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R&S FSH3 and R&S FSH6 Data sheet

Specifications

Specifications are valid under the following conditions: 15 minutes warm-up time at ambient
temperature, specified environmental conditions met and calibration cycle adhered to. Data without
tolerances: typical values only. Data designated as "nominal": design parameters, i.e. not tested.

Specification ' Condition I R&SFSH3 |  R&SFSHE
Frequency o h ' . _
Frequency range 100kHz to 3 GHz 100 kHz to 6 GHz
Reference frequency
Aging 1 ppmiyear
Temperature drift 0°Cto 30°C 2 ppm
30°Cta50°C in addition 2 ppm/10 °C
Frequency counter
Resolution 1t Hz
Frequency span GHz, 10kHzto 3GHz | 0 Hz 10kHzto 6 GHz
Spectral purity
S58 phase noise f =500 MHz, 20 °C to
30 °C
30 kHz from carrier <85 dBc {1 Hz)
100 kiz from carrier <100 dBc¢ (1 Hz)
1 MHz from carrier <120 dBc {1 Hz)
Sweep time span =0 Hz 1msto 100 s
span > 0 Hz 20 ms to 1000 s, min. 20 ms/600 MHz
Bandwidths
Resolution bandwidths 1145.5850.13 1. 3, 10, 30, 100, 200, 300 kHz, 1 MHz
(-3 dB)
1145.5850.03, .23, in addition 100 Hz, 300 Hz
1145.5850.06, .26
Tolerance < 300 kHz 5 %, nominal
1 MHz _ +10 %, nominal
Resclution bandwidths with option R&S FSH-K3 in addition 200 Hz, 8 kHz, 120 kHz
{~6 dB) installed
Video bandwidths 10 Hz to 1 MHz in 1, 3 steps
Amplitude .
Display range average noise level displayed to +20 dBm
Maximum  permissible  DC ' 50V /80V Y
veltage at RF input {does not
correspond to test voltage)
Maximum power 20 dBm, 30 dBm (1 W)} for max. 3 minutes
Intermodulation-free dynamic third-order IM products, 66 dB
range 2 x -20 dBm, reference {+13 dBm third-order intercept)
level = ~10 dBm

i 80 V as of serial number 100800 {model 1145.5850.03) or 101600 (modal 1145.5850.13) modeals 1145.5850.23, 1145,5850.06 and .26 alt serial numbers.

1145.5973.11 Ti1 E-8



Safety Instructions

11. The outside of the instrument is suitably | 12. Any additional safety instructions given in this
cleaned using a soft, lint-free dustcloth. Never manual are also o be observed.
use solvents such as thinners, acetone and
similar things, as they may damage the front
panel tabeling or plastic parts.



R&S FSH Certificate of quality

Certificate of quality

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 developed, manufactured and tested in compliance with our quality
management system standards. The Rohde & Schwarz quality management system is certified
according to 1SO 9001.

Certified Quality System
IS0 9001
DQS REG. NO 1954-04



ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 2002-41

Thisisto certify that:

Equipment type Stock No. Designation

FSH3 1145.5850.03/.13/.23 Handheld Spectrum Analyzer
FSHB 1145.5850.06/.26

FSH-Z1 1155.4505.02 Average Power Sensor
FSH-Z18 1165.1909.02 Average Power Sensor

FSH-Z2 1145.5767.02 VEWR Bridge and Power Driver
FSH-Z32 1145.5796.02 Spare Batterie Pack

FSH-Z33 1145.5809.02 Spare Power Supply

FSH-Z44 1165.2305.02 Directional Power Sensor

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:

ENG1010-1 : 2001-12
EN55011: 1998 + A1: 1999, Klasse B
EN61326: 1997 + A1: 1998 + A2 : 2001

For the assessment of electromagnetic compatibitify, the limits of radio interference for Class
B equipment as well as the immunity to interference for operation in industry have been used
as a basis.

Affixing the EC conformity mark as from 2002

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

Munich, 2004-05-04 Central Quality Management FS-QZ / Becker

1145.5850.01 CE £-6



R&S FSH Support Center

Support Center

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.

i 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.

if you wish to receive the latest news about and updates for a specific instrument, please send
|} us a short e-mail indicating the instrument, We will then send you up-to-date information on a
regular basis.

Support Center

Telefon / Telephone: +49 180 51242 42

Fax: +49 8% 41 29 - 137 77

e-mail. CustomerSupport@rsd.rohde-schwarz.com



Adressen/Addresses

FIRMENSITZ/HEADQUARTERS

Ronde & Schwarz GmbH & Co KG
Miihidoristrafe 15 - D-816871 Minchen
Postiach 80 14 63 - D-81614 Mdnchen

WERKE/PLANTS

Rohde & Schwarz Messgerdtebau GmbH
Riedbachstrafie 58 - D-87700 Memmingen
Postfach 1652 - 0-87686 Memmingen

Rohde & Schwarz SmbH & Co K6

Werk Teisnach

Kaikenrigder Swale 27 - 0-94244 Yeisnach
Pastfach 1149 - 154240 Teisnach

Rohde & Schwarz GmbH & Co. KG
Dignsteistungszentrum Kdin
Graf-Zeppekn-Strale 18 - D51147 Kbin
Pastfach 98 02 60 - D-51130 Kdin

TOCHTERUNTERNEHMEN/SUBSIDIARIES

Hohde & Schwarz Vertrighs-GrmbH
Mihidoristrafie 15 - D-81671 Miinchen
Postiach 8 14 89 - (81614 Miinchen

Rohda & Schwarz internatianal GmbH
MhldoristraBe 135 - D-81671 Munchen
Postlach 80 14 65 - D-81614 Minchen

fohde & Schwart Engineering and Sales
GmbH

Mdhidorfstafie 19 - D-81671 Minchen
Postfach 80 14 24 - D816 14 Miinchen

ALS BICK Mobilfunk GmbH
Fritz-Hahne-Str. 7 - D-31848 Bad Mander
Postfach 2062 D-31844 Bad Munder

Ronde & Schware FTK GmbH
Wandenschiossstralle 1668, Haus 28
0-12557 Barkin

fohde & Schwarz SiT GmbH
Agastrafie 3
(12483 Berlin

Phone
Fax
E-mad

+49 89141 29-0
+43 B3 4129-121 54

A8 83315 1050
£40 (B33} 19811 24

+49 {99231 8570
+A8 332 8571 4

+48 {22033 45-0
+48 {7203} 45 51-308

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

+43 18947 29137 74
+43(89) 41 29-137 77

+49{R9} 41 29-128 84
+43189) 41 25-120 50

40089141 25197 1
+43 (89 41 29-137 23

+49 15042} 998-0
+49 {50421 398-105

+49 {301 638 31122
+&9 {301 855 50-271

+49 (30 658 84-0
+49 {30} 638 B4-183

ADRESSEN DEUTSCHLAND/AGDRESSES GERMANY

Rohde & Schware Vertriehs-GmbH
MihidoristraBe 15 - 181671 Mdnchen
Postiach 80 14 89 - 0-81614 Mdnchen

Iweigniededassungen der Rohde &
Schwarz Vennebs-GmbH/Branch offices of
Honde & Schwart Vertriebs-Ombh

Zweigniedertassung Nord, Geschaftsstetie
Barlin

Ernst-feuter-Plat 10 - D-10587 Berin
Postach 100820 - 0-10566 Berin

Jweignisderiassung Biro Bann
Joge-Wirmar-Stralle 1-3 - 0-53123 Bonn
Pastfach 140264 - §-33057 Bonn

Zweignisdertassung Nord, Geschiftsstelie
Hamburg

Stailshooper Alle 47 - 0-22308 Hamburg
Postiach BG 22 43 - 0-22232 Hambury

Iweigniaderfassung Mitte, Geschalissiatie
LGTH]

Niederkasseler Strafe 33 - D-51147 Kiin
Pastfach 300 148 - 3-51111 Kiin

+45 88 4129131 14
+A988 4125-103 1Y

+49 {305 34 73 488
+45{30) 34 79 48 48

+48 {Z261 918 860
+&91228) 25 50 87

+40 {40163 78 000
+49 {40} 630 78 7

+49 {2203) 867-0
+4817203; 807-850

Athania

Algeria

Argentina

Australia

Austria

Azerbaijan

Baltic
Countries

Bangladesh

Belgium

Brasit

Brunei

Butgaria

Besaia-
Herzegovina

Zweigniederlassung Sid, Geschéfisstelte
Minchen

Mdhidorfstrale 15 - B-81671 Minchen
Postfach 8C 14 69 - D-81614 Minchen

Zweigniederassung Sid, Geschiftsstelie
Niroberg

Donaustralie 35

{3-304517 Niimberg

Zwaigniederiassung Mitte, Geschiftssiale
Neu-Isenburg

Siemensstrate 20

D-83263 Neu-isenburg

+43 {83} ¢1 86 95-0
+40 188} 40 47 84

+48311) 542 (30
+43 {911} 642 £3-33

+48 (61023 20 070
+48 {6102) 20 07 72

ADRESSEN WELTWEIT/ADDRESSES WORLOWIDE

sighe / see Austna

ROHDE & SCHWARZ
Bureau 4'Alger

5B Place de Laperring
16035 Hydra-Algar

PAECISION ELECTRONICA S AL,
Ay. Pde Julio A. Roca 710 - 6° Piso
{CIB67ABP) Burnos Alres

ROHDE & SCHWARZ {AUSTRALIA} Pry. Lid,

Sales Suppert

Unit §

2-8 Sowth Street
Rydatmere, NSW. 2116

ROHDE & SCHWARZ-OSTERREICH
Ges.mb H.

+21342t) 4820 18
+213{21) 69 48 08

+5414141 3314199
54104133451 1)

alberto_lombardi@prec-glec com.ar

+51(21BB 454100
+61{2196 38 39 88

tyadell james@rsaus. rohde-

schwarz.com

+43 (150261 410
+43 (1507 61 41-14

office@rsoe rohde-schwarz.com

Sonndeithnergasse 20
1100 Wien

ROHDE & SCHWARZ Azerbaijan
Liaison Office Baku

1SR Plaza

340 Nizami Str.

370600 Baku

siche / see Denmark

Bit Consortium L1d.
Corporation Office

House No: 95/4, Block - 7
Road No. 4, Banani
Ohaka-1213

HOHDE & SCHWARZ BELGIUM NV,
Excelsioriaan 31 Bus !
1930 Zaventem

ROWDE & SCHWARZ DO BRASIL LIDA.

Av. Adfrede Bgidic de Souza Areaba n® 117,

1° andat - Santo Amarg
(4726-170 Sao Paulo - §F

GKL Equipment PTE. itd,
Jursng Paint Post Ofice
£ 0.80x 147

Singapore 915405

ROHDE & SCHWARZ OSTERREICH
Representation Office Bulgaria
3§, Fridtjo! Nansen Bivd

1000 Sofia

sighe / see Slovema

+894{12)9331 38
+394 (1245303 14

R3-Azerbaiian@RUS. Rohde-

Schwarz.com

+B80 {2} 88106 53
+B80 (2} 882 82 91

+32{N TN 5062
+3212) 7250536

info@rsh.rohde-schwarz.com

+55 {11156 44 86 11 [ganeral]
+55 {11} 56 44 86 25 {sales}

+55 {11} 56 44 86 36

sales-hrazii@rsdb.rohde-

sChwan.com

+85{BI 216 06 26
+B5(6) 27606 29

giegpt@singnet com sy

+359(2)963 4334
+359{2) 863 21 97

rohdebg@rsoe.rohde-schwar com



Adressen/Addresses

Canada

Canada

Chite

China

China

China

China

China

Ching

Ehira

China

Croatia

Cyprus

{zech Republic

ROHDE & SCHWARJZ CANADA Inc.
555 March Rd.
Kanata, Ontarig X2K 2M5

TEKTRONIX CANADA Inc.
Test and Measurement
44729 Place Otivia
Saint-Laurent, Py

Mantreal HAR VB

GYREQD Lida,
Av. Lawrain 6666
Santiago

ROMOE & SCHWARZ China Ltd.
Representative Office Shanghat
Centrat Plara

2271 Huangpi Narth Road

M 807/803

Shanghai 200001

ROHDE & SCHWARZ Ching Lid
Representative Office Baifing
Room §62. Parkview Center

2 Jizngrai Road

Chao Yang District

Beijing 100018

AGHOE & SCHWARIZ China Lid
Hepraseniative Office Guangihou
Room 7903, Metro Plaza

183 fanhe North Boad
Guangzhou 510675

ROHDE & SCHWARY China L1d
Representative Office Chengdu
Unit G, 28/, First City Ptaza
308 Shuncheng Avenus
Chengdy 810017

ROHDE & SCHWARZ China Lid.
Unit 3115

IUF Entertainment Budding

30 Queen's Hoad Centeal
Hengksng

BOHDE & SCHWARZ China Lid,
Representative Office Xian
Room 10125, Jangue Hotel Kian
No. 2, Huzhy Road

Xian 710048

Shanghai ADHDE & SCHWARZ
Communication Technolagy Jo L1d
Centeai Plaza, Unit 80%

227 Ruanggi Nork fload
Shanghai 200083

Beijing ROHDE & SCHWARZ Communication
{echnotogy Colug.

Room 106, Parkview Lentre

No. Z. Jangtat Road

Chao Yang Distrct

Beijing 160016

siehe / see Slovenia

HINIS TELECAST LT

Agiou Thoma 18

Kiti

Larnaca 7550

ROHDE & SCHWARYZ - Praha 510,
Hadovka (ffice Park

Evrepska 33c
16008 Praha 6

+ {613} 582 80 09
+1{613} 58280 09
cgirwarnauth@escanada.ca

+1{574333143 3
+ 115181 3315891

+56{21339 2000
+56121339 2010
drussbaum@dymen.com

85 (21163 75 80 18
57U 7591 70

+86 110164 3123 78

+80 110164 3798 B8
info.rschina@rsbyp robde-
schwan.com

+86 1201 87 55 £7 58
+86 {20187 55 47 59

B {26186 52 76 05 0 09
+BR (281865276 10
shpc@mail so.coinfo nat

+B5 171 21 63 06 70
+85 1 216808 98

8829} 121 8233
+86 {291 324 60 13

shaery.ya@rshp rohde-schwarz.com

+6 {10} 64 38 80 80
+85 {10164 38 97 06

+357 1243425178
+357 144248 2
hinis@logos.cy.net

+H420 1224311232
+420{2)2631 7043

office@rscz rohde-schwar com

Denmark

Ecuader

Eqgypt

EE Saivadar

Estonda

Fentand

France

France

france

France

France

france

Ghana

Greece

Guatemata

Honduras

Honghong

Hungary

teeland

ROHOE & SCHWARZ DANMARK A/S

Efby fndustrive] 40
2800 Glostrup

REPRESENTACIONES MANTRZT
WEINZIERL

ia Lactea No. 4y Via Sta. indg
P.0 Box 17.22-20308

1722 Lumbayi-Quito

UAS. Universal Advanced Systems

31 Manshst Fl-Bakey Street
Heliopofis
11341 Cann

sighe { 528 Mexico

ROHDE & SCHWARZ DANMARK A/S

Estonian Branch Dffice
Narva mnt, 13
13151 Taltian

Orbis Oy
?.0.8ox 1
(04271 Helsingki 42

ROHDE & SCHWARZ FRANCE
immeubls “Le Newton”

3-11, rue Jeanne Bratonniar
972366 Meudon La Fordt Cédex

Niederdassung/Subsidiary fennes
37 Rue du Bignon

Bt A

F-35510 Cesson Sevigne

Niedertassung/Subsidiary Toulouse
Technopare 3

8P 501

F-31674 Labége Cédex

Ai-an-Provente

Office Lyon

(lfice Nancy

KOP Engineering tid.
P.0. 8ox 11612

3rd Floor Akai House, Osu
Accra North

MERCURY SA,
6, Loukianouy Sty
{0675 Athens

siehe / see Mexico
siehe / see Mexico

Hectronic Sciantdic Frgmessng
J6/F Dorset House, Takoo Place
979 King's Road

Quarry Bay

Hang Kong

AOHDE & SCHWARY
Budapesti froda
Vaei (1 169

1138 Budapest

siehe / see Denmark

+45 {43] 43 56 89
HAS A5 63 7T 44

+5493(22;89 65 97
+583{22; 89 65 97
mweinzieri@accessinter net

+200 {2} 455 57 44
+2012) 756 17 58
an_uas@mipuch com

+3T2{61 143123

+372161 1431 1

margo fingling@rsdk.rohde-
schware.com

+358 {41 47 88 30
+358{3) 531604
info@orbis fi

+33{1} 4136 1060
+33{1j413611 73

+33{0} 2995197 00
+33{01 2995188 77

+13{03 561391068
+33 (015613953 10

+33 (0) 434 07 39 94
+33 {01 494 07 55 11

+33{C47B 23 88 10
+13{0 &8 751857

+33{0i 383545129
+33 (01381 54 82 65

+233(21 778913
2334711701906 20

+302 1672292 13
+302 1361 7215198
mercury@hol.gr

+852 (25) 0763 33
+852 (25 0764 75
stephenchau@ese.com hk

+36{1}412 4460
+36¢4H412 4480
rehdehu@rsoe rohde-schwarz.cam

FaaiscNy



Adressen/Addresses

Iadia

india

India

India

Indonesia

fran

{reland

Israel

lsraet

italy

tHaly

Jagan

Jordan

Kazakhstan

ROHDE & SCHWARZ lndia Pvt. Ltd,
Bangatore Office

No. 24, Service Road, Domiur

Ind Stage Extension

fangalgre - 560 471

+8T{B 5352362
+811B0} 53503 64
rsindiab@rsni.net

ROHDE & SCHWARZ Iredia Pyt Lid.
Hyderahad Gfice

302 & 303, Millenium Centre
£-3-1099/1100, Somajiguda

+91 140y 233224 18
+311481 23322732
rsindiah@nd? dot.netin

Hyderabad - 50 016

ROHDE & SCHWARZ india Pvi, Lid.
244, Okhla Indusirial Estate, Phase-it
New Delhi 110026

R 26326181
S B R BT
sates@rsindia rohde-schwarg
services@rsindia rohde-schwan.com

ROHDE & SCHWAR/ india Pvt. Ltd.
AS fadis Mumbai Otfice

8603, Remi Bizcourt, Shah industral
Estata, Off Vesrs Desai Road
humbai - 408 058

31226301810
+81 {22126 3263 73
rsindiam@rsnl.ngt

FT RGHOE & SCHWAR! indonesia B2 T30 08
+624211252 3607
sates@rshj rohde-schware com

services@rshi.rohde-schwarmz.com

Graha Paramita Sth Floor
Jin. Denpasar Raya Blok D-2
Jakarta 12940

HOHOL & SCHWARZ IBAN +98 {21} B72 42 86
H2NEIT MR
Groundfioer No_ 1, 14th Streer rs-tehran@neda.net
Khaled Esiamboli {Vozara} Ave.

