSDLLi bfi nd( char *udNane, short *ibsta, short *iberr,
unsi gned long *ibcntl)

Parameter: udNanme IP address of device
Example: ud =RSDLLi bfind ("89.10.38.97", ibsta, iberr, ibcntl)

The function must be called prior to all other functions of the interface.

As return value, the function provides a handle that must be indicated in all functions for access to the
device. If the device with the name udNan® is not found, the handle has a negative value.

RSDLLibwrt

This function sends data to the device with the handle ud.

VB format: Function RSDLLi bwt (ByVal ud% ByVal Wt$, ibsta% iberr%
i bcntl & As | nteger

C format: short WNAPI RSDLLi bwt( short ud, char far *Wt, short far

*ibsta, short far *iberr, unsigned |long far *ibcntl )

C format (Unix): short RSDLLi bwt( short ud, char *Wt, short *ibsta, short
*i berr, unsigned long *ibcntl )

Parameter: ud Device handle
Wt String sent to the device.
Example: RSDLLi bwrt (ud, "SENS: FREQ STAR?", ibsta, iberr, ibcntl)

This function allows to send setting and query commands to the measuring instruments. Whether the
data is interpreted as a complete command can be set using the function RSDLLi beot () .

RSDLLilwrt

This function sends Cnt bytes to a device with the handle ud.

VB format: Function RSDLLilwt (ByVal ud% ByVal Wt$, ByVal Cnt&,
i bsta% iberr% ibcntl& As |Integer

C format: short W NAPI RSDLLilwt( short ud, char far *Wt,

unsi gned long Cnt, short far *ibsta, short far *iberr,
unsigned long far *ibcntl)

C format (Unix): short RSDLLilwrt( short ud, char *Wt, unsigned |ong Cnt,
short *ibsta, short *iberr, unsigned long *ibcntl)

Parameter: ud Device handle
Wt String sent to the GPIB parser.
Cnt Number of bytes sent to the device.
Example: RSDLLi lwt (ud, "...... ", 100, ibsta, iberr, ibcntl)

Like RSDLLi bwrt () this function sends data to a device. The only difference is that binary data can be
sent as well. The length of the data is not determined by a zero-terminated string, but by the indication of
Cnt bytes. If the data is to be terminated with EOS (0Ah), the EOS byte must be appended to the string.
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RSDLLibwrtf

This function sends the contents of a file f i | e$ to the device with the handle ud.

VB format: Function RSDLLi bwtf (ByVal ud% ByVal file$, ibsta% iberr%
i bcntl & As Integer
C format: short WNAPI RSDLLi bwrt( short ud, char far *Wt, short far

*ibsta, short far *iberr, unsigned long far *ibcntl )

C format (Unix): short RSDLLi bwt( short ud, char *Wt, short *ibsta, short
*i berr, unsigned long *ibcntl )

Parameter: ud Device handle
file File the contents of which are sent to the device.
Example: RSDLLi bwtf (ud, "C\db.sav", ibsta, iberr, ibcntl)

This function allows to send setting and query commands to the measuring instruments. Whether the
data is interpreted as complete command can be set using the function RSDLLi beot ().

RSDLLibrd()

The function reads data from the device with the handle ud into the string Rd.

VB format: Function RSDLLi brd (ByVal ud% ByVal Rd$, ibsta% iberr%
i bcntl & As Integer
C format: short WNAPI RSDLLi brd( short ud, char far *Rd, short far

*ibsta, short far *iberr, unsigned long far *ibcntl )

C format (Unix): short RSDLLi brd( short ud, char *Rd, short *ibsta, short
*i berr, unsigned long *ibcntl )

Parameter: ud Device handle
Rd String into which the read data is copied.
Example: RSDLLi brd (ud, Rd, ibsta, iberr, ibcntl)

This function fetches the responses of the GPIB parser to a query.

In the case of Visual Basic programming, a string of sufficient length must be generated before. This
can be done during the definition of the string or using the command Space$() .
Generation of a string of the length 100: - DmRd as String * 100

- DmRd as String
Rd = Space$(100)

RSDLLilrd

This function reads Cnt bytes from the device with the handle ud.