15117 Tehran

siehe / see Uniied Kingdom

EASTRONICS LTD.
Masstachnik / T&M Equipment
11 Hozanis 5¢.

7.0 Sox 39300

Tet Ay 51357

#8712 (368587 17
+S1T {3645 05 65
david_hasky@eass oo

JM Mass fEnginesring) L.
Komminikationstechnik/ Communications
Eguipment

4 Oded Strest

#.0 Hax 867

572109 Ramat Gan

+972 316 2857
+972 (31631 40 58
immoss@zahav net.it

ROHDE & SCHWARZ ITALIA S p 3.
Gentrs Direzionale Lombarde

Via Roma 108

20060 Lassinag de Pecchi {M]

L1295 704203
+35000 9530827 712
ornelia erippa@rsi rohde-
schwarf com

ROHDE& SCHWARZITALIA S pa,
Yig Tipurtna 1187

+36(06] 4159 82 16
+38(96) 415982 10

30756 Roma

ADVANTEST Corporation +B1{313936 4130
RS Sales Depariment +B1{313930 4188
1321, Asahi-tho ASSales@advantest.ooip
Netimd-ku

Yakyo 179-00711

Jordan Lrown Enginesring & Trading To. +967 [6) 462 17 28
+967 |6) 46596 72
Jabal Amman, Second Circle jocrowa@yo.com.jo
Yousse! Ezzideen Street

PO Box 6304 14

Amman, 11183

ROHDE & SCHWARZ Kazakhstan
Representative Office Almaty

Pi. Respubliki 15

480013 Almaty

I NREIHS

+7{32 12634633
AS-Kazakhstan@RUS-Ronde-
Schwarz.com

Kenya

Horea

Kuwvait

Latvia

Lebanon

Liechtenstein

Lithuania

Luxermbourg
Macedarnia

Makaysia

Malta

Mexico

Kexico

Moldavia

Netherlands

New Zealand

Nicaragua

Nigeria

Excel trnterprises Lid
Dunga Road
#.0.Box 42 788
Nairohi

ROHDE & SCHWARZ Korea txd.

‘83-28 Noohyun-Dong, Kangnam-Ku

Seoul 135010

Group fFive Trading & Coatracting Co
Kezanine Hoor

Ab-Bana Towers

Ahmad A! Jaber Streat

Sharg

ROHDE & SCHWARY DANMARK A/8
Latvian Branch Office

Markela iela 21-301

1050 fliga

RIBIDE & SCHWARZ Lisison Otfice .
/o Haji Abduliah Alireza Co. Ltd.

f .0 Box 361

Riyadh 1141t

siefie / see Switzerland

AOHDE & SCHIWARZ DANMARK A/S
Lithuanian Office

Lukiskiv 5-228

2600 Vilniys

sighe / see Belgium
sighe / see Slovenig

BAGANG TEXNIK SON. BRD.
No. §, Jalan §§ 4D/2
Selangor Darud Ensan

47301 Petaling .Java

iTEC Internationat Technology Lid
B'Karz Road
San Gwann SGN 08

Aohde & Schwarz de Mexico [RSMX]
§de Rl deCV

German Centse Oficna 4-2-2

Av Santa 8 170

Cal. Lomas de Sama Fé

G116 Maweo DF.

Aokde & Schwarz de Mexico (RSMXY
Ay, Prol. Americas No. 1689, 2° Piso
Cot. Country Bl
Guadalaara, Jal
Mexico CP, 44630

sighe f see Romani

ROHDE & SCHWARZ NEDERLAND B.V.

Perkmsbaan 1
3434 NO Nieuwegein

hichecom
1 Linctln Ave

Tawa, Wellington
siehe / see Mawico

Ferrestaal [NIGERIA] Ltd

2.0, Box 7201

27123 Adeyamo Alkaila Street
Victora tsland

Lagos

+254 {2} 5580 88
+2o4 {154 4679

+B2i21 514 4545

+BZ{21514 4543

sales@rskor rohde-schwan.com
service@rskor rohde-schwarz com

+065 {2444 91 72/7374
+ 065 {244195 28
jk_aganwal@yahoa.com

+371 (7150 2355
+371 17150 2360
rsdk@rsdk rohde-schwar.com

+866 {1} 465 64 28 a2 300
+566 {11 485 64 28 £xx. 229

chris porrky@rsd rohde-schwars com

+370(5} 23950 16
+370(5: 23950 11

+60{3} 27035568
+60 13} 27 03 34 38
mey nara@danik.com.my

FISEZY A0 e 17 20
+356 (211374353
sales@itac.com.mi

+52 (55185039513

+52 155185039515
latinpamerica@rsd rohde-
schwarz.com

+52 (33 I TSI 1D
+32 {33} 36 78 8200

+31 {301 600 17 0O
#3130 609 173
into@rsn.rahde-schwarz com

+54 143232 1233
+64 (41232 32 30
rob@nichecom.co.nz

+234{1)1262 0060
+234 11} 262 00 64
fs-nig@iinkserve comng



Adressen/Addresses

Norway

Dman

Pakistan

Panama

Papua-New
Gurines

Philippines

Paland

Portugal

Remania

Aussian
Federatics

Saudi Arabia

Serbia-
Moatenegro

Slovai
Repubdic

Slovenia

Sauth Africa

South Afcica

Spain

AOHDE & SCHWARZ NORGE AS
Enebakkvaien 302 8
1188 Oslo

Mustafa Suftan

Science & industry Co. LLE.
P0.Box 3340

Postal Code 112

Ruwi

Siemans Pakistan
23, Weut Jinnah Avenue
istamabad

siehe / see Mexico

sigha / see Austratia

MARCOM INDUSTRIAL EQUIPMENT, inc.

-1 Vernida i Candominium
120 Amorsolo St.

Legasp: Vittage

Makati City/ Philippines 1229

ROHDE & SCHWARZ Osterrsich SP.z 0.0,

Praadstawisietswn w Polsce
ul. Stawki 2, Pietrp 28
06-193 Warszawa

Rohde & Schwarr Portugal, Lda.

Alameda Antonio Sergio, n® 7
R/C. Sala A
2795-923 Lindg-a-Velha

AOHGE & SCHWAR]
Reprasentation Difice Bucharast
Str, Uranus 98

Se 2 ELS Ap 36

16102 Buturesti, Seetor §

ROHOE & SCHWARZ
Reprosentative Office Moscow
119180, Yakimanskaya nab., 2
Moscow

Mr. Chris Porzky

ROMHDE & SCHWART International GmbH

o/ Hajt Abdullah Alireza o, 11d.
P.0.Box 361
Hiyagh 11411

Representative Office Bafgrade
Tosa Jovanavica 1
11330 Beograd

Specialne systemy a software, 4 5.

Svrgia ul.
841 04 Bratislava

ROHDE & SCHWARZ
Representation Ljubljana
Thilisiska B3

1000 Lubljana

Protea Data Systems {Pry ] Lid

Communizations and Measurement Division

Privats Bag X19
Bramiay 2018

Protea Dala Systems {Pty.f Lid,
Cape Town Branch

Unit G8. Centurinn Business Park
Bosmandam Road

Miinerion

Cape fown, 1441

ROMDE & SCHWARZ ESPANA S A,

Saiceds, i1
26034 Madrid

+47 {73 38 66 00
+47 174130 65 01

+368 63 60 00
+068 60 70 66
m-aziz@mastafasuitan com

+82(51) 127 2200
+97 (51} 227 54 98
reza bokhary@siemens.com.pk

+63 {7813 28 31
+83 {7810 55 07
marcom@i-nextnet

+48 {27} 560 64 94
+48 [27] 860 64 93

rohgepl@rsoe rohde-sehwarz.com

+3511211 41557 00
+351 (21} 4155710
telerus@mail efepac pt

+50 (211410 68 46
+43 (4112013

rohdero@rsee rohde-schwar com

+7{095} 745 88 50 10 53
+7{(95} 745 88 50 10 53

rehaerus@rsoe rohda-schwarz com

+966 (11 465 B4 28 £xt. 303
+366 {1] 465 64728 Ext. 22§

chris porzky@rsy rohde schwarz.com

AR50 35
+387411)365 50 24

+471 (2165 42 24 88
+421121654207 88
stafan lozak@spacial sk

+386 {11 4234651
+IB6 (1142346 N

rohdesi@rsoe rohde-schwarz com

w2711 1185790
11735 58N
unicm@protea ¢o.2a

+27{21)555 36 32
+27 (211555 42 67
unicm@protea.co.2a

+3491 334 0 10
+34 (91329 05 06
rses@rses-rohde- schiwarz.com

Sei Lanka

Suwidan

Sweden

Switzerand

Sydda

Taiwan

Taiwan

Tanzania

Thaitand

Thailand

Trinidad
L¥obago

Turkey

Ukraine

United Arah

Esirates

United Arab
Emirates

LANKA AVIGNICS
658/1/1, Negambo Road
Mattumagala

Ragama

+B4 {39568 78
HB4{HN
tankavio@siiner ik

SodarMan Co. Lid +248(1114731 08

F.0.Box 11545 +268111) 473138
North of Franug Cementry 6/7/% Bldg. 16 solarman?S@hatmad com
Karthoum

ROHDE & SCHWARZ SVERIGE AB +46 {8} 605 13 00

Marketing Div. +45 {81505 1989
Flygidhsgatan 15 info@rss.se
128 30 Skarpnack

Aoschi Rohde & Schwarz AG
Mdhiestr, 7
3063 ittigen

+41131§922 15 22
HHEAYIIsI M
sales@rosehirohde-schwarzcom
Uecto Scientiic Office +963 {11} 23158 74
+963 {111 23188 75
Baghdad Street meme@hamshamil com
Bawara Ctinical Lab. Bidg
F 0 Box 8157
Damaseus

Lancer Communication Co. Ltd.
for Div. 1and 7

1B, Na. 30, Pei-ing Las Aoad
Taipei

+8H6 {2} 23 91 Hr0Z
+88612} 219582 82
infp@ancermomm com tw

System Communication Co. Ltd.
for Div. Zand §
165, No. 30, Pai-Ping East Road

+BH6 {7} 238110 62
+8861(2) 2395872 62
info@lancercomen. com tw

Taipel
S5TL Group +I55 10 IR0 1Y
P.0. 8o 7512 +255 12212788293

Dunga Street Plot M5
Oar es Salaam

sSti@twiga.com

Schmidt Electronics {Thailang) Lid.
B3 Governmant Housing Hank Bldg,
Tower I, 19th ficer, Rama 9 Rd.

+B671643 133000 38
+66 12184313 40
kamthoninthuyet@schmidithaitand.c

Huaykwang, Rangkapi om
Bangkok 10320

TPP Gperation Co., Lid. +66 {23 88043 47
41/5 Mocban Tarinee +B6 {24880 43 47

Baromrajehonnes Road
Vatingzhan, Bangkek 10170

thipsukon@tpg-operation.com

sighe / see Mexico

AOHDE & SCHWARZ Intermanional GmbH
Liaison Office istanbul

Bagdad Cad. 19173, Arda Apt. B-Blok
8130 Selamicesme-Istanbud

+30218) 385 W 17
+30{216) 385 1918
rsturk@superantine. com

ROHOE & SCHWARZ
Representative Dffice Kiev
4, Patris Loumoumba ol
G1042 Kiev

+38 {044} 768 60 55
+36 (044} 758 8 64
rohdeukr@rsoe rohde-schwars com

ROHBE & SCHWARZ International GmbH +9771 12163356 70

Liaison Olice Abu Dhabt +071 (2163156 71
PO Box 31158 michaal rogter@rsd rohde-
Abu Dhabi schwarz.com

ROHDE & SCHWARY Bick Mahile
Communication
P.{3 Box 17465

+H71 (48837135
«571 416837138
www.rsbick de

Dubai



Adressen/Addresses

United Arsh
Emirates

United
Kingdam

Uruguay

usa

USA

usA

Venezuela

Venezuela

Vietnam

West tndies

AGHBE & SCHWARY Emirates | L[
P.0.Box 31156
Abu Ohabi

ROHDE & SCHWARZ UK Lig.
Ancelis Business Park

Figet

Hampshire

BU 51 2U7 £ngland

AEROMARINE S A
Cerro Large 1497
11260 Montevideo

ROHOE & SCHWARY, nc.
Broadcast & Comm. Equipment
{US Headquarters)

1150-K Riverwoaod Drive
Columbia, MD 21046

Rohde & Schwarz Inc

Marketing & Suppor Center / TRAA
Equipment

549 S Afan Blumlgin Way

M/ 58925

Beaverton, GR 97077-60G1

Rohde & Schwarz tac.
Systams & EM Products
8084 Tristar Drive

Suite 120

Irving, Texas 75063

EQUIAR TEHECOM C A
Centra Seguros La Paz
Pisa 6, Locat E-B1

Ava. Francisco de Miranda
Boleita, Caracas 1070

REPRESENTACIONES BOPIC SA
Calie £-4

0za. San Jose

Urbs. Caurimare

Caracas 1061

Schmidt Vietram Co., {HK ) btd,
Representative Office in Hanoi
intern. Technofogy Cantes

8/F, HITC Building

239 Xuan Thuy Road

Cau Giay, Ty Liem

Hanei

sighe / see Mexico

+97112) 631 2040
+A71{21 631 30 40
rsuasam@emirates net.ae

+4&4 {12521 61 88 BB (sales)
+44{1252) 81 88 18 {service}
+44 {1152} BY 14 47
sales@rsuk rohde-schwarz.com

+588 (2} 400 35 62
+388i2) 40185 97
min@@agromasing.com 4y

+1410) 310 7800

EARCHURDL IR
rsatv@rsa.rohde-schwar com
rsacgmms@rsa cohde-schwars com

+ 115035 627 26 84
+1 {5031 627 25 65
info@rsa rohde-schwarz com

+1146%) 1135300
o1 [468) 7135301
nto@raa rohde-schwarz com

58211234 4636
+58 (2} 122385205
1. ramirer@equilablelacom com

+5B{2 12985 1128
+aB{2 1298534 34
incotr@canty.net

+84 (4] B34 61 85
+B4 (1) B34 61 88
svnhn@schmidigroug.com



R&S FSH Front view

1 Putting into Operation

Front view

External trigger /external Connector for
reference input BNC connector | power sensor

Generator output
N connector

RF input
N connector

Connector for Connector for

headphones AC power supply
: Display
Sofikey ‘ RST232~C
labels optical interface

Softkeys R A
gilt= R { = Status key
Alphanumeric mife .
keypad o | fam e e 4m-m— Rotary knob
On/off button & » W
Enfry keys — P&%& keys

1145.5973.12 1.1 E-8



Putting into Operation R&S FSH

Putting intfo Operation

The following section describes how to put the handheld spectrum analyzer into operation and how to
connect external devices, e.g. printers.

Section 2 describes the operation of the spectrum analyzer using simple measurements as examples.

Unpacking the Instrument

The R&S FSH comes in formfitting packaging that consists of upper and lower shells. The two shelis
are held together by tape.

The packaging contains all accessones supplied.

¥ Undo the tape to unpack the analyzer.