VB format: Function RSDLLilrd (ByVal ud% ByVal Rd$, ByVal Cnté&, ibsta%
iberr% ibcntl& As Integer

C format: short WNAPI RSDLLilrd( short ud, char far *Rd, unsigned | ong
Cnt, short far *ibsta, short far *iberr, unsigned long far
*ibentl )

C format (Unix): short RSDLLilrd( short ud, char *Rd, unsigned |ong Cnt, short
*ibsta, short *iberr, unsigned long *ibcntl )

Parameter: ud Device handle
cnt Maximum number of bytes copied from the DLL into the target
string Rd.
Example: RSDLLi I rd (ud, RD, 100, ibsta, iberr, ibcntl)

Like the function RSDLLi br d(), this function reads data from a device. The only difference is that in
this case the maximum number of bytes to be copied into the target string Rd can be indicated by
means of Cnt . This function prevents writing beyond the end of the string.
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RSDLLibrdf()

Reads data from the device with the handle ud into the file fi | e.
VB format: Function RSDLLi brdf (ByVal ud% ByVal file$, ibsta% iberr%
i bcntl & As |nteger

C format: short W NAPI RSDLLi brd( short ud, char far *file, short far
*ibsta, short far *iberr, unsigned long far *ibcntl )

C format (Unix): short RSDLLi brd( short ud, char *file, short *ibsta, short
*i berr, unsigned long *ibcntl )

Parameter: ud Device handle
file File into which the read data is written.
Example: RSDLLi brdf (ud, "c:\db.sav", ibsta, iberr, ibcntl)

The file name may as well include a drive or path specification.

RSDLLibtmo
This function defines the timeout for a device. The default value for the timeout is set to 5 seconds.

VB format: Function RSDLLi btno (ByVal ud% ByVal tnp% ibsta% iberr%
i bcntl & As Integer

C format: short W NAPI RSDLLi bt no( short ud, short tno, short far
*ibsta, short far *iberr, unsigned long far *ibcntl )

C format (Unix): short RSDLLi bt ro( short ud, short tmo, short *ibsta, short
*i berr, unsigned long *ibcntl )

Parameter: ud Device handle
t mo Timeout in seconds
Example: RSDLLi bt o (ud, 10, ibsta, iberr, ibcntl)
RSDLLibsre
This function sets the device to the 'LOCAL’ or 'REMOTE'’ state.
VB format: Function RSDLLi bsre (ByVal ud% ByVal v% ibsta% iberr%

i bcntl & As |nteger

C format: short WNAPI RSDLLi bsre( short ud, short v, short far *ibsta,
short far *iberr, unsigned long far *ibcntl)

C format (Unix): short RSDLLi bsre( short ud, short v, short *ibsta, short
*i berr, unsigned long *ibcntl)

Parameter: ud Device handle
v State of device
0 - local
1 -remote
Example: RSDLLi bsre (ud, 0, ibsta, iberr, ibcntl)
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RSDLLibloc
This function temporarily switches the device to the 'LOCAL’ state.
VB format: Function RSDLLi bl oc (ByVal ud% ibsta% iberr% ibcntl& As
| nt eger
C format: short WNAPI RSDLLi bl oc( short ud, short far *ibsta, short far

*i berr, unsigned long far *ibcntl)

C format (Unix): short RSDLLi bl oc( short ud, short *ibsta, short *iberr,
unsi gned long *ibcntl)

Parameter: ud Device handle
Example: RSDLLi bl oc (ud, ibsta, iberr, ibcntl)

After switchover to LOCAL state, the instrument can be manually operated via the front panel. On the
next access to the instrument by means of one of the functions of the library the instrument is switched
again to the REMOTE state.

RSDLLibeot
This function enables or disables the END message after write operations.

VB format: Function RSDLLi beot (ByVal ud% ByVal v% ibsta% iberr%
i bcntl & As Integer

C format: short WNAPI RSDLLi bsre( short ud, short v, short far *ibsta,
short far *iberr, unsigned long far *ibcntl)

C format (Unix): short RSDLLi bsre( short ud, short v, short *ibsta, short
*i berr, unsigned long *ibcntl)

Parameter: ud Device handle.
v 0 - no END message
1 - send END message

Example: RSDLLi beot (ud, 1, ibsta, iberr, ibcntl)

If the END message is disabled, the data of a command can be sent with several successive calls of
write functions. The END message must be enabled again before sending the last data block.

RSDLLibrsp

This function performs a serial poll and provides the status byte of the device.

VB format: Function RSDLLi brsp(ByVal ud% spr% ibsta% iberr% ibcntl&)
As | nt eger

C format: short W NAPI RSDLLi brsp( short ud, char far* spr, short far

*jibsta, short far *iberr, unsigned long far *ibcntl)

C format (Unix): short RSDLLi brsp( short ud, char *spr, short *ibsta, short
*i berr, unsigned long *ibcntl)

Parameter: ud Device handle
spr Pointer to status byte
Example: RSDLLi brsp(ud, spr, ibsta, iberr, ibcntl)
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RSDLLibonl

This function switches the device to 'online' or 'offline' mode. When it is switched to ‘offline’ mode, the
interface is released and the device handle becomes invalid. By calling RSDLLibfind again, the
communication is set up again.

VB format: Function RSDLLi bonl (ByVal ud% ByVal v% ibsta% iberr%
i bcntl & As Integer
C format: short W NAPI RSDLLi bonl ( short ud, short v, short far *ibsta,
short far *iberr, unsigned long far *ibcntl)
C format: short RSDLLi bonl ( short wud, short v, short *ibsta, short
*i berr, unsigned long *ibcntl)
Parameter: ud Device handle
% Device state
0 - local
1 -remote
Example: RSDLLi bonl (ud, 0, ibsta, iberr, ibcntl)
RSDLLTestSRQ
This function checks the status of the SRQ bit.
VB format: Function RSDLLTestSrq (ByVal ud% Result% ibsta% iberr%
i bcntl & As Integer
C format: short WNAPI RSDLLTestSrq( short ud, short far *result, short

far *ibsta, short far *iberr, unsigned long far *ibcntl)

Cformat (Unix): short RSDLLTestSrq( short wud, short *result, short *ibsta,
short *iberr, unsigned |ong *ibcntl)

Parameter: ud Device handle
result Reference to an integer value in which the library returns
the status of the SRQ bit.
0-no SRQ
1 - SRQ active, device requests service
Example: RSDLLTest Srq (ud, result% ibsta, iberr, ibcntl)

This function corresponds to the function RSDLLWAI t Sr q. The only difference is that RSDLLTest SRQ
immediately returns the current status of the SRQ bit, whereas RSDLLWai t Sr q waits for an SRQ to
occur.
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RSDLLWaitSrq
This function waits until the device triggers an SRQ with the handle ud.
VB format: Function RSDLLWAitSrq (ByVal ud% Result% ibsta% iberr%
i bcntl & As Integer
C format: short WNAPI RSDLLWAitSrq( short ud, short far *result, short

far *ibsta, short far *iberr, unsigned long far *ibcntl)

Cformat (Unix): short RSDLLWAitSrq( short wud, short *result, short *ibsta,
short *iberr, unsigned |long *ibcntl)

Parameter: ud Device handle

result Reference to an integer value in which the library returns the
status of the SRQ bit.

0 - No SRQ has occurred during the timeout
1 - SRQ has occurred during the timeout
Example: RSDLLWAi t Srg( ud, result, ibsta, iberr, ibcntl );

The function waits until one of the following two events occurs.
e The measuring instrument triggers an SRQ
. No SRQ occurs during the timeout defined with RSDLLi bt mo()

RSDLLSwapBytes

This function changes the display of binary numbers on non-Intel platforms.

VB format: Not provided at present since it is required only on non-Intel platforms.