Upper sheli

RS-232-C

P
AC supp[yﬁ@

{country-specific)

(O _

Cluick Start

L —
; manual
Headphones
» Remove the R&S FSH and the accessories.
» Remove the protective foil from the screen.
Note: Each R&S FSH comes with a unique master PIN. Keep the master PIN in a secure place

away from the R&S FSH. If someone enfers an incorrect PIN three times in succession,
the R&S FSH cannot be used again until the master PIN is entered.

1145.56973.12 1.2 E-8



R&S FSH

Putting into Operation

Setting up the Instrument

The Handheld Spectrum Analyzer R&S FSH has been designed for operation in labs as well as for on-

sHe use for service and maintenance applications.

For any application, the R&S FSH can be set up to optimize ease of operation and the viewing angle of

the display.

When used as a desktop instrument, the R&S FS8H can
either be laid flat or it can be propped up using the
fold-out support at the back.

The R&SFSH can be laid flat for operation from
above. Because the grip is slightly raised at the back,
the R&S FSH is tilted forward to give the optimum
viewing angle for the display.

For use as a desklop, fold out the support at the rear
so that the instrument can easily be operated from the
front and the display can be read easily (see Fig.).

For on-site installation and service measurements, it is
best to hold the instrument with both hands. All the
controls are easy to reach {e.g. with your thumbs). Use
the R&S FSH-Z25 carrying bag so that.you have both
hands free to adjust the DUT. The R&S FSH can be
ptaced in the hanger provided on the open bag for this
purpose.

To secure the instrument in place, affix its carrying handle to the front of the carrying bag with the

Velcro tape.

The carrying handle at the top of the R&S FSH can also be used to hang it from cabinet doors, for

example. The shape of the grip ensures that the instrument does not fall off.

1145.5973.12 13



Putting into Operation R&S FSH

Switching on the Spectrum Analyzer

The R&S FSH can be powered using either the included power supply unit or internal battery. When
fully charged, the built-in nickel metal hydride battery provides an operating time of about four hours. On
delivery, the battery in the R&S FSH may be flat. Therefore, it must be charged before the R&S FSH
can be used. If the instrument is switched off, the charging time is four hours.
When the adapter is used, the R&S FSH’s battery is charged simultaneousty.

Insert the jack plug of the power supply unit into the POWER ADAPTER connector on the right-hand
side of the carrying handle so that it locks info position. Then connect the power supply unit to an AC
outlet. The voltage range of the power supply unitis 100 Vto 240 V.

Caution!  Only the supplied power supply unit - the R&S FSH-Z33 — may be used fo power the
R&S FSH or charge the battery from the AC supply.

Prior to use, make sure that the AC supply voltage is compatible with the voltage
specified on the power supply unit, Before inserting the power supply unit into the AC
power outlef, attach the appropriate adapter.

in vehicles, the battery can be charged from the cigaretie lighier socket using the R&S F3H-Z21 cable.

Caution! it is strictly forbidden to operate the R&S FSH via the cigarelte lighter socket while the
vehicle is in motion or the engine is running. in these cases, the R&S FSH must be off.

While the battery of the R&SFSH is being charged via the 12 V Car Adapter
R&S FSH-Z21, the car adapter must not be connecfed fo the vehicle's ground {for
example, via the RF connector) under any circumstances.

To switch on the R&S FSH, press the yellow button %= at the bottom left of the front panel.

To indicate that it is connected to the AC supply, the cgntm,smzqspmmm
R&S _FSH displays a connector symbol in the middle of C'FE%EER : ;;S.mgl_-;'zé; &‘giglt - g;gg ; mf—:%?:f
the display above the softkey labels. .

When the R&S FSH is switched on, it recalls the settings that it was using when it was {ast switched off.

Note: If the internal battery is completely flat, the R&S FSH cannot be switched on even though it
is connected to the AC supply via the power supply unit. In this case, the internal battery
must be charged for a while with the instrument switched off. Only then can the instrument
be switched on.

1145.5873.12 14 £-8



R&S FSH Puiting into Operation

Spectrum Analyzer Connectors
The R&S FSH has the following connectors:

RF input -
Connect the RF input via a cable with an N connector to the DUT. Make sure that it is not overloaded.

The maximum permissible continuous power at the RF input is 20 dBm (100 mW). It can be loaded with
up to 30 dBm (1 W) for a maximum of three minutes. If the instrument is loaded with 1 W for longer, it
heats up to such an extent that it may be destroyed.

Caution!  The RF input is AC-coupled. However, the DC input voltage must never exceed the value
specified on the housing; otherwise the coupling capacitor at the input may be destroyed
and, thus, the inpul aftenuator or mixer as well. The RF input is protected from static
discharges and voltage pulses by a combination of limiting circuits and high-voltage
arresters.

Input for external trigger or external reference (EXT TRIG/EXT REF)

Via the EXT TRIG/EXT REF BNC connector, either an external trigger signal is applied to start a
measurement, or a 10 MHz reference signal is applied for frequency synchronization. The trigger
threshold is similar to that of TTL signals. The level for the reference signal must be greater than
10 dBm. Switchover between external trigger input and reference input is via the SETUP key.

DC connector for external power supply (on the right-hand side of the carrying handle).

The DC connector is used to supply the R&S FSH with power from the AC/DC adapter and to charge
the R&S FSH internal battery. The input voltage for the instrument must be between 15V and 20 V.
Power consumption is approx. 7 W.

The battery can also be charged from a cigarette fighter socket in a vehicle. The adapter is available as
an R&S FSH accessory (R&S FSH-Z21, order no. 1145.5873.02).

Caution!  While the battery of the R&S FSH is being charged via the 12 V Car Adapter
R&S FSH-221, the car adapter must not be connected to the vehicle's ground (for
example, via the R&S FSH's RF connector or the power sensor) under any
circumstances.

Headphones connector (n the left-hand side of the carrying handle)
A 3.5 mm jack is provided for headphones. The internal impedance of the connector is approx. 10 Q.

RS5-232-C optical interface

{on the right-hand side of the R&S FSH; can be accessed by folding out the stand)

The RS-232-C optical interface is for connecting a printer or PC. The RS-232-C Optical Interface Cable
R&S FSH-Z34 (supplied with the R&S FSH) is used to make the connection. The optical connection
prevents spurious measurements as a result of interference from these devices. -

Use the Serial/Parallel Converter R&S FSH-Z22 for printers with a paralle! interface.
Connector for power sensor
The connector has been especially configured for Rohde & Schwarz power sensors. The connector is

used o power the sensor and o fransfer data via the power sensor’s interface. If the R&S FSH-Z2
(VSWR bridge and power divider) is used, it is controlled by the connector.
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Putting into Operation R&S FSH

Tracking generator output (models 1145.5856.13, 1145.5850.23 and 1145.5850.26 only)

Connect the tracking generator oufput to the DUT via an N connector. The nominal cutput level is
-20 dBm (100 yW). With the R&S FSH3 model 1145.5850.23, the level can be swilched between
-20 dBm and 0 dBm {1 mW). Up to 3 GHz, the R&S FSHE6 model 1145.5850.26 supplies an sutput level
of -10 dBm: above 3 GHz, the level is -20 dBm.

Caution! The ouiput is AC-coupled and a voltage that does not exceed the volfage slated on the
housing can be fed info the outpul; if this voltage is exceeded, the oulput may be
destroyed.
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R&S FSH Putting into Operation

Screen Settings

The R&S FSH's screen is a transflective, passive color LCD. Indoors, its brightness depends on the
intensity of the backlighting. If light irradiation is strong, the ambient light supports readability. The
viewing angle can be optimized by adjusting the contrast. To achieve maximum contrast, the screen
can be switched from color display to black-and-white display.

To strike a balance between battery operating time and screen display quality, set backlighting to the
minimum brightness needed.

Setting brightness
» Press the SETUP key.
» Press the DISPLAY softkey.

The submenu with the contrast, lighting and color
settings opens.

» Using the rotary knob or cursor keys, select LIGHT. .
and confirm by pressing the DISPLAY softkey or the
ENTER key again.

The BACKLIGHT submenu for the lighting level opens.
The level can be set to HIGH, NORMAL and LOW.

* Using the rotary knob or cursor keys, select the
setting you want and confirm by pressing the
DISPLAY softkey or the ENTER key.

Setting the contrast
» Press the SETUP Key.
¥ Press the DISPLAY softkey.

Save Cat
Preset §

The submenu with the conirast, lighting and color
settings opens.

» Using the rotary knob or the cursor keys, select
CONTRAST... and confirm by pressing the
DISPLAY softkey or the ENTER key again.

PP PRl T DR WP

The contrast value entry box opens. futo Powar Noun : Bisabled

dave Cal Data P n

»> Using the rotary knob, adjust the contrast uniil  Preset Settings

screen legibility is optimal.

When setting the contrast, view the display at the
same angle that will be used for the application.

¥ Confirm the entry with the ENTER key or by
pressing the DISPLAY softkey again.

The R&S FSH displays the setling in the Display
Condrast line in the overview of the setup settings.
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Putting into Operation R&S FSH

Setting the screen color

¥ Press the SETUP key.

» Press the DISPLAY softkey.

The submenu with the contrast, lighting and color
settings opens.

¥ tising the rotary knob or cursor keys, select TYPE...
and confirm with the ENTER key or by pressing the
DISPLAY softkey again.

¥ In the submenu that opens, select COLOR or
BLACK/WHITE.

»> Confirm with the ENTER key or by pressing the
DISPLAY softkey again,

The R&S FSH switches to the selected color settings.
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R&S FSH Putting into Operation

Country-Specific Settings

The R&S FSH is “multilingual” and can display text in the language of your choice. The softkey lettering
is always in English, The default setting (factory-setting) is also English.

Selection
» Press the SETUP key.

The R&S FSH displays all default settings. The last
Display Conkrast 16E %

two lines indicate the current language and the date  gackiignt Level ¥ Noemal

format. Auto Powor Down 15 minutas

» Press the LOCAL SETTINGS softke Date Foruiat e - LORGURGE...
Y. Length Unit : MHoten BArc Fﬂw‘

UHET OF LENG I'ﬂ

HARDUARE | LODALL - sgmrw
GEMCRAL . DISPLAY . seryp : SEETIHGS @ PRIFTER

A submenu with the LANGUAGE..., DATE FORMAT ...
and UNIT OF LENGTH.. entries opens. This menu
allows the eniry of a country-specific language, date
format or the unit of length used by the R&S FSH.

¥ Using the rotary knob or cursor keys, select the
LANGUAGE... you want from the menu and confirm
with the ENTER key or by pressing the LOCAL
SETTINGS softkey again.

The languages available are displayed in a submenu.

e are d ; Printer Baudrate P HO208 L AHGUAGE
The selected language is highlighted in red. Printer Type Laser - EumisH
Pincode Prataction : O :
FREHCH
» Usi he rotary kn or ke i Uisplay Contrast (2w GERMAR
Using t otary knob or curs ys, select the Bt L] Mora  SPANISH
tanguage you want. Auto Power Bown S mine  [TALIAK
Th iginall lected | is highlighted i { Englic o0 o
e orginally selected language is highlighted in  Language : Englis
g y e . quag g 9 Oate Format : ddAoon JRPRHESE
green. The red bar indicates the new selection. Length Unit : patap CHINESE
KORE R
. . . HARDWARE :oLOCAL © SETUP->
¥ Confirm the new selection with the ENTER key or by  SEMERAL . BISPLAY o ™ (orTTINGS @ PRINTER

pressing the LOCAL SETTINGS softkey.

¥ ‘Using the rotary knob or cursor keys, select DATE FORMAT... from the menu and confirm with the
ENTER key or by pressing the LOCAL SETTINGS softkey again.

> Uising the rotary knob or cursor keys, select the date format (dd/mmiyyyy or mm/ddlyyyy) and
confirm with the ENTER key.

¥ Using the rotary knob or cursor keys, select UNIT OF LENGTH... from the menu and confirm with the
ENTER key or by pressing the LOCAL SETTINGS softkey again,

¥ Using the rotary knob or cursor keys, select the required unit of length (METER or FEET) and
confirm with the ENTER key.

Note: The unit of length is relevant only with disfance-to-fault cable measurements in order io
display the faulf distance from the measurement plane.
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Putting into Operation

R&S FSH

Setting the Date and Time

The R&S FSH has an internal clock that can apply a date and time stamp, e.g. for output to a printer or

stored data records. The user can reset the date and time.

Setting the date

¥ Press the SETUP key.
» Press the GENERAL softkey.

> Using the rotary knob or cursor keys, select DATE. ..
from the menu and confirm with the ENTER key,

The value entry box above the row of softkey labels is
highlighted in red and displays the currently set date in
the selected format (dd/mm/fyyyy or mm/dd/yyyy). The
active value entry field is highlighted in white.

» Depending on the date format, change the day (dd)
or month (mm) by using the rotary knob, cursor keys
or a numeric eniry and confirm with the ENTER key.

After the entry, the cursor automatically moves to the
second field in the date (day or month, depending on
the date format). Proceed with the next two fields as
with the first.

Display Contrast 152K
Backliuht Lavel : Hormal
Auto Power Bown 1 5 minutoes
Language : Engfish
Date Format ddlquygg
Length Unit N&E‘" iy

, BIsPLaY.

SOCAL . SETUR=>
| SETTINGS i - PRINTER

T SE-T_UP-:.

After the last data block has been entered, the R&S FSH verifies the validity of the entered date. If the

date is not valid, the R&S FSH sets the next valid date.

Setting the time

» Press the SETUP key.
¥ Press the GENERAL softkey.

3 Using the rotary knob or cursor keys, select TIME...
from the menu and confirm with the ENTER key.

The value entry box above the row of softkey labels is
highlighted in red and dispiays the currently set time in
hours:minutes format. The hours display is highlighted
in white to enter a new value.

» Change the hours with the rotary knob, cursor keys
or numeric entry and confirm with the ENTER key.

After entry, the cursor automatically goes to the
minutes display. The entry is the same as for the hours
display.

85 .20v

115206
¢t 19200
Laserjut
| OFF

roil A
Harmal
Bisabied

Language Emglish
Date Format ddfmetyyyy
{.enath Unit iyt

i T Limes

After the minutes have been entered, the R&S FSH verifies the vaindity of the entered time. if the time is

not valid, the R&S FSH sets the next valid time.
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R&S FSH Charging the Battery

Charging the Battery

The R&S FSH is fitted with a nickel metal hydride battery. The operating time is approx. four hours at
room temperature if the battery is fuily charged.

Note: The battery in the R&S FSH is not charged when it leaves the factory. It must therefore be
charged after delivery.

When stored over an extended period, self-discharging reduces the battery charge. The battery should
therefore be charged before use if it is going to be the sole power source for a tong period of operation.

The charging status of the batiery is displayed by a Cantart 5 EE Spmmﬁz IR

symbol that looks like a battery in the middle of the eenren oF sTéar STOR FRED
FREQ 'STEPSIZE: FRER ¢ FREG 5 OFFSEY

screen above the row of softkey fabels. If the battery is
fully charged, the entire battery symbol is white. As the
battery discharges, the white coloring disappears in
five steps until just the battery outline indicates that the Baltery charge-tevel symbol
battery is flat,

The battery is charged via the included power supply unit, which is connected to the jack on the right-
hand side of the carrying handie.

If required, equip the power supply unit
with the country-specific plug. Remove
the plug from the power supply unit
toward the front and firmly connect the
appropriate plug to the power supply
unit,

For rapid charging, be sure to switch off the R&S FSH during charging. The charging time is approx.
four hours.

If the R&S FSH is switched on, the charging current for the battery is reduced by the current drain of the
R&S FSH, which means the battery might not be charged.

To prevent the battery from discharging unnecessarily, the R&S FSH has an automatic cut-off or auto
power down mode that-is activated if no entry is made for a definable period of time (5 minutes or
30 minutes).

The auto power down mode is deactivated in the default setting.

The auto power down mode is set as follows:
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External Reference | External Trigger Switchover R&S FSH
¥ Press the GENERAL key. 1340272083 INSTRUMENT SETUP 2416202
The R&S FSH opens the submenu with the general’ ?élod;i!i;mm%er‘ 3;55;;;“
settings. The cursor is positioned to POWER DOWN in  Softuaea darsion : D3.815
the menu. Printer Bauvdrate : §9208
Peinter Type . : Pastseeipt
» Confirm the POWER DOWN selection by pressing  Pincede Protectian  : 0ff
the ENTER key. Bisplay Contrast DS0R
Backiight Lavel : Hormal
The R&S FSH opens a selection window with the settings: ~ fute Eawes Bowrt : Disabled
5 minutes, 30 minutes and DISABLE. e in : Garman
1 ddfmniayuy
¥ Using the rotary knob or cursor keys, select the i Pater
setting you want and confirm by pressing the ARE - LOCAL  SETUP->

ENTER key or the GENERAL softkey.

i1
i SETHP

P SETTIRGS © PRINTER

External Reference / External Trigger Switchover

The Ext Trig/Ext Ref BNC connector on top of the R&S FSH can be used either as an input for an

external trigger or an external reference. Switchover is via the SETUP menu.

» Press the SETUP key.

Display Contrast B2 X
Backlight Lavel : Hormal
¥ Press the HARDWARE SETUP softkey. AUt Power Nown 5 minutes

The active input setting (EXT TRIG or EXT REF} is 'ﬁ:‘t‘g‘gﬁ at
highlighted in green. ' Length tnit

¥ Using the rotary knob or cursor keys, select EXT
REF or EXT TRIG.

¥ Confirm with the ENTER key or the HARDWARE
SETUP softkey.

LOLCRE FETUP-»
SETTIHGS ° PRIFTER-

The EXT TRIG setting is only for input configuration. The use of the external trigger must be set in the
SWEEP menu (SWEEP key, TRIGGER softkey).

The input sefting can be queried via the status display {press the STATUS key).

Controlling the RF Attenuator

Depending on the selected reference level, the R&S FSH sets the attenuator on the RF input 10 a
suitable value. It offers two modes; one for the highest possible sensitivity (LOW NOISE) and one for
the fowest possible intermoduiation products (LOW DISTORTION). The difference between the two
modes is that the attenuation that the R&S FSH sets for the RF attenuator is 10 dB higher for LOW
DISTORTION than for LOW NOISE.

» Press the SETUP key.
» Press the HARDWARE SETUP softkey.

» Using the rotary knob or cursor keys,
DYNAMIC RANGE... from the menu.

» Confirm with the ENTER key or the HARDWARE
SETUP softkey.

Save Cal Data an
Praseat Settings .

select
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R&S FSH Controlling the RF Attenuator

¥ Using the rotary knob or cursor keys, select LOW
NOISE or LOW DISTORTION,

> Confirm with the ENTER key or the HARDWARE
SETUP softkey.
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Using a Preamplifier R&S FSH

Using a Preamplifier

(Onty modeis 1145.5850.03, 1145.5850.23, 1145.5850.06 and 1145.5850.26.)

The R&S FSH models 1145.5850.03, 1145.5850.23, 1145.5850.06 and 1145.5850.26 come with an
internal preampiifier for increasing sensitivity. Depending on the frequency, this amplifier has 15dB to
18 dB gain and increases sensitivity by 10 to 15 dB. i is fitted behind the RF attenuator and in front of

the input mixer.

¥ Press the SETUP key.

0470272003

IHITRUMENT SETUP

12:05:05

» Press the HARDWARE SETUP softkey. Hodel Hunbar 1133
Sunriaf Msubmae . E 6o
» Using the rotary knob or cursor keys, select cftwaceUersion F 03813
PREAMP... . Prioter Bagdeate : 19200
Printer Typa _ : Laserjet
> Confirm with the ENTER key or the HARDWARE ' 'ieode Protection -0
Bispl Conteast 162 %
SETUP softkey. Pt
The R&SFSH changes to the submenu for o Fover Doue : S_M'Wt“
preamplifier configuration. The selection bar indicates l:ig't'g'gg:mt PREAMP - ;gus;
the active setting. tength Unit .

» Using the rotary knob or cursor keys, select the
setting you want {ON or OFF) and confirm by
pressing the ENTER key.

gEHERAL | BlsPLAY M

LOGAL  SETUP=3
i SETTHHGS 3 PRINTER:

If the preamplifier is switched on, its use is coupied to the reference level, thus ensuring the optimum
dynamic range of the R&S FSH at all times. The table below shows the positions of the RF atienuator
and the preamplifier as a function of the reference level.

Preamplifier " Preampiifier.
| Ref Level . _ ' OFF _ S ON T ?
RF attenuation RF attenuation. |- - Preamplifier
Lownoise | Low distortion " BT i il
<25 dBm 0dB 0dB 0 dB On
24 dBm to —15 dBm 0dB 0 dB 10 dB On
-14 dBm to ~10 dBm 0dB 10 dB 0 dB Off
-9dBmto 0 dBm 10 dB 20 dB 10 dB off
1dBmto 10.dBm . 20 dB 30 dB 20 dB off
11 dBm to 20 dBm 30 dB 30 dB 30 dB Off

The attenuator position can be queried at any time via the status display.
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R&S FSH PIN Entry

PIN Entry

To prevent unauthorized use, the R&S FSH can be protected with a personal identification number
{PiN).

When the R&S FSH is delivered, the PIN is set to 0000 and PIN entry is disabled when the R&S FSH is
switched on. A PIN, i.e. a four-digit number, can be re-entered whenever you wish. But it is not
activated until the PIN mode has been enabled.

A new PIN is entered as follows:

» Press the SETUP key to call up the SETUP menu  Uisplay Eontrast 62 %

and the inst £ setti Backlight | evel { Harsal
€ instrument setungs. P IHEODE 15 minutes

» Press the GENERAL softkey. TR Ter ot
: Meter

Using the rotary knob or cursor keys, select HEU PIHCODE ...
PINCODE... from the menu and press the ENTER key.  eremar | DispLay MARDUARE LOCAL  SETUE-»
The selection box with the PIN settings is opened.

The current PIN must be entered before it can be modified. This prevents unauthorized PIN
maodification.

» Enter your valid PIN.

When the R&S FSH is delivered, the valid PIN is 0000.
After you enter your valid PIN, the PiN. functions can be selected from the selection box. When the
R&S FSH is delivered, a new PIN can be activated ondy if it differs from the factory-set PiN.

Note: Before you activate the PIN mode, enter a user-defined PIN. Keep your PIN in a secure
place away from the R&S FSH. If the acfive PIN js not available, the instrument can be
reset fo the default PIN ('0000'} with the master PIN supplied with each instrument. If the
master PIN is not available, please contact an authorized Rohde & Schwarz service
center.

Entering a new PN
> Using the rotary knob or cursor keys, select New Pincode... from the menu in the selection box and
enter a new four-digit PIN, Confirm with ENTER.

The R&S FSH will prompt you to re-enter the PIN in order to prevent incorrect entries.

» Re-enter the PIN,

Activating the PIN mode
# Using the rotary knob or cursor keys, select PINCODE ON from the menu and press the ENTER key.

The R&S FSH now prompis you to enter the PIN prior to its activation.

» Enter the PIN and confirm with the ENTER key.
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PIN Entry R&S FSH

The selected PIN is now activated. The next time you switch on the R&S FSH, you must enter the PIN
before you can operate the instrument. if you enter an incorrect PiN | the R&S FSH again prompts you
for the PIN code. After three attempts with an incorrect PIN, the R&S FSH prompts you for the master
PIN. '

Note: The R&S FSH comes with labels reading 'PIN Code protected”. If the instrument is
protected with a PIN, affix one of these labels to the instrument. This warns unauthorized
users that they cannot operafe the R&S FSH.

Deactivating PIN protection
¥ Using the rotary knob or cursor keys, select PINCODE OFF from the menu and press the ENTER
key.

Prior to deactivation, the R&S FSH prompts you fo enter your PIN. This prevents unauthorized
deactivation of PIN protection.

» Enter your PIN number and confirm with the ENTER key.
The R&S FSH can now be operated without PIN protection.

1145.5973.12 1.16 E-8



R&S FSH Connecting Printers

Connecting Printers

The R&SFSH can oulput a screenshot to a printer equipped with an RS-232-C interface. The
Serial/Parallel Converter R&S FSH-Z22 is available as an accessory for printers with a parallel
interface.

A printer with an R3-232-C interface can be directly connected using the RS-232-C optical interface
cable that is supplied.

¥ Fold out the stand at the rear of the
R&S FSH.

» Connect the optical connector of the
RS-232-C  cable io the optical
interface on the right-hand side of the
R&S FSH.

» Connect the 9-pin D-Sub connector of
the cable to the RS-232-C input of the
printer.

S-pin
connector

Optical R$-232-C
interface

Connect printers with a parallel interface to the R&S FSH using the Serial/Paraltel Converter R&S FSH-
222 thus freeing up the Centronics parallel interface to connect a printer. The R&S FSH-222 is
powered by a 9 V alkaline battery (NEDA, IECELRE1).

» Fold out the stand at the rear of the
R&S FSH.

» Connect the optical connector of the
R&S FSH-Z22 1o the optical interface
on the right-hand side of the
R&S FSH.

> Connect the printer cable to the 25
pin interface of the R&S FSH-Z22.

» Switch on the serial/parallel converter
using the slide switch on ifs top.

Optical R§-232-C
interface

Slide switch positions:

OFF The R&S FSH-Z22 is off.

ON The R&S FSH-Z22 is on, and
the Battery OK LED flashes.

AUTC OFF The R&S FSH-Z22 is on, and
the Battery OK LED flashes. If
data transmission is interrup-
ted for more than 5 minutes,

the R&S FSH-Z22 is switched
off automatically.

While data is being transmitted to the printer, the "Busy" LED remains lit.
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Connecting Printers

R&S FSH

Note:

The R&S FSH-Z22 is designed for a data transmission rate of max. 38 400 baud (= default

selting). Therefore, set the baud rate (PRINTER BAUD RATE} in the SETUP menu fo
38 400 baud. The baud rates 9600 baud and 19 200 baud can also be sel on the

R&S FSH-222 by opening its housing.

Selecting a printer

¥ Press the SETUP key on the R&S FSH.
The R&S FSH displays the selected printer and its
baud rate in the setup seftings.

To select ancther printer, proceed as follows:

» Press the GENERAL softkey.

¥ Using the rotary knob or cursor keys, select
PRINTER TYPE... from the menu and confirm with
the ENTER key or by pressing the GENERAL
softkey again.

¥ Using the rotary knob or cursor keys, select the
printer you want and confirm with the ENTER key or
by pressing the GENERAL softkey again.

The R&S FSH displays the selected printer under
"Printer Type".

Next, set the baud rate for the selected printer.

» Press the GENERAL softkey.

¥ Using the rotary knob or cursor keys, select
PRINTER BAUD... from the menu and confirm with
the ENTER key.

The selection box for the available baud rates
(1200 baud to 115 206 baud) opens.

¥ Using the rotary knob or cursor keys, select the
baud rate you want and confirm with the ENTER key
or by pressing the GENERAL softkey a second time.

The R&S FSH displays the selected baud rate under
"RS232 Baudrate” in the setup display.

Note:

Priater fawdreate
POUER DOBIN... -

L]

CEE IS .
FRETORY

Dispiay Contrast
Bankiinht | oual

PRINTER TVPE
DESKJET

" Epsar FX

POS TSCRISY
: CoiseLay M

Prirtter Bauderata
POWER DOGHN. ..
OAlE...

HRRDUGRE
o SETUR

aR0UARE
SETUP : SETTINGS ' PRINTER

1 13200
: Laserjet
s OFF

2%
: Normal
: % ainutes

T Engiish
1 ddfmnfyyyy
: Muter

LOGAL FE TU->
SETEINGS | PRENTER

B
! Hormai
: 5 minutes

: fnglish
: ded/medeyyyy
: Heter

LOCAL SETUR-»

1 Hi2ed
1 Lasarjot
s OFF

182 %
: Hornai
3 mintes

1 English
1 ddémndyyiy
: Mater

Al SETUPw>

o ~ HAROGUIARE L BOC
i DISPLAY . "SEruP  c SEYTINGS © PRINTER

PRINTER BAIMRBATE

1298 Baud
2460 Baod

§7500 Haud.
115260 Baud

interface, sel the R§-232-C interface to 38 400 baud.
The contents of the setup display can be output to the printer by pressing the SETUP -> PRINTER

softkey.

1145.5973.12

HAROUARE

pispLay  HARDLAS

-

1 OFF

v A
. Hormal
15 minutes

: English
1 ddd mndyyuy
: Heter

{ DCAE SETUP-»
' SETTINGS * FRIKTER

If the seraliparaflel converter (R&S FSH-Z22) is used to control a printer with a parallel
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R&S FSH Enabling Options

Enabling Options

The R&S FSH can be fitted with options (e.g. distance-to-fault measurements on cables) which are
enabled by entering a key code. The key code is based on the unique serial number of the instrument.
To add an option, enable it with a key code.

Operation

¥ Press the SETUP key.
» Press the GENERAL key,

» Using the rotary knob or cursor keys, select OPTIONS. .. from the menu and confirm with the ENTER
key.

Enter the key code (ten-digit number) for the option with the numeric keys and confirm with the ENTER
key.

if the correct key code is entered, the R&S FSH displays "<....> Option enabled”.
If an invalid key code is entered, the R&S FSH displays "Option key error”.
The correct key code can then be entered.
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R&S FSH Measurements on CW Signals

2 Getting Started

This section explains the basic operation of the Handheld Spectrum Analyzer R&S FSH using some
simple measurements as examples. A more detailed description of operation and functions, such as
selecting menus and setting measurement parameters, is provided in section 3 of this manual.

Measurements on CW Signals

A basic task performed by spectrum analyzers is measuring the level and frequency of sinewave

signals. The following examples illustrate the most effective way of performing these measurements
with the R&S FSH.

A signal generator is used as a signal source, e.qg. the Signal Generator R&S SML.

Measurement setup:

Connect the RF output of the signal generator to the REF input of the R&S FSH.
Signal generator settings:

Frequency 100 MHz
Level -30 dBm

Level measurement

First, set the R&S FSH to its default settings to show all the operating steps that are required.
¥ Press the PRESET key.

The analyzer displays the freqguency spectrum from  potect: fute Pic Trig : Free ABL: ¢ MHz
100 kHz to 3 GHz or 100 kHz to 6 GHz (dependent on  fef: -8 dBn Trace: Clile :

the model} — the R&S FSH's maximum frequency .
span. At 100 MHz, the generalor signal is displayed as e fd
a vertical line. Generator harmonics can also be seen e R R — R
as fines at frequencies that are muitiples of 100 MHz. : : ;

To analyze the generator signal at 100 MHz in more
detail, reduce the frequency span. Set the R&S FSH's
center frequency to 100 MHz and reduce the span to
10 MHz.

STARE STOP FRER
1 OFFSET

CF
STERPSITE.: * FRER. : FREQ

1145.5873.12 241 E-8



Measurements on CW Signals R&S FSH

¥ Press the FREQ key. Detect: Aute Pk Trig : Free
Rof: «28 d8m Teaca: Cifue

» Enter 100" using the numeric keypad and confirm
the entry with the MHz key.

¥ Press the SPAN key.

=34
..

» Enter “10" using the numeric keypad and confirm the
entry with the MHz key.

The R&S FSH now displays the generator signal with a
higher resolution.

MANDAL ©  FULL ZEA0 LaST
CUSPAME © SPAH ¢ SPAN ¢ SPRN

The R&S FSH has markers for reading off signal fevels and frequencies. Markers are always positioned
on the trace, Both the level and frequency at their current positions are displayed on the screen.

> Press the marker key. Tark : 160 Milz +29.7 dBm BAU: 380 KH
. . . . " Baf: BUABM e, B 380 Kl
The marker is activated and is automatically positioned ‘ : :

TUTUTUSWY: 180 ms .
-3 e R .
40
50

on the frace maximum. A vertical line on the
measurement diagram indicates the marker frequency.
A short horizontal line on the trace indicates the level.

The R&S FSH displays the marker frequency and level
numerically at the top of the measurement diagram.

n: 10 i
HMARKER HARKFR
fMODE ¢+ DEMOD

Setting the Reference Level

The level shown by spectrum analyzers at the top of the measurement diagram is called the reference
level (REF LEVEL). To obtain the best dynamic range from a spectrum analyzer, its fulf level range
should be used. This means that the maximum spectrum level should be at or close to the top of the
measurement diagram (= reference level).

The reference level is the maximum level on the level axis {y axis).

Reduce the reference level by 10 dB fo increase the dynamic range.

> Press the AMPT key.

The softkeys for the AMPT menu are displayed and the REF LEVEL softkey label is highlighted in red,
i.e. it is enabled for value entry. The red value eniry box at the bottom right-hand comer of the
measurermnent diagram displays the current reference level.

» Enter "30” using the numeric keypad and confirm the entry with the dBm key.

The reference level is now set to 30 dBm. The maximum trace value is close to the maximum scale
value of the measurement diagram. The increase in the displayed noise floor is minimal. The difference
between the signal maximum and the displayed noise (i.e. the dynamic range ) has, however, been
increased.
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Using markers is also an effective way to shift the trace maximum so that it coincides with the top of the
measurement diagram, if the marker is positioned on the frace maximum (as in the example), the
reference level can be set to the marker level by entering the following keystrokes:

¥ Press the MARKER key.
¥ Press the SET MARKER softkey.

» Select REF LVL = MRK LVL in the submenu by using the rotary knob or the cursor keys.
¥ Press the ENTER key.

The reference level is then set to the measured level indicated by the marker. Only a few keystrokes
are needed to set the optimal reference level.

Frequency Measurements

The R&S FSH's trace displays 301 measurement points (associated with 301 frequency or time points
along the x axis). The marker is always positioned on one of these measurement peints. The R&S FSH
calculates the marker frequency from the measurement-point frequency, and the center frequency and
frequency span that have been set. The measurement point resolution and, consequently, the accuracy
of the marker-frequency readout therefore depend on the frequency span that has been selected.