C format: voi d WNAPI RSDLLSwapBytes( void far *pArray, const |ong size,

const |ong count)
C format (Unix): voi d RSDLLSwapBytes( void *pArray, const |ong size, const |ong

count)
Parameter: pArray Array in which modifications are made
si ze Size of a single element in pArr ay
count Number of elements in pArr ay
Example: RSDLLSwapByt es( Buffer, sizeof(float), ibcntl/sizeof(float))

This function swaps the display of various elements from Big Endian to Little Endian and vice versa. It is
expected that a coherent storage area of elements of the same file type (si ze byte) is transferred to
pAr r ay. This function has no effect on Intel platforms.

Different types of processor architecture store data in different byte sequences. For example, Intel
processors store data in the reverse order of Motorola processors. Comparison of byte sequences:

Byte sequence Usein Display in memory Description
Big Endian Motorola processors, Most significant byte at The most significant byte is at the left end
network standard least significant address of the word.
Little Endian Intel processors Least significant byte at The most significant byte is at the right
least significant address end of the word.
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Programming via the RSIB Interface

Visual Basic

Programming hints:

Access to the functions of the RSIB.DLL

To create Visual Basic control applications, the file RSIB.BAS must be added to a project for 16-bit
Basic programs and the file RSIB32.BAS for 32-bit Basic programs (D:\R_S\INSTR\RSIB) so that
the functions of the RSIB.DLL or RSIB32.DLL can be accessed.

Generating a response buffer

Prior to calling the functions RSDLLi brd() and RSDLLi | rd(), a string of sufficient length must
be generated. This is possible either by defining the string or using the command Space$() .
Generating a string of the length 100: - Dim Response as String * 100

- Dim Response as String
Response = Space$(100)

If a response is to be output as a string from the measuring instrument, the appended blanks can be
removed using the Visual Basic Function RTrim().

Example:
Response = Space$(100)
Cal | RSDLLi brd(ud, Response, ibsta, iberr, ibcntl)
Response = RTri n( Response)
" Qutput of Response

Reading out trace data in real format

Using the function declarations in the file RSIB.BAS or RSIB32.BAS the responses of the device can
be assigned to one string only. If the data are to be read into an array with float values, the header
and the useful data must be read out with separate function calls.

Example of a header

# 4 2004
\

Prefix for Length of data, e.g.

r Number of digits of 501 pixels
binary data the following length 4 bytes/pixel
indication

In order to enable the trace data to be directly read into a float array, a special function declaration
must be created.

Declare Function RSDLLilrdTraceReal Lib "rsib32.dlI" Alias "RSDLLilrd"
(ByVal ud% Rd As Single, ByVal Cnt& ibsta% iberr% ibcntl& As |Integer
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Example:

Dimibsta As Integer ' Status variable

Dimiberr As Integer " Error variable

Dimibcntl As Long " Count variable

Dimud As |nteger " Handl e for neasuring instrument

Dim Result As String

DmDi gits As Byte

Dim TraceBytes As Long

Dim TraceDat a(501) As Single

Buffer for sinple results

Nunmber of digits of length indication
Length of trace data in bytes

Buffer for floating point

Bi nary data

Set up connection to instrument

ud = RSDLLi bfind("89.10.38.97", ibsta, iberr, ibcntl)
" Query trace data in real fornat

Cal | RSDLLi bwrt (ud, "FORM DATA REAL, 32", ibsta, iberr, ibcntl)
Cal | RSDLLi bwrt (ud, "TRACE? TRACEl", ibsta, iberr, ibcntl)

"Read number of digits of length indication

Result = Space$(20)

Call RSDLLilrd(ud, Result, 2, ibsta, iberr, ibcntl)
Digits = Val (M d$(Result, 2, 1))

"Read | ength indication

Result = Space$(20)

Call RSDLLilrd(ud, Result, Digits, ibsta, iberr, ibcntl)
TraceBytes = Val (Left$(Result, Digits)) "and store

Read out trace data
Call RSDLLilrdTraceReal (ud, TraceData(0), TraceBytes, ibsta, iberr,ibcntl)

Programming examples:

* In this example, the start frequency of the instrument is queried.