The R&S FSH has a frequency counter {o increase the accuracy of the marker frequency readout, it
stops the sweep at the marker position, counts the frequency and then continues the sweep.

The following measurement exarmple is based on the previous example.

¥ Press the MARKER MODE softkey in the marker  Gount: 100960118 HHz <218 dBm RE4: 100 kHz
ment. . , . B

The marker mode selection box opens.

» Select FREQ COUNT from the selection box using
the rotary knob or the cursor keys.

¥ Press the ENTER key.

The label ‘Mark:' at the upper left-hand corner of the
measurement diagram changes to 'Count:' to tell you
that the frequency counter has been swilched on. The
rasolution of the frequency readout is now 1Hz no
matter what span has been set. The accuracy is
determined by the R&SFSH's internal reference
frequency. It is far higher than that of pixel-oriented,
marker-frequency readout.
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Harmonic Measurements of a Sinewave Signal

Since a spectrum analyzer can resolve different signals in the frequency domain, it is ideal for
measuring harmonic levels or harmonic ratios. To speed up these operations, the R&S FSH has marker
functions that deliver fast results with only a few keystrokes.

As above, a signal generator with a 100 MHz output frequency and an output jevel of -20 dBm is used
in the following measurement example.

First, the R&S FSH is set to its default setlings to show all measurement steps that are needed.
¥ Press the PRESET key.
The analyzer displays the frequency spectrum from 100 kHz to 3 GHz, the largest available span. At

100 MHz, the generator signal is displayed as a line. The generator harmonics are displayed as lines
at frequencies that are multiples of 100 MHz.

To measure the second harmonic ratio, set the start and stop frequency as follows:

> Press the FREQ key.

The softkey menu opens entering the frequency.

¥ Press the START softkey.

» Enter '50' using the numeric keypad and confirm the entry with the MHz key.
» Press the STOP softkey. .

» Enter 250" using the numeric keypad and confirm the entry with the Mz key.

The R&S FSH now displays the spectrum from 50 MHz to 250 MHz and thus the signal at 100 MHz and
its second harmonic at 200 MHz.

To measure the harmonic ratio, set the marker on the fundamental and the delta marker on the second
harmonic.
» Press the MARKER key. [zark : 100 Ptz -13.7 dBm HBU: | Mz

The softkey menu opens for marker entry and REf ~2§_§B‘r’{_u i
altomnatically positions the main marker on the trace N W
maximum.

¥ Press the DELTA softkey.

The delta marker is activated (vertical dotted line) and
is automatically placed on the next trace maximum (=
second harmonic),

The harmonic ratio in dB can be read directly from the
numeric deita-marker display.
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Power Measurements Using the Power Sensor

For highly accurate power measurements, the R&S FSH provides the Power Sensor R&S FSH-Z1 or
R&S FSH-Z218 as options. They measure power in the span 10 MHz to 8 GHz or 10 MHz to 18 GHz,
respectively.

The Power Sensor R&S FSH-Z1 or R&S FSH-Z18 is controlled and powered via a special R$-232-C
interface at the top of the instrument.

Power Sensor
connecior

Power Sensor
R&S FSH-Z1 or
R&S FSH-218

RF connector
(Device under Test)

The continuous power applied to the power sensor’s input must not exceed 400 mW
(26 dBm). However, brief (<10 us} power peaks up to 1 W (30 dBm)} are permissible.
Higher input powers can destroy the sensor. An attenuator pad must be used to ensure
that the maximum permissible power for the sensor is never exceeded when
measurements are made on high-power transmitters.

¥ Connect the power sensor cable {o the R&S FSH's power sensor connector and screw it into
position.

» Press the MEAS key.
» Press the MEASURFE softkey,

> Using the cursor keys or the rotary knob, select the POWER SENSOR menu tem and confirm your
selection with the ENTER key or the MEASURE softkey.

The R&S FSH opens the screen for power measurements. If a power sensor has not been connected,
no measured value is displayed. If a power sensor has been connected, the R&S FSH sets up a
connection via the RS-232-C interface and, afler a few seconds, dispiays the measured power.

if there are any communication problems with the power sensor, the R&S FSH outputs error messages
{sensor error: error number) indicating the possible causes (see main manual).

To compensate for internal offset of the power meter, it needs to be compensated before starting the
measurement.
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¥ Press the ZERO softkey.

The R&S FSH outputs a message telling you not to
apply any signals to the power meter while zeroing is
being performed.

» Disconnect the power sensor from any signal
s0Urces.

» Start zeroing with the first or second softkey
{CONTINUE).

The R&S FSH immediately starts power meter zeroing.
While this process is being performed, the R&S FSH
outputs the message “Zeroing power sensor, please
wait..".

When zeroing is over, the R&SFSH oulputs the

message "Power Sensor Zero OK" and switches back
to the softkey menu for the power sensor,

» Connect the signal under test.

The R&S FSH shows the measured power level in dBm.

ffsal: 0.8 48 fizas Time: Horcoal

~/0.24 dBn

¥
ZEROING POUER SERSOR

Before zeroing the power sensor, please

remava al signals from the sansoe inpout.

Prass CONTIHUE to staet zaroing...

CAHCEL
Pouwaer Sensor Zero 0K
Freq: 190 fHY <&
FRED URIT ZERG -~ AEF TiE

For a highly accurate measurement, enter the frequency of the signal under test.

> Press the FREQ softkey.

#» Using the numeric keys, enter the frequency you
want and confirm the entry with the ENTER key or
by pressing the FREQ softkey again.

The R&S FSH transfers the new frequency to the
power sensor which then corrects the measured power
readings.

1145.5973.12 2.6

Gffset: 0.0 db Meas Tine: Hormal

~b8./8 dBn

I a - “ -~ - I
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dim
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_Power and Return Loss Measurements with the R&S FSH-Z44

The Directional Power Sensor R&S FSH-Z44 is connecled between the source and the load and
measures the power flux in both directions, i.e. from the source to the load {forward power) and from
the load to the source (reverse power). The ratio between reverse power and forward power is a
measure of the load matching and is displayed as the return loss or standing wave ratio,

The R&S FSH-Z44 has an asymmetrical design and must therefore be inserted into the test setup in
such a way that the FORWARD arrow on the sensor points toward the load (= in the direction of the
power flux).

It is driven and powered via a special serial interface.

The cable on the power sensor must be connected and screw-fastened fo the power sensor connector
on the R&S FSH. The directional power sensor itself has fo be inserted between the source and the
load.

Power sensor
connector

Directional Power Sensor

R&S FSH-Z44
Source

When measuring high powers, pay strict attention to the following instructions to avoid personal injury
and {o prevent the power sensor from being destroyed:

s Never exceed the permissible confinuous power (see diagram on the rear of the
sensor).

»  Connect the sensor only when the REF power is off.
* The RF connectors must be screwed tight.

Failure to follow these rules can lead to injuries such as skin bums or cause the
destruction of the measurement instruments in use.

QOperation:

» Press the MEAS key.
» Press the MEASURE softkey.

The R&S FSH opens the menu for the measurement functions.

Using the cursor keys or the rotary knob, select POWER SENSOR and confirm with the ENTER key or
by pressing the MEASURE softkey.
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The R&S FSH opens the screen and the menu for the power measurement. If no power sensor is
connected, no measured value is displayed. If a power sensor is connected, the R&S FSH establishes
a connection to the power sensor via the interface and, after a few seconds, displays the connected
power sensor type (R&S FSH- -244) as well as the measured forward power and return loss of the load.

Before performing the power measurement, zero the power sensor.

» Press the ZERO softkey.

The R&S FSH informs you not to apply any signals s e e
while the power sensor is being zeroed.

» Disconnect the power sensor from any signal

sources. Faruard Pauer USHIR
» Start zeroing with the first or second softkey -~11.91dBm 1.00
(CONTINUE).

Softkey4 or 5 (CANCEL)} can be used to cancel
zeroing before it begins, eg. if the signal source
cannot be disconnhected.

The R&S FSH immediately starts power sensor zeroing. While this is being done, the R&S FSH outputs
the message "Zeroing power sensor, please wait..."

When zeroing is over, the R&S FSH outputs the message "Power Sensor Zero OK" and switches back
to the softkey menu for the power sensor.

» Now connect the R&S FSH-Z44 between the source and the load.

» The R&S FSH displays the measured forward power level in dBm and the return loss of the load in
dB.

To achieve maximum measurement accuracy, enter the frequency of the signal under test.

» Press the FREQ softkey. Offset: 6.0 di  Std: Hane
[Power Sensor (F5H-244) |

The R&S FSH opens the entry box for the frequency.

» Using the numeric keys, enter the desired frequency Foruard Powar Retuen Loss
and terminate the input with the ENTER key or by
pressing the FREQ softkey again. 10.11dBm 17.56 dB

The R&S FSH transfers the new frequency to the ]

- - * * - - * a
power sensor which then corrects the measured power diﬁ I3 41 46 S'd;ﬁ d‘; 51 % 20 :;
1] k]

readings.
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Two-Port Transmission Measurements

(Cnly for R&S FSH with tracking generator: order no. 1145.5850.13, 1145.5850.23 or 1145.5850.26.)

For measurements of the gain or attenuation of two-port devices, the R&S FSH provides a fracking
generator which generates a sinewave signal exactly at the receive frequency of the R&S FSH.

¥ Press the MEAS key.
> Press the MEASURE softkey.
The measurement function menu opens.

» Using the cursor keys or the rotary knob, select the TRACKING GEN menu item and confirm your
selection with the ENTER key or the MEAS softkey.

The R&S FSH switches on the tracking generator and calls up its softkey menu.

When the tracking generator is switched on, the R&S FSH displays | Track Gen Uncal | . This indicates
that tracking generator measurements are uncalibrated.

Before calibration, the span you want should be set because calibration is valid only for the calibrated
span. Changing the frequency settings after calibration invalidates calibration.

¥ Press the FREQ key.

¥ Using the numeric keys, enter the center frequency.
¥ Press the SPAN key.

¥ Using the numeric keys, enter the span.

Alternately, the start and stop frequencies can be entered using the START and STOP softkeys in the
frequency menu.

Calibrate the R&S FSH for the transfer function measurement.
The following example shows a scalar measurement of the fransmission function. If the option
R&S FSH-K2? is installed, the measurement must first be switched to scalar.

» Press the MEAS key.

¥ Press the MEAS MODE sofikey.

¥ Using the rotary knob or cursor keys, select SCALAR.

» Confirm with the ENTER key or the MEAS MODE softkey.

¥ In the main menu for the tracking generator, preéss  gatect: Sample Trig ! Frea RBU: | MH
the MEAS key. “Bﬁ.&u dB frace; Cldr - .gf# : f;ﬁz
> Press the TRANSM CAL softkey. ) . ——

The R&S FSH now prompts you to connect the RF 15~
input to the tracking generator's output so that  -20
calibration can be carried out. ~25 e

¥ Connect the RF output to the geﬁeratﬁf‘s iﬂpLﬁ . : : E::ﬂl.-,lﬁi;ﬂfﬂ T”mugﬂ -
without the DUT. ;

» Press the CONTINUE softkey to start calibration.

for cajibration, please replace

the "BHT by a "[HRBUGH" connection.
Prass CONTINGE te start the calibration.
During calibration, the R&S FSH outputs the message '
"Calibrating THROUGH, please wait...".

CANCFL
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When calibration has been completed, the R&S FSH -
outputs the message “Transm. calibrated" for
3 seconds.

pan: 125 Gt
T  THANSM  BEFLEET
{UECT ChAL ' GEET£aL ¢

The R&S FSH now displays I:fr:amsmissiora] in the  getect: Sampte Trig :Free REW: 309 Kz

upper right-hand corner of the measurement diagram. flef;gdd  Trace:Cuie ':;ﬁ‘; jaikHz

This tells you that the R&S FSH has been calibrated .5 ] rams}a"ﬁ&sien

for transfer function measurements. In addition, the B e SAnlEt SIS [P SO RO IR S S |

TRANS CAL softkey label is highlighted in green.

» Connect the DUT between the RF input and the perect: Sanple Irig - Feae REU: 308 KMz
generator's output. ﬂﬁfsaﬂ de . Trace: Clfwe gl; %gg !;::1

The R&S FSH displays the magnitude of the transfer ~° T

function. You can read out values with the markers, for a5 S S S T P

The transmission calibration remains valid until the center frequency or the span is changed on the
R&S FSH. ! Track Gen Uncal |is displayed in the upper right-hand corner of the screen if the calibration
is no longer valid.

if the reference is changed after calibration, greater measurement uncertainty must be anticipated (up
to 1 dB). The R&S FSH retains the calibration data but displays a red dot in front of | Transmission | .

When saving a data set for a scalar transmission measurement in a calibrated state, the R&S FSH can
store the calibration data along with the other settings (see section “Saving Calibration Data"). Thus,
after the selting is recalled, a measurement can be performed without prior catibration, provided that the
instrument's temperature does not deviate more than 5 °C from its temperature when the data set was
stored.

If the temperature deviation is greater, the R&S FSH outputs a (red) dot in front of I:: T?ansrqi&gign LA
precise measurement can then be made only after a calibration.
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Measurement of Return Loss

(Only for R&S FSH with tracking generator: order no. 1145.5850.13, 1145.5850.23 or 1145.5850.26.)

For reflection measurements, the VSWR Bridge and Power Divider R&S FSH-Z2 and a short standard
(supplied with the R&S FSH-Z2) are needed. The R&S FSH-Z2 is screw-connected to the RF input
connector and the generator’s output.

VSWR Bridge and
Power Divider
R&S FSH.Z2

Control
cabie

% Connect the control cable of the R&S FSH-Z2 to the power sensor connector of the R&S FSH.
» Connect the RF and generator port of the R&S FSH-Z2 to the RF input and generator output of the
R&S FSH.

The test setup must be calibrated before any measurements are made. This is done with a short and an
open at the point were the reflection measurement is to be made. If a cable is to be inserted between
the DUT and the bridge, perform the calibration at the measurement end of the cable.

¥ Press the MEAS key.

» Press the MEASURE softkey.

» Using the cursor keys or the rotary knob, select TRACKING GEN from the menu and confirm with the
ENTER key or the MEAS softkey.

The R&S FSH switches on the tracking generator and calls up its softkey menu. Since no calibration
has been performed, | Track Gen Uncal | appears in the upper right-hand corner of the measurement
diagram.

Before performing calibration, set the required span because calibration is valid only for the calibrated
span. Changing the frequency settings after calibration invalidates calibration.

¥ Press the FREQ key.

» Using the numeric keys, enter the center frequency.
» Press the SPAN key.

» Using the numeric keys, enter the span.

Alternately, the start and stop frequency can be input using the START and STOP softkeys in the
frequency menu.
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Calibrate the R&S FSH for the return loss measurement,

The following example shows a scalar measurement of return loss. If the option R&S FSH-K2 is

installed, measurement must first be switched to scalar.

» Press the MEAS key.
» Press the MEAS MODE soitkey.
» Using the rotary knob or cursor keys, select SCALAR.

> Confirm with the ENTER key or the MEAS MODE softkey.

» In the main menu for the tracking generator, press
the REFLECT CAL softkey.

The R&S FSH prompts you to leave the measurement
port open.

» Leave the test port of the R&S FSH-Z2 open.

» Using the CONTINUE softkey, start the OPEN cali-
bration.

While calibration is in progress, the R&S FSH outputs
the message “Calibrating OPEN, please wait... ™.

Detect: Sanpie frig !free RE4: J00 kHz
Ref: 048 . Trece; CiiWr  UBW: 300 kiz
S0 : ; : i 5HT: 180 ms

For calibration. plaase connact
an OPEH to the bridee measurerent poret,

Press COHTIRUE te start the caitbration,

CRNCEL

When OPEN calibration is over, the R&S FSH prompts you to perform SHORT calibration.

# Connect a short to the test port of the R&S FSH-72.
» Using CONTINUE, start the SHORT calibration.

White calibration is in progress, the R&S FSH outputs
the message "Calibrating SHORT, please wait... ".

When calibration is over, the R&S FSH outputs the
message "Reflect. calibrated” for 3 seconds.

Reﬂectiohm} is displayed in the upper right-hand corner
of the measurement diagram to indicate that the
R&S FSH is calibrated for reflection measurements.

1145.5973.12 212

7 S MUY N NP SR ;.
CRLIBRATE SHORT

For ealibration, please connect

a "SHORI™ to the Hridge measurenent port.

Press CONTIHUE to rasume the calibratioa.

U comTinug EAHCEL,

Betect: Sampia Trig :Feree R84 308 kHz

Ref: 0 dB Trace: Ci2ue UBUW: 300 kHy
LA : S4T: 100 ms

- [feflection ]
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» Connect the DUT fo the measurement port of the

Beteci: Seaple frig :Frea R 300 Wz
VSWR bﬂdge Raf: 0 dB !’g;am:titﬁif 'é?}“t %ﬁu’ kHz
The R&S FSH displays the return loss of the DUT. - N 1 Mﬂmt'ﬂ'

The fransmission calibration remains valid until the R&S FSH's center frequency or span is changed. If

calibration becomes invalid, the R&S FSH displays | Track Gen Uncal | in the upper right-hand corner of
the screen.

if the reference is changed after calibration, a larger measurement uncertainty must be anticipated. The

RA&S FSH retains the calibration data bui places a red dot in front of the | » Reflection | display to
indicates possible increase in measurement uncertainty.

When saving a data set for a scalar reflection measurement in a calibrated state, the R&S FSH can
store the calibration data along with the other settings (see section "Saving Calibration Dafa"). Thus,
after the setting is recalled, a measurement can be performed without prior calibration, provided that the

instrument's temperature does not deviate more than 5 °C from its temperature when the data set was
stored.

If the temperature deviation is greater, the R&S FSH outputs a (red) dot in front of | s _gmgﬂé“&?iij]_ A
precise measurement can then be made only after a calibration.
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Performing Distance-To-Fault Measurements

(Only for the R&S FSH with the tracking generator (order no. 1145.5850.13, 1145.5850.23 or
1145.5850.26), installed option R&S FSH-B1 (distance-to-fault measurement) and VSWR Bridge and
Power Divider R&S FSH-Z22.)

Measurement
cable

VSWR Bridge and
Power Divider
R&S FSH-Z2

Test port

9 @

AN =
RF connector L ‘C"!'}‘
%' 2y A o Generator

/\ output
K/ A

under test

» Connect the contral cable of the R&S FSH-Z2 to the power sensor connector of the R&S FSH.

» Connect the RF and generator port of the R&S FSH-Z2 to the RF input and generator output of the
R&S FSH.

» Connect the 1 m test cable supplied with option R&S FSH-B1 to the bridge test port.

Note: The 1 m cable must be used. Resulls are invalid without this cable.
» Press the MEAS key.
» Press the MEASURE sofikey.

» Using the cursor keys or rotary knob, select DISTANCE TO FAULT from the menu and confirm with
the ENTER key or the MEAS softkey.

The R&S FSH switches on the distance-to-fault measurement function.
The R&S FSH delivers optimum results if the center frequency is set to the frequency at which the
device under test is operated.

¥ Press the FREQ key.
> Input the center frequency, e.g. frequency of the antenna at the end of the cable under test.
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To perform distance-to-fault cable measurements, the R&S FSH needs to be informed about the type of
cable and its approximate length. Frequency-dependent cable models can be generated with the
supplied R&S FSH View software for Windows and loaded onto the R&S FSH. The procedure is

described in the R&S FSH View manual. The cable parameters for a frequency can also be entered
directly.

Selecting a cable model from the list:

» Press the MEAS key.

10/06/29683 CHBLE €157 165308
* Press the CABLE MODEL softkey. HTK16156 181242002 18:27:24
AGRY 187 1272002 18:87:04
The R&S FSH displays the fist of loaded cable models. s« aanse #
AG214
» Using the rotary knob or the cursor keys, select the RE2130 18/12/2002 18:27124
X G142 18/ 1202802 18727124
appropriate cable modet. RGLAIA 18/ 1202802 18:27:24
LHR9at 1811257802 18:27:24
¥ Using the SELECT softkey, activate the cable model LHHEE /122002 18:27:24

LMAT208 19/ 12/2002 18:87:24
you have selected.

The analyzer returns to the DTF measurement menu
and displays the cable used for the measurement in

iaht- - SELECT CEFT . - LIST=>
the upper right-hand corner of the screen. SELECT, wfeRwion : BT uteh'i . PRINTER

Entering the cable parameters at a specific frequency:

If cables are used that are not listed in cable models stored in the R&S FSH, it is possible to enter the

cable parameters at a specific frequency. Ht is advisable to use the center frequency of the DTF
measurement,

» Press the MEAS key.

10067200 CABLE LIST 11:02:34
» Press the CABLE MODEL. softkey. , eastpagideies
nGEy 61272002 1527 24
The R&S FSH displays the list of loaded cable models e8¢ e 13 f1 e
{if available). AG214 1B/12/2002 18:22:24
HG213U 1871202002 13:27:24
» Press the SELECT USER MOD softkey. eyl s pyaead
o i Lo LHRS4E 18/12/2002 18:87:24
The softkey is highlighted in green to indicate that a LI 18/ 1242002 18:27:24
user-specific cable model has been chosen. LHR1Z00 18/12/2082 18:27:24

The cable modet is defined with the DEFINE USER
MOD softkey.

) DEFINE  LI5T->
ERY | ySER MDD ¢ PRINTER

¥ Press the DEFINE USER MGD softkey.

The R&S FSH opens a submenu for defining the ' SFREGUENCY.L 0
FREQUENCY, the VELOCITY FACTOR and the ey FACTOR...
ATTENUATION. T '

COERHES  LESTa>
EXIT  ysemmon PRINTER

> Using the rotary knob or the cursor keys, select the

appropriate parameter from the submenu and press
the ENTER key.

> Enter the value (e. g. velocity factor) for the cable
used.

COEFIME- - LISE->
USER MDD - PRINTER

» Confirm with the ENTER key.
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Please refer to the cable manufacturer's data sheet for the velocity factor (= speed of the wave in the
cable relative to the speed of light) and the attenuation of the cable per meter or per foot at the specified
frequency.

» Use the EXIT softkey to exit the menu for defining the cable model.

The analyzer returns to the DTF measurement menu and displays the cable used for the measurement
in the upper right-hand corner of the screen.

The R&S FSH uses the cable length to determine the optimal span for the measurement and for scaling
the x axis in DTF mode. For best resuits, the cable should be specified 20% to 50% longer than the
actual cable tength.

» Press the CABLE LENGTH softkey. Cable: BE3 15U

Ref: 8 dB 7 7 7 7 BYF W §
The R&S FSH opens the cable fengith (CABLE LEN) [0 » = o [oiruscal
value entry box and displays the current length setting.

> Using the numeric keys, enter the cable length in -s]-f -
meters and terminate the entry with the ENTER key -0 |
or one of the unit keys, or B

> Using the rotary knob (1 m steps) or the cursor keys g5 40 i bt
{10 m steps), adjust the cable length. gl |
Bl

If the unit of length is set to Feet (via SETUP: LOCAL N 1t L I

is i Conter: 12759625 GHz ~<E Cable lengths 50 m
SETTINGS), the entry is in feet. cosie  come  neas 3 ore st
The minimum cable length is 3 m. The maximum cable
length that can be setis 1000 m.
Note: Always enter the cable length before the fest setup is calibrated. If it is entered afterwards,

measurement accuracy is reduced.
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Calibrating the test setup:

The test setup must be calibrated before any measurements are performed.

» Press the DTF CAL softkey. Cable: 8G2I3Y

The R&S FSH opens a text window that prompts you j ?n g.maﬂ:

to terminate the measurement cable with a SHORT.

» Fumly screw the SHORT to the output end of the
measurement cable.

¥ Press the CONTINUE softkey to start the SHORT RS RIS NS WU R S
calibration. CALIBARTE SHORT

. . . . . Far catitration, please connoct
While the SHORT calibration is in progress, the  a“SHORT" to the cable measurament port.

R&S FSH outputs the message "Calibrating SHORT,

- Press CONTINOE to start the calibration.
please wait,..".

COHTINGE CANCEL

When calibration is over, the R&S FSH displays E@wa CAL | in the upper right-hand corner of the
screen.

Calibration tip:

The R&S FSH performs calibration over its entire span. Therefore, recalibration is not necessary after
the cable length is changed. The calibration data is stored in the R&S FSH memory. Thus, the
calibration is valid after the operating mode is changed or after the instrument is switched off. For a
calibration to remain valid, the instrument temperature must not deviate more than 5°C. If the
temperature deviates more than this amount, the R&S FSH shows a red dot in front of the | » DTﬂ

display | . A new calibration is then necessary.

» Unscrew the short from the measurement cable. |
¥ Screw the cable under test to the measurement cable,
The R&S FSH displays the return loss produced in the cable under test versus the distance.

The R&SFSH can also list any cable faults. It displays the return loss and distance from the
measurement plane of all reflections that exceed a definable threshold.

» Press the LIST VIEW softkey.

Catsla: RG22

Raf: 0¢8 e e | DY T
The R&S FSH opens the threshold value entry box and e T N
also displays the threshold as a horizontal line acrass u;f: e

the measurement diagram.

> Set the threshold using the cursor keys (5 dB steps), -2 - ST : T

=

i} THRESHOLD: -30.98.

Center: 1.2759625 GHz
CABLE  CRBLE
FOREE  LENGTH
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Measurements on CW Signals R&S FSH

¥» Press the ENTER key or the LIST VIEW softkey tmresnhotd: .38 a8 Cabla: RCA 13U
again. Hode : BIF cal
, - PEAK  DISTANCE vaLUE
The R&S FSH displays a table listing all the return i 18.07 = 7.3 R
losses that are above the threshold, sorted according 2 1500m  -20.9 dB

to distance from the measurement plane.

» To close the list and to retun fo the graphical
display mode, press the EXIT softkey.

Lenter: 1.2F5M25 GHT Cable tength: 20 m
THRES LIFT-2 ERET
HOLD PRIBTER

The distance to the cable faults or the distance between any two faults can also be read out with the
marker,

¥ Press the MARKER key. Tist  ;i547 m
ﬂef.‘ﬂﬁ! L S

The R&S F5H opens the marker menu and places the
distance marker on the largest return loss. The marker
readout provides the distance of the reflection from the
measurement planeg in meters and its refurn loss.

» Change the distance marker by entering a number,
adjusting the rotary knob (pixel by pixel} or by using
the cursor keys (step = 10 % of the span).

For higher fault resolution, the R&S FSH offers a zoom function in the position of the marker. The x axis
of the display can be extended up to a span of 3 m.

» Press the MARKER MODE softkey. st 1406

iat 2} 2 4t Coble: RGZEM .
“ﬁfzg.éﬁ e [0V Call

» Using the rotary knob or the cursor keys, select
ZOOM ON from the menu. o

» Confirm with the ENTER key. 1%

The entry field for the zoom factor is displayed while R
the R&S FSH simultaneously expands the x axis by a 1
factor of 2. - _ o “

Vit

S :
W i ZOOHEACTEA:S
<£f Spant 4.90 &

¥ Using the rotary knob or the cursor keys, set the
zoom factor to the value you want.

The screenshot on the right shows that the fault of the
measured cable consists of two transitions. A coupling
of approx. 7 cm in length was used o connect two
cables.

Disable the zoom function as follows:

¥ Press the MARKER MODE softkey in the MARKER menu.

¥ Using the rotary knob or the cursor keys, select ZOOM OFF from the menu.

¥ Confirm by pressing the ENTER key or by pressing the MARKER MODE softkey again.

1145.5973.12 2.18 E-8
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R&S FSH Measurements on CW Signals

Checking the return loss of the cable under test:

» Press the MEAS MODE softkey.

¥ Select REFLECTION using the rotary knob or the cursor keys.

» Confirm by pressing the MEAS MODE softkey again or by pressing the ENTER key.

The R&S FSH measures the return loss over the span  potect:sHs Teig :Free AOE: 1 HAz

that has been selected for the distance-to-fault cable Refifdf ... oo 8 Mz
measurement. PR i

Ui Hett. Lal]

DTF refl_cal | is displayed in the upper right-hand s
corner of the screen.

Center: 1.5 Gz
CAOLE  TRMNE HERS

WBOFL + 1LEWGTH : HBDE I
Checking the spectrum in the span for detecting external interferers:

¥ Press the MEAS MODE softkey.

¥ Using the rotary knob or cursor keys, select SPECTRUM.

» Confirm by pressing the MEAS MODE softkey again or by pressing the ENTER key.

The R&S FSH turns off the tracking generator and  gatuct: /s Telg : Eroa REY: 1 Mitz
displays the spectrum over the span of the DTF Ref:ddbg 'rmaﬁi?ﬁr.gﬁgfgﬂi
measurement. 230t :
To indicate that the R&S FSH is in the spectrum mode, ’::
DTF Séectrum is displayed in the upper right-hand :sn'—-

corner of the screen. Otherwise, the R&S FSH uses _?ﬂ{

exactly the same seflings as it did for DTF ss*‘“"‘“‘“’"‘"‘“

measurements. G

pULL A S . oo
Conter: 15 Gz &F Span: 253198566z

Ui 1 LOBE HMERS giF LIST
HEREL  : BERGIH - MODE ¢ 8L I 1} 72 ]
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Operation in Receiver Mode R&S FSH

Operation in Receiver Mode

(Available only if the option R&S FSH-K3 is installed.)

To provide a means of measuring levels at a specific frequency, the R&S FSH offers the receiver mode
as an option (option R&S FSH-K3). With this option, the R&S FSH functions like a receiver that
measures the level at a predefined frequency.

Switching on the receiver mode:

» Press the MEAS key. Datect: Auto Pk

£ :
> Press the MEASURE softkey. n s
The R&SFSH opens the menu for measurement ' e
functions.

» Using the cursor keys or the rotary knob, select
RECEIVER and confirm with the ENTER key or
MEASURE softkey.

The R&S FSH activates the receiver mode and measures the level at the specified frequency.

The most important settings for the measurement Detact: Paak Trig : Eres REt: 1 Miz
parameters are provided directly in the main menu of  PRef: 30 dBey. MT: 108 s
the receiver mode, or they can be entered using the
corresponding keys,

- Freq: 1508.0000 MHz
Level: 50.3 dBpV

-1 8 16 P9 30 40 50 §9 70 49 80
dBuy

Setting the frequency:
» Press the FREQ softkey in the main mentu of the receiver mode.

* Using the rotary knob or the cursor keys, adjust the frequency, or, using the numeric keys, enter a
new frequency and confirm the entry with the ENTER key.

You can also enter the frequency by using the FREQ key.

Selecting the frequency step size:
The frequency resolution in the receiver mode is 100 Hz. The tuned step size can be changed as
required for the application
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R&S FSH ) Operation in Receiver Mode

» Press the FREQ key.

» Press the FREQ STEPSIZE softkey.

¥ Set the required step size in the selection {able.
¥ Confirm with the ENTER key.

» You can set any step size you want by using MANUAL.....
*> To do so, select MANUAL.... for the step size in the selection table.

» Using the rotary knob or cursor keys, change the tuned step size and confirm with the ENTER key,
of, using the numeric keypad, manually enter a step size and confirm by pressing the units key.

Tuning the frequency in channel grids:

As an alternative to entering the frequency, the R&S FSH can also be tuned in channeils. The channel
tables that the R&S FFSH uses to set channel frequencies are defined either by using the R&S FSH
View software or by directly entering the first channel number, the associated frequency, the number of
channels and the channel spacing.

¥ Press the FREQ key.
¥ Press the CHANNEL MODE softkey.

The R&S FSH now uses the active channel table. The FREQ softkey for frequency entry is renamed to
CHANNEL for channel entry, and the R&S FSH displays the channel number rather than the frequency.
The channel numbers are now used to tune the frequency.

Selecting a channel table that was predefined using R&S FSH View:

» if the channel display is active (CHANNEL MODE  pimazz004 BAHD TABLE LIST 22:40:08
sofikey active in the FREQ menu), press the
CHANNEL TABLE softkey.

TV DK_OIAT Q170372064 £4:40:20
. H T austratia 0170372004 £4:40:08

The R&S FSH will display the stored channel tables. T¢ Europe Q10312804 §439:56
T¢ China 0120322604 14:34:40

f U Etal 2178372004 143040

¥ Using the rotary knob or cursor keys, select the U Iral oad 017832084 14-38:26
U French Overs 0170372004 14:30:16

channel table you want. PES UL 0120141985 92:00:00

. PES DL {1/03/1995 82:00:00

» To activate the channel table, press the SELECT G5 L GTA0E/ 1995 02:00:00
softkey. 5 DL 0148571995 82:00:00

Direct entry of a channel table:

» If the channel display is active (CHANNEL MODE softkey active in the FREQ menu), press the
CHANNEL TABLE softkey.

> Press the SELECT USER TAB softkey.
The R&S FSH will use the tast channel table that was entered directly.

2 mear are,

¥ Press the DEFINE USER TAB softkey.

The R&S FSH will open the submenu for defining the
channei table.

» Press the DEFINE USER TAB softkey again.
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Operation in Receiver Mode R&S FSH

» Enter the number of the first channel and confirm with the ENTER key.
» Press the DEFINE USER TAB softkey.

» Using the rotary knob or the cursor keys, select 1°" CHANNEL FREQ... from the menu and confirm
with the ENTER key.

¥ Enter the frequency for the first channet number.
> Press the DEFINE USER TAB softkey.

» Using the rotary knob or the cursor keys, select NO OF CHANNELS .. from the menu and confirm
with the ENTER key.

» Enter the number of channels and confirm with the ENTER key.
» Press the DEFINE USER TAB softkey.

» Using the rotary knob or the cursor keys, select CHANNEL SPACING... from the menu and confirm
with the ENTER key.

» Enter the frequency spacing for the channels and confirm with the ENTER key.
¥ Press the EXIT key to exit the menu for defining channel tables.