Dimibsta As |Integer Status vari abl e
Dimiberr As Integer Error variable
Dimibcntl As Long ' Count variable
Di mud As |nteger ' Handl e for measuring instrument
Di m Response As String ' Response string

Set up connection to nmeasuring instrunent
ud = RSDLLi bfind("89.10.38.97", ibsta, iberr, ibcntl)
If (ud < 0) Then
" Error treatnment
End |f
' Send query comrand
Cal | RSDLLi bwrt (ud, "FREQ START?", ibsta, iberr, ibcntl)
" Provide space for response
Response = Space$(100)
' Read response from neasuring instrunent
Call RSDLLi brd(ud, Response, ibsta, iberr, ibcntl)
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¢ In this example, a Save/Recall of the instrument setups is performed.

Dimibsta As Integer ' Status variable

Dimiberr As Integer " Error variable

Dimibcntl As Long " Count variable

Dimud As |nteger " Handl e for neasuring instrument
DimCmd As String " Command string

Set up connection to measuring instrunent
ud = RSDLLi bfind("89.10.38.97", ibsta, iberr, ibcntl)
If (ud < 0) Then

" Error treatnment
End If
" Request instrument settings

Cmd = " SYST: SET?"
Call RSDLLi bwt(ud, Crd, ibsta, iberr, ibcntl)

" Store instrument response in file

Cal | RSDLLi brdf (ud, "C:\db.sav", ibsta, iberr, ibcntl)

" Reset instrunent
Cal |l RSDLLi bwrt(ud, "*RST", ibsta, iberr, ibcntl)
" and restore the previous settings
to this end disable the END nessage
Cal | RSDLLi beot (ud, 0, ibsta, iberr, ibcntl)
" first send off command
Cal |l RSDLLi bwrt(ud, "SYST:SET ", ibsta, iberr, ibcntl)
" enabl e the END nessage again
Cal | RSDLLi beot (ud, 1, ibsta, iberr, ibcntl)
' and send the data
Call RSDLLi bwtf(ud, "C\db.sav", ibsta, iberr, ibcntl)
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Visual Basic for Applications (Winword and Excel)

Programming hints:

The programming language Visual Basic for Applications (VBA) is supported as a macro language by
various manufacturers. The programs Winword and Excel use this language for the versions Winword

97 or Excel 5.0 and higher.

For macros created with Visual Basic for Applications, the same hints are valid as for Visual Basic

Applications.

Programming example:

» Using the macro Quer yMaxPeak a single sweep with subsequent query of the maximum peak is
performed. The result is entered in a Winword or Excel document.

Sub Quer yMaxPeak()

Dimibsta As |Integer
Dimiberr As Integer
Dimibcntl As Long
Dimud As Integer

Di m Response As Stri

ud =

If (ud < 0) Then
Cal |
End

End | f

Det er m ne maxi mum

Status variabl e

Error variabl e

transferred characters

Unit Descriptor (handle)for
Response string

i nst runent
ng

Set up connection to measuring instrument
RSDLLi bfi nd("89. 10. 38. 97",

i bsta, iberr, ibcntl)

MsgBox (" Devi ce with address 89.10.38.97 coul d" & _
"not be found",

vbExcl amat i on)

peak in the range 1-2MiZ

Call RSDLLi bwrt(ud, "*RST", ibsta, iberr, ibcntl)

Call RSDLLi bwrt(ud, "INIT: CONT OFF", ibsta, iberr, ibcntl)
Call RSDLLi bwrt(ud, "FREQ START 1MHZ", ibsta, iberr, ibcntl)
Cal | RSDLLi bwrt (ud, "FREQ STOP 2MHZ", ibsta, iberr, ibcntl)
Call RSDLLi bwrt(ud, "INIT:IMM*WAI", ibsta, iberr, ibcntl)
Call RSDLLi bwrt (ud, "CALC: MARK: MAX; Y?", ibsta, iberr, ibcntl)
Response = Space$(100)

Call RSDLLi brd(ud, Response, ibsta, iberr, ibcntl)

Response = RTri n(Response) ' Cut off space

Insert value in current docurment (W nword)