The R&S FSH will now show channel numbers rather than the frequency. It also shows the associated
frequency above Channel.

Selecting the reference level:
The reference level is the maximum level of the analog bar-graph display. It must be set such that the
level display is located within the bar-graph scale.

» Press the REF LEVEL softkey in the main menu of the receiver mode (MEAS key). Or press the
AMPT key.

» Using the rotary knob or cursor keys, change the reference level or, using the numeric keys, enter a
new reference level.

¥ Confirm with the ENTER key.

Selecting the bandwidth;

The receiver mode provides the same bandwidths as in analyzer operation. In addition, the three
bandwidths 200 Hz, 9 kHz and 120 kHz are available for EMI measurements in accordance with
CISPR16.

> Press the BW key

¥ Using the rotary knob or cursor keys, change the dBuy
bandwidth and confirm with the ENTER key, or,
using the numeric keypad, manually enter
bandwidth and confirm by pressing the units key.

¥ For input of a CISPR bandwidth press the softkey
CISPR BW.

¥ Using the rotary knob or cursor keys, change the bandwidth and confirm with the ENTER key, or,
using the numeric keypad, manually enter bandwidth and confirm by pressing the units key.

According to CISPR 16 the bandwidth is connected fo the frequency. The R&S FSH aliows (o couple the
bandwidth to the set frequency automatically:

» Press the softkey AUTO CISPPR BW.
The R&S FSH uses the suitable bandwidth dependent on the set frequency.
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R&S FSH Operation in Receiver Mode

Setting the detector:

The receiver mode of the R&S FSH offers a peak detector, average detector, RMS detector and quasi-
peak detector,

Set the detector either from the main menu of the receiver mode or by using the TRACE key.

» Press the DETECTOR softkey in the main menu of
the receiver mode, or press lirst the TRACE key and
then the DETECTOR softkey

» Using the rotary knob or cursor keys, select a
detector from the selection list.

» Press the ENTER softkey.

Setting the measurement time:
The measurement time is the amount of time during which the R&S FSH collects measured values and
compiles them into a display result for the selected detector.

> Press the MEAS TIME softkey in the main menu of the receiver mode, or press the SWEEP key.

¥ Using the rotary knob or cursor keys, adjust the measurement time, or, using the numeric keys, enter
a new measurement time and confirm with the unit.

Note: If the quasi-peak defeclor is selected, the selected measurement time must be larger than
100 ms in order to ensure that fluctuating or pulse-fike signals are measured correctly.

Scanning in the receiver mode:

in the receiver mode, the R&S FSH can scan across a defined number of frequencies and graphically
dispiay the results. It performs a measurement at each frequency for the defined measurement time.

» Press the SPAN softkey.
» Press the FREQ SCAN softkey.

The R&S FSH switches to the scan mode and displays the measurement levels at the individual
frequencies as vertical lines.

» Press the SCAN START softkey. Datact: Peak
> Enter the start frequency for the scan, :
» Press the SCAN STOP softkey.

» Enter the stop frequency for the scan. ST
» Press the SCAN STEP softkey. '
» Enter the step size for the scan.

Trig : Free REW: 1 MHz
Tr :

it is also possible to scan the frequencies of a channel table. This requires activating a channei table as
follows:

» Press the FREQ softkey.
¥ Press the CHANNEL MODE softkey.

The R&S FSH now performs a measurement at the frequencies of the channel table.
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Saving and Recalling Settings and Test Results R&S FSH

Saving and Recalling Settings and Test Results

Instrument settings and results can be saved to the R&S FSH's internal CMOS RAM. Results and
settings are always stored together, allowing them to be interpreted in context when recalled. The
R&S FSH can store a maximum of 100 data sets, each with a unique name.

Saving Measurement Results

¥ Press the SAVE / PRINT key.

> Press the SAVE softkey. Sack 1 100 Mz -22.4 dBn HBU: 100 Kit2
i . Raef: -24 die . L B 100 KH2
An input box opens and you will be prompted to enter : | SuT: 10 ms

a name for the data set to be saved.

The name for the most recently stored data set is 56 -
suggested in the 'Name:' entry box, which is .66
highlighted in red. When you press the ENTER key or -2
the SAVE softkey a second time, the data set is saved -8y
under the suggested name. SAYE DATASET

YiFpee Locations: 93

SCHCEN-»
o BRI RECALL Sppiuern

By pressing the BACK key, you can instruct the R&S FSH to browse through the list of names of the
data sets already stored and display them with the first available free extension, Thus, the name of the
data set recalled for a specific measurement can be selected for storing the measurement data.

A new name can be entered via the numeric keypad. The numeric keypad has the same letter
assignment as mobile phone keypads. Enter the letter above the key by pressing the key the
appropriate number of times.

The number of free memory locations is also displayed.

» Enter a name for the data set using the numeric keypad.
¥ Confirm with ENTER,

The data set is saved to the R&S FSH's internal memory under the specified name.
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R&S FSH Saving and Recalling Settings and Test Results

Saving Calibration Data

When performing scalar transmission or return loss measurements, the R&S FSH can store the
calibration data along with the seltings and results. Saving the settings and results with calibration data

requires twice as much memory space as without it. This, of course, reduces the maximum number of

data sets that can be saved.

in the default state, calibration data storage is disabled.

¥ Press the SETUP key.
¥ Press the GENERAL softkey.

» Select SAVE CAL DATA... and confirm by pressing
the ENTER key or the GENERAL softkey.

> Using the rotary knob or the cursor Keys, select ON
or QFF.

¥ Confirm with ENTER.

The state for calibration data saving is entered in the SETUP menu.

When recailing data sets with stored calibration data, the R&S FSH checks whether the current
instrument temperature corresponds to the instrument temperature at the time the data was stored. If it
deviates more than 5°C, the R&S FSH displays a red dot in front of the ! « Transmission | or 1 . Reﬂect‘nonl
display. Recatlibration is then necessary.
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Saving and Recalling Settings and Test Resuits R&S FSH

Recalling Measurement Results

Use the R&S FSH's recall function to review previously saved measurement results and settings.

¥ Press the SAVE / PRINT key.

> Press the RECALL softkey. 03¢12/2802 BATASET LIST 170848

SHSIeRgite
H6753/7602 10

A list of all saved data sets opens. The red selection :
91/03/2002 12116343

bar marks the last data set to be saved.

» Select a data set from the list using the rotary knob.

» Confirm your selection by pressing the RECALL
softkey.

The selacted data set is displayed on the screen, but
the R&S FSH is not set to the settings in the data set.
You can now check the data set before its settings are

acltivated. BELETE : LIST->
Al : DELETE . EXIT ., RECALL , gfRfed

The name of the selected data set is displayed at the
lower left-hand corner of the screen.

Using the rotary knob or the cursor keys, you can scroll
through all the available data sets. The settings and
results for each data set are displayed.

You now have the foliowing options: Tark : 1.49999267 GHz -H6.3 dBnm RBU: 1 kHz
Ref; 20dfw woreen JBH 1 Kl

» Press the STATUS key to see all the instrument g SuT:eshes

settings in the selected data set. When you press
the STATUS key again, the R&S FSH returns to the
graphicat display,

» Press the ACTIVATE softkey to load the data set.

> Press the EXIT softkey to display the list of data sets
again. Press EXIT a second time and the R&S FSH
returns fo its previous settings without loading a data
set.

» Press SCREEN->PRINTER to send the displayed
data set to a printer.

T pan: W kiz

SCREEN->
EXIT | aCTIVATE hovaey

Pressing the ACTIVATE softkey transfers the stored trace to the R&S FSH's frace memory. The current
trace can be compared with the stored one by switching on the trace memory.

» Press the TRACE key.
» Press the SHOW MEMORY softkey.

The R&S FSH displays the stored trace in white and the current trace in yellow,

Note: The frace is in the R&S FSH's trace memory. The level and frequency values are
displayed correctly only if neither the instrument's frequency setting nor its level setting
have been changed.
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R&S FSH Printing Out Measurement Results

Printing Out Measurement Results

The R&S FSH can send screenshots to a printer equipped with a serial interface. The type of printer
and the baud rate of the serial interface can be defined in the setup menu (SETUP key) by using the
GENERAL softkey and selecting 'PRINTER BAUD..' and 'PRINTER TYPE..' from the menu. For
printers with a parallel interface, a serial/parallel converter (R&S FSH-Z22) is available.

Printer with serial interface:

» Connect the printer to the optical interface using the RS-232-C optical interface cable.

Printer with parallel interface:

» Connect the RS-232-C optical interface cable to the Serial/Parallet Converter R&S FSH-Z22.
» Connect the R&S FSH-Z22 parallel interface to the printer.

¥ Switch on the Serial/Parallel Converter R&S FSH-Z222

Operating the R&S FSH:

» Press the SAVE / PRINT key. GF : 100801 MMz 190 dBa BBU: 3 ki

. . - HR o100 kHz | <588 dB  UBH: 3z
The SAVE/PRINT menu with the option for printing out  fef:-13déa = ' USuT K67 ms
a screenshot to a printer opens. R A

¥ Press the SCREEN->PRINTER softkey.

The R&S FSH starts printing out the screenshot to a =%
printer. ST

i
i
I
Lo
i
1
\
|
;

¥
H
i
i
|

e . SCREFH->
SAUE QELETE FXEE RECALL PRINTER
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R&S FSH Screen Layout

3 Operation

Screen Layout

Screen layout for spectrum-mode measurements without markers

Detector Trace mode Trigger | Parameter
display \ display ‘\ display uncoupled
! Display of
1ﬂetec e s L 0 T resolution bandwidth (RBW),
gﬁg{i’:’? — 8l Tiat: <20 din ]! B Traca: CI/@c ) |V UBU: 300 kitr ; video bandwidth (VBW) and
i A : ‘ { : : A S8SUT: 20 ms | sweep time (SWT)

invalid-trace symbol

Level-axis I . . Grid
scale i s , ! M Gy bty
) -—{ Trace ]
{ '. Value eniry box I
X-axis scale s Tt an: : i
Softkey labelling l
Status /
message Battery charge-level
indicator
1145.5873.12 3.1
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Screen Layout

R&S FSH

Screen layout when the marker mode is selected

Marker-value

Display:

readaut
: {Hark : 108 iz -82.4 dBnIt SRBLL: 10 k2
el BNFIi bz L R s VB 10 kitz

Ref: 20 dBm |

/ Setting not coupled

Marker

Delta marker

It

Selected
menu item

Softkey menu

Softkey function on

Softkey activated
for entry

The colour of the softkey labelling and its background indicate the status of the softkey function in

question:

Softkey colour

Meaning

Blue background, white labeliing

Softkey function is turned off

Biue background, grey labelling

in the current setting, this softkey function is not available

Green background

Softkey function is turned on

Red background

Softkey function has been activated for value entry or selecting a meau
function

1145.6873.12
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R&S FSH ' Entering Measurement Parameters

Entering Measurement Parameters

Settings and texts are entered either by directly calling the functions or by entering values, units or texts
separately. The R&S FSH has a variety of operating modes.

Alphanumeric Rotary knob
keypad
Unit keys
BACK key Cursor keys

CANCEL key ENTER key

Entering values and texts

Values are entered using the number keys {0 to 9), the decimal point key ) and the minus key {-} in the
alphanumeric keypad. The alphanumeric keypad is also used to enter letters, e.g. file names for data
sets. if the R&S FSH is expecting a letter entry, it automatically assigns the letiers above the keys to the
keys in the alphanumeric keypad. The keys have multiple assignments. The letter you want is obtained
by pressing the key the appropriate number of times. The key assignments are listed below:

Key | xtiixZ a3 x4 | x5 | x6 | x7 | x8 ] x9
1 1
2 a b > 2 A B C
3 g e f 3 D £ F
4 g h i 4 G | H i
5 i k | 5 J K L
6 m 3] 0 6 M N O
7 p G r s 7 P Q R S
8 t u ¥ 8 T U vV
9 w x y z 9 | w | x Y z
G 6 |SPCI _

You can delete any ietter or digit you have entered with the BACK key. Pressing the BACK key deletes
the last keystroke that has been entered. Complete entries can be cancelled with the CANCEL key.

Values can also be entered with the rotary knob or the cursor keys. The entry is changed in steps and
the R&S FSH immediately sets the appropriate entry parameter.
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Entering Measurement Parameters

R&S FSH

Entering units

To enter a unit for a value eniry, terminate the entry with a unit key. Use the unit keys down the right-
hand side of the alphanumeric keypad. These keys have multiple assignments which depend on the

unit enlry expecied by the R&S FSH.

GHz, -dBm, V., s

MHz, dBm, dBmVY, mV, ms

t kHz, dBuV, uV, us

kHz, nV, ns

The relative unit dB can be entered with any of the unit keys.
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R&S FSH

Menu Overview

Menu Overview

Frequency entry

CENTER
FREQ

CF
STEPSIZE

START
FREQ

STOP
FREQ

FREQ
OFFSET

!

0.1 x SPAN
=CENTER
MANUAL .

Frequency span entry

MANUAL
SPAN

FULL
SPAN

ZERO
SPAN

LAST

SPAN

Level entry

REF I

RANGE

UNIT

REF i

OFFSETY |

RF
INPUT

!

10 d8/DIV

5 dB/DIV

2 dB/DIV

1 dB/DIV
LIN G - 100%
VEWR 1-69
VBWR 1-2Y
VSWR 1-7.5"%
VSWR 1-1.2"3
SMITH CHART 7 &

dBm
dBmv
dBuv

" Only models 1145.5850.13, 1145.5850.23 and 1145.5850.26.
2 Only with option R&S FSH-K2.

Bandwidth entry

56 (2

750

MANUAL
RES BW

AUTO
RES BW

MANUAL
VIDEO BW

AUTO
VIDEO BW

1145.5973.12
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Menu Overview R&S FSH

Sweep entry

MANUAL AUTO CONT SINGLE

SWETIME | | SWPTIME SWEES SWEEP TRIGGER

!

FREE RUN
VIDEG...
EXTERN T
EXTERN L
DELAY ...

Trace settings

TRACE TRACE-> SHOW
MODE MEMORY | | memoRy | |DPETECTOR
i
; v
CLEARMWRITE AUTO SELECT
AVERAGE AUTO PEAK
MIN HOLD MiN PEAK
MAX HOLD
VIEW MAX PEAK
SAMPLE
’MS
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R&S FSH

Menu Overview

Measurement functions

TRANS
DUCER

LiMIT
LINES

DMISPLAY
LINE

ANALYZER

RECEIVER
- ~— | TRACKING GEN
————— | POWER SENSOR
e | CHANNEL POWER g';gé%‘;*fo? FAULT
e | OCCUPIED BW SPECTRUM
— | TOMA POWER -
DISTANCE TO FAULT
I; CABLE CABLE MEAS DTE LiST
MODEL LENGTH MODE CAL VIEW
i
THRES LIST >
HOLD PRINTER EXiT
SELECT DEFINE LIST -
+ SELECT | |iser MOD EXIT USERMOD | | PRINTER
- LEVEL MANUAL MEAS PWR DISP
STANDARD | | apyjusT SWPTIME TIME ON/OFF
USER
GSMIEDGE
Rename USER
LEVEL t CHANNEL | | 08w Disp
o STANDARD | st | l aw ON/OFF
USER
IGPP WCDMA
CDMAONE
CDMAZ000 1x
Rename USER
LEVEL CHANNEL | | PWR DISP
»| STANDARD | | 5 " PWR UNIT W ONIOFE
N
USER " '
IGPP WCOMA dsm
CDMAONE d ”3"
COMAZ000 1x o8
Rename USER
ESH-Z]
FSH-Z18
= FREQ UNIT ZERO .> REF TIME
FSH.Z44
»  FREQ UNIT ZERO > REF STANDARD —————}
SCALAR Caorrection OFF
VECTOR Sgge
REFLECTION
CABLE LOSS ?:331”3’55 MA
] COMAZO00 1x
./ TRANSM REFLECT MEAS OUTPUT DVB-T
CAL CAL MODE LEVEL DAB
Option 1145.5850.23
FSH-K2 only only

1145.6973.12
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Menu Overview

R&S FSH

Transducer menus:

LiMIT DISPLAY
-t MEASURE LINES LINE
l._“ TRANSD TRD'S
~s TRANSD dB EXIT OFF
N TRANSD LIST ->
SELECT OFF EXIT PRINTER
Limit line menus:
TRANS DISPLAY
+ MEASURE DUCER LINE
BEEP...
MESSAGE...
UPPER LOWER LTS
LIMIT I OMIT EXIT OFF OPTIONS
]
- LIMIT LIST ->
» SELECT I ‘ OFF EXST PRINTER
VSWR
o EXIT OPTIONS
Smith Chart LIMET I
Option FSH-K2
BEEP...
MESSAGE...