Sel ection. |l nsertBefore (Response)
Sel ecti on. Col | apse (wdCol | apseEnd)

Term nate connecti
Cal | RSDLLi bonl (ud,

End Sub

on to measuring instrunent
0, ibsta, iberr, ibcntl)

The entry of the peak value in the Winword document can be replaced as follows for Excel:

1142.8142.12

Insert value in current docunent (Excel)
Acti veCel | . For mul aR1C1

Response
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C/C++

Programming hints:
e Access to the functions of the RSIB32.DLL (Windows platforms)

The functions of the RSI B32. DLL are declared in the header file RSI B. H. The DLL functions can be
linked to a C/C++ program in different ways.

1. Enter one of the supplied import libraries (RSI B. LI B or RSI B32. LI B) into the linker options.

2. Load the library using the function LoadLi brary() during runtime and determine the function
pointers of the DLL functions using Get Pr ocAddr ess() . Before the end of the program, the
RSI B. DLL must be unloaded again using the function Fr eeLi brary().

When import libraries are used, the DLL is automatically loaded immediately before the application is
started. At the end of the program, the DLL is unloaded again unless it is still used by other
applications.

* Access to librsib.so functions (Unix platforms)

The functions of | i br si b. so are declared in the header file RSI B. H. Upper/lower case characters
for file names are typically observed under Unix. The library functions are linked to a C/C++ program
by entering the - | r si b linker option.

The shared library | i br si b. so is automatically loaded on starting the application. The accessibility
(for example via standard path) of the library must be ensured. Refer to the beginning of this main
chapter under ,Unix Environment".

* Query of strings
If instrument responses are to be further processed as strings, a zero termination must be appended.

Example:
char buffer[100];

RSDLLi brd( ud, buffer, & bsta, & berr, & bcntl );
buffer[ibcntl] = O;
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Programming example:

In the following C program example, a single sweep is started on the device with the IP address
89.10.38.97 and subsequently a marker is set to maximum level. Prior to the search for maximum, a
synchronization to the end of the sweep is performed. For this purpose the command " * OPC'
(Operation complete) is used to create a service request at the end of the sweep, for which the
control program waits with the function RSDLLWAi t Srq(). Then the maximum is determined
(" CALC: MARK: MAX") and the level read out (" Y?").

#defi ne MAX_RESP_LEN 100

short i bsta, iberr;

unsigned long ibcntl;

short ud;

short srq;

char MaxPegel [ MAX_RESP_LEN] ;
char spr;

/] Determ ne handle for instrunent
ud = RSDLLi bfind( "89.10.38.97", & bsta, & berr, & bcntl );

[/ if instrunent exists

if (ud >=0)

{

/1 Set timeout for RSDLLWAItSrq() to 10 seconds
RSDLLi bt mro( ud, 10, & bsta, & berr, & bcntl );

/1l Activate SRQ generation via event status register (ESR)
/1 and enable ESB bit in SRE register
RSDLLi bwt( ud, "*ESE 1;*SRE 32", & bsta, & berr, & bcntl );

/1l Set single sweep, trigger sweep and use "*OPC' to cause
/1l the generation of a service request at the end of the sweep
RSDLLi bwrt( ud, "IN T: CONT of f;INIT;*OPC", & bsta, & berr, & bcntl );

/1 Wait for SRQ (end of sweep)
RSDLLWAi t Srq( ud, &srq, & bsta, & berr, & bcntl );

/1 Clear RQS/ MSS bit
RSDLLi brsp( ud, &spr, & bsta, & berr, & bcntl );

/[l if sweep is term nated
if (srq)
{

/1l then set marker to first maxi mum and query the | evel

RSDLLi bwrt ( ud, "CALC. MARK: MAX; Y?", & bsta, & berr, & bcntl );
RSDLLi | rd( ud, MaxPegel, MAX RESP_LEN, & bsta, & berr, & bcntl );
MaxPegel [i bcntl] = O;

/1 End connection to instrunent
RSDLLi bonl (ud, 0, & bsta, & berr, & bcntl ) ;

}

el se

: /] Error Instrunent not found

}
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