1145.5973.12
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R&S FSH Menu Overview

Markers

Analyzer mode:

DELTA SET MARKER MARKER
MARKER | | MARKER | | MARKER MODE DEMOD
PEAK NORMAL OFF
NEXT PEAK NOISE A
MIENIMUM FREQ COUNT I FM
CENTER = MRK FREQ | | MULTIMARKER | TIME .
REF LVL = MRK LVL e OLUME
Analyzer mode, multimarker switched on:
DELTA SET | | MARKER MKR LIST
MARKER MARKER MARKER MARKER ‘l MODE ' VIEW l
MARKER 1 DELTA 2 M1 PEAK NORMAL
MARKER 2 DELTA 3 M1 NEXT PEAK NOISE
MARKER 2 DELTA 4 M1 MINIMUM FREQ COUNT
MARKER 4 DELTA S CENTER = M1FREQ | | MUL TIMARKER
MARKER 5 DELTA 6 REF LVL = M1LVL
MARKER 6 ALL DELTAS ON 11577 iR TO PEAK
AL MARKERS ON || ALL DELTAS oEE
ALL MARKERS OFF

Distance-to-fault mode (option R&S FSH-B1):

DISTANCE MARKER SET MARKER

MARKER OFFSET MARKER MODBE
PEAK 'NORMAL
NEXT PEAK ;
MINIMUM B
CENTER = MRK FREQ | | MULTI MARKER
REF LVL = MRK LVL ZOOM ON

| ALL MKR TD PEAK ZOOM OFF

Y Only with multimarker switched on.

Distance-to-fault mode (option R&S FSH-B1), multimarker switched on:

1

DISTANCE MARKER SET MARKER MKR LIST
MARKER OFFSEY MARKER MODE ! VIEW

MARKER 1 Dt PEAK NORMAL

MARKER 2 D1 NEXT PEAK

MARKER 3 D1 MINIBMUM S e

MARKER 4 CENTER = MRK FREQ | | MULTI MARKER

MARKER & REF LVL = MRK LVL Z00M ON

MARKER 6 ALL MKR TO PEAK ZOOM OFF

ALL MARKERS ON e

ALL MARKERS OFF
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Menu Overview R&S FSH

Save and print menu

SCREEN->
SAVE DELETE RECALL PRINTER
L DELETE LIST >
hl ALL OELETE EXIT RECALL PRINTER
- SCREEN.>
{Data Set Name) EXIT ACTIVATL PRINTER

Instrument setup

HARDWARE LOCAL SETUR ->
GENERAL 1 DISPLAY | | sermings | | SETTINGS 1 PRINTER
! ¥ | i
SAVE CAL DATA. ] GONTRAST... || PREAMP... 7 || LANGUAGE...
POWER DOWN.. | LIGHT. .. EXT REF DATE FORMAT.. |
DATE... TYPE... | EXT TRIG UNIT OF LENGTH...
_ITIME..
PRINTER BAUD. .. "} Modet 1145.5850.23 onty
PRINTER TYPE...
PIN CODE . DISPLAY TYPE
{ OPTIONS .. »| COLOR UNIT OF LENGTH
L IFACTORY BLACKWHITE | |METER
{ FEET
- %LNQQQ-@ L S — DATEFDRMAT
INCODE OFF PRINTER ddimmiyyyy
PINGODE ON DESKJIET mm/ddiyyyy
NEW PINCODE... LASERJET
EPSON £X LANGUAGE -
* SRINTER BAUDRATE ! | POSTSCRIPT ENGLISH
1200 Baud 7 ERENCH
2400 Baud GERMAN
9600 Baud SPANISH
19200 Baud ITALIAN
38400 Baud PORTUGUESE
57600 Baud JARANESE
115200 Baud CHINESE
e ——" KOREAN
»{ POWER DOWL -
5 min.
30 min.
DISABLE
Status display

STATUS >
—” Bt PRINTER
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R&S FSH

Menus in the Receiver Mode (Option R&S FSH-K3)

Menus in the Receiver Mode (Option R&S FSH-K3)

Main menu:

TRANS

DUCER

LIMIT
LINES

DISPLAY
LINE

ANALYZER
RECEIVER
TRACKING GEN
POWER SENSOR
CHANNEL POWER
QCCUPIED BW
TDMA POWER
DISTANCE TO FAULT

.

REF

FREQ LEVEL

BAND
WIDTH

MEAS

DETEC
ECTOR TIME

FREQ key:

Frequency entry:

FREQ
FREQ I;TEPSIZE

Channel entry

100 Hz
1kHz

10 kHz
100 kHz

1 MHz
MANUAL ..

CHANNEL TR ANNTL
MODE T :

CHANNEL

FREQ
MODE

1145.5873.12
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Menus in the Receiver Mode (Option R&S FSH-K3) R&S FSH

SPAN key:

Frequency entry:

FREQ
SCAN

Freguency scan:

SCAN SCAN SCAN
START STOP STEP

CHANNEL
SCAN

FIXED FREQ FREQ
CHANNEL START 5TOP
AMPT key:
- REF RE
REF RANGE UnNIT OFFSET INPUT
]
; ! |
100 d8 dBm 50
50 dB dBmV 50
20 4B dBpv I
10 dB v
LINEAR W
Bandwidth entry:
| manuaL l MANUAL AUTO
RESBW | | CISPRBW | | CISPR BW
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R&S FSH

Menus in the Receiver Mode (Option R&S FSH-K3)

Sweep key:
MEAS
TIME TRIGGER
FREE RUN
EXTERN I

Trace key:

Measurement at a fixed frequency:

EXTERN L

Scan mode:

/ . TRACE
@ MODE

F DETECTOR
PEAK
AVERAGE
RMS
QUASEPEAK
TRACE> | [ sHow TRACE
MEMORY | | MeMORY | | PETECTORY 1 gry(g
E v
S — Y
Ctir;Rg’VERI?E PEAK POLYGON
A A
LiN
MIN HOLD a\r::‘ESRAGE ES
MAX HOLD
VIEW QUASHPEAK
313
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R&S FSH Instrument Default Setup

4 Instrument Functions

instrument Default Setup

When you press the PRESET key, the R&S FSH is set to its default setup or presets. it is best o select
the PRESET when you are going to perform a new measurement task. The new settings can then be
made on the basis of the more familiar defaull setup without the old settings affecting the measurement.

Operating sequence:
> Press the PRESET key (green key below and to the right of the rotary knab).
The R&S FSH is immediately set to the defaulf setup.

Status Display

The R&S FSH has a status display. On the screen, the status display provides an overview of all the
measurement parameters that have just been set. This means that all the measurement settings can be
checked easily at a glance. The status display can be oufput directly to a printer as measurement
documentation. At a later date, every detait of a measurement can, therefore, be accurately reproduced.

Operating sequence:
» Press the STATUS key (above and to the right of the rotary knob).

The R&S FSH displays the current measurement gz

. IHSTRUMENT STATUS 10213
parameter seftings on the screen. To view ali settings,

. . Maasurement 1 G5 £ EOGE
the screen content can be scrolled through with the aid

Canter Freguency 19208 MMz

of the cursor .keys or the rotary kgob. An up or 'd_own Fraquency 06 sot i
arrow at the right screen edge indicates that additional  Measvrement Til:re ;4:.;2 ko
. . . \ . Bafarance Levs s LATH
information is available before or after the displayed  paference 0ffsat 6.0 d8

window. The display can be used as a way of checking  8F fAttenuatar Setting :Jo B

the settings. Settings can be changed by using the AF (nput Aeferance san
appropriate key and menu. feselosion senguacn 0 iz
Suweapting : 1 os
Printing out the status display: Tesce Mode O v
» Press the STATUS -> PRINTER softkey. e e SISTUER.

The R&S FSH immediately prints out a screenshot o
the connected printer. The softkey remains active for gz IKSTHUMENT STATUS 1022298
about ¥ second {red highlighting}.

AF input Referenca 1581 'y
Exiting the status display; B Bt e~

Swaaptima HER 5
¥  Press the EXIT softkey or the STATUS key. Trace Mode : Clear / Writa

L . Jotoctor : Sampie

The R&S FSH returns to the original setting. )

Teigger Moda  Bideo Trigger

Trigger Levai 158 %

Tedggor Delay X ¥

Yeansducar s HL223

Transducer (dB) HE

R STATUS. ¥
BRI : PRINTER
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Sefting the Frequency R&S FSH

Setting the Frequency

The R&S FSH's frequency is set with the FREQ key. The frequency can be specified in terms of the
center frequency (center freq. = frequency at the center of the frequency axis in the measurement
diagram) or the start and stop frequency for a particular span.

It is best to enter the center frequency when a signal is to be measured at a known frequency. When
you are investigating signals, e.g. harmonics, that are within a particufar frequency range, the best
option is entering a start and stop frequency to define the span.

Entering the center frequency

> Press the FREQ key.

The R&S FSH opens the frequency menu. Center frequency entry is always activated, so that the
frequency settings can be made with the minimum number of keystrokes. The current center frequency
is displayed in the value entry box. A new center frequency can be entered directly from the numeric
keypad. You can also use the rotary knob or the cursor keys.

*» Enter the frequency you want from the numeric  petect: futs Pi frig -
keypad and terminate the frequency entry with the  Fef:
appropriate unit (GHz, MHz, kHz or Hz). -

REBU - 386 &cH
.. pBui: 300 &Hx
o GMIE: 100 ms

The frequency you have entered now becomes the
new center frequency. The value entry box remains
open for any further entries.

» As an alternative, you can change the center
frequency with the rotary knob or the cursor keys
and terminate the entry with the ENTER key.

o 18
STARY S99

» You can clear the value entry box from the screen " oF cREQ
STEPSEZE © FRER : FREG : OFFSET

by pressing the CANCEL key.

The smallest step for adjusting the center frequency with the rotary knob is a pixel, in other words, as
the trace comprises about 300 pixels, each step is equal to about 1/300 of the span. When you use the
cursor keys, a frequency step is equal to 10 % of the span (= 1 grid division). If you want to use a
different stepsize, you can define it with the CF STEPSIZE function (CF = center frequency}.

When you are adjusting the center frequency, you may obtain a value that is outside the R&S FSH's
maximum span. If this happens, the R&S FSH automatically reduces the span. It aiso outputs the
message “Span changed" to inform the user what has happened.

Setting a frequency offset

For measurements on frequency converters such as satellite downconverters, it is often convenient to
reference the results to the frequency prior to conversion. For this purpose, the R&S FSH offers a
frequency offset, which arithmetically shifts the center frequency to higher or fower frequencies; thus,
the R&S FSH displays the input frequency of the DUT.

Positive frequency offset is possible in the 10 Hz to 100 GHz range, in 10 Hz steps. The size of the
negative frequency offset permitted depends on the start frequency setting; the start frequency, taking
into account the frequency offset, is always = 0 Hz.
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R&S FSH Setting the Frequency

¥ Press the FREQ key.
¥ Press the FREQ OFFSET softkey.
The R&S FSH apens the frequency offset entry fieid.

Fraee RBW: 360 kHxz
Uil 500 kix

» Enler the required frequency offset and terminate
with the corresponding unit.

The R&S5 FSH adds the frequency offset {o the set
center frequency. The cenier frequency display is
marked by a red dot to indicate that a frequency offset
has been sel.

3 CEKT CoTE STRRY - STOP
The frequency offset can be reversed if an offset of FOEG  STEPSIZE © FRED 5 FREQ

0 Hz is entered.

Entering the center-frequency stepsize

» Press the CF STEPSIZE key.

A submenu above the softkey label opens. The box contains various stepsize setting options.

With 0.1 x SPAN (default setting), the stepsize is equal  gatact: auta Pk

Trig : Free RBM: 300 kKHz
to 10 % of the span (= 1 division on the vertical scale).  Ref:-20 dBn

Teaoe: Clie UBRE: 300 kHx

With = CENTER, the stepsize is equal to center
frequency. This sefting is ideal for measuremenis on
harmonics. On each frequency increment, the center
frequency moves to the next harmonic.

With MANUAL .. you can select any stepsize. This
makes it easy o investigate specira with frequencies
at constant intervals.

¥  Make the selection you want with the rotary knob mﬁm iy m;-;T o PReE . orrERr
or the cursor keys and terminate with the ENTER
key.

If you setect "0.1 x SPAN" or "= CENTER", the R&S FSH makes the sefting directly itself. if you select
"MANUAL ", the value entry box opens and indicates the current stepsize.

» Using the rotary knob, the cursor keys or numeric endry, change the stepsize.

» When you have entered the stepsize you want, confirm by pressing the ENTER key or by préssing
the CF STEPSIZE softkey.
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Setting the Frequency R&S FSH

Entering the start and stop frequency

»  Press the START FREQ softkey,
The value entry box for the start frequency opens. The box displays the current frequency.

» Enter a new start frequency with the number keys and terminate the entry with one of the unit keys
or

»  Adjust the start frequency with the rotary knob or the cursor keys and terminate the entry with the
ENTER key.

The R&S FSH sets the new start frequency. The x axis labeliing changes from CENTER and SPAN to
START and STOP,

¥ Press the STOP FREQ softkey.

The R&S FSH opens the value entry box for the stop frequency. The box indicates the current
frequency.

» Enter a new stop frequency using the number keys and terminate the entry with one of the unit
keys, or

»  Adjust the stop frequency with the rotary knob or the cursor keys and terminate the entry with the
ENTER key.,

The new stop frequency is now set on the R&S FSH.

If your enter a stop frequency on the R&S FSH3 which is greater than 3 GHz, or you reach the 3 GHz
limit with the rotary knob or the cursor keys, the R&S FSM3 outputs the message "Maximum reached".
The timit on the R&S FSHG is 6 GHz.

Working with channel tables

Almost all transmission systems divide their assigned frequency ranges into channels, with a specific
frequency assigned to each channel. The R&S FSH therefore allows users io define channel
assignments using familiar terms to keep operation simple.

Channel tables are defined with the R&S FSH View software and Ioaded into the spectrum analyzer.
The R&S F8H can store up to 15 different channel tables which can be activated from the front panel as
required.

The R&S FSH View software operating manual describes how (o generate channel tables.

Switching to channel entry:

¥ Press the FREQ key.
» Press the CF STEPSIZE softkey.

¥ Select CHANNEL... from the menu with the rotary
knob or the cursor keys and confirm with the ENTER
key.
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R&S FSH Setting the Frequency

The R&S FSH opens the list of channet! tables loaded  izr009084 BAND TABLE LIST 20007

via R&S FSH View. CaTY 10/92/2004 £1:13:08
PCS . 8178171995 01:00:08

> Select the desired channel table with the rotary knob  hes Bt ! - e

or the cursor keys and switch it on with the SELECT GSH UL 0170171335 01:00:08
softkey.

The channel number {ogether with the name of the
selected channel fable {e.g. GSM UL Ch: 1t} is now
displayed instead of the center frequency. The
FREQUENCY softkey is now called CHANNEL.

The R&S FSH center frequency is the frequency corresponding to the displayed channei number from
the channel table. The R&S FSH accepts only channel numbers when entering the center frequency.
Tuning the frequency with the rotary knob or the cursor keys is also done using channel numbers_ I you
exceed the definition of the channet table used, either "Minimum reached" is dispiayed on the screen
when the lowest channel number is reached or "Maximum reached” is displayed when the highest
channel number is reached. All other measurement parameters such as SPAN or RBW (resolution
bandwidth} are user-selectable as with the entry of frequencies.

The entries for the start frequency (START FREQ) and the stop frequency (STOP FREQ) are inactive
when defining channels.

Channel numbers are assigned to freguencies as follows:
- The first channel is assigned a channel number and a frequency.
- All subsequent channels have ascending numbers.

- The frequency spacing between channels is fixed. It can also be negative, i.e. the center frequency
of the R&S FSH decreases with ascending channel number.

- In transmission systems containing gaps in the frequency range {as ir the case of television, for
exampte), a channel table can comprise multipie ranges.
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Setting the Span R&S FSH

Setting the Span

The span is the frequency range centered on the center frequency which a spectrum analyzer displays
on the screen. What span should be selected for a particular measurement depends on the signal to be
investigated. A rule of thumb is that it should be at least twice the bandwidth occupied by the signal.

For frequency domain measurement the R&S FSH3 has a minimum span of 10 kHz and a maximum
span of 3 GHz. Using the span 0 Hz measurement is performed in time domain. The maximum span on
the R&S FSHE is 6 GHz

Operating sequence:

» Press the SPAN key. Betect: Auto Pk Trig :Free REW: 308 iz
Rof: -28 dBm Traco: Ciftle  UBU: 300 kHz
When the SPAN key is pressed, the R&SFSH ' : ST: 108 ms

automatically activates the MANUAL SPAN softkey
and indicates the current value so that a new span can
be entered immediately. If another function in the
SPAN menu has been used beforehand, press the
MANUAL SPAN softkey to enter the span.

> Enter a new span with the number keys and
terminate the entry with the appropriate unit (GHz,
MHz, kHz or Hz), or

» Change the span with the rotary knob or the cursor
keys, The span is set immediately afier the change
is made.

» The value entry box can be cleared from the
screen with the CANCEL key.

Use the FULL SPAN softkey to select the fulf span from 0 Hz to 3 GHz (R&S FSH3) or from 0 Hz to
8 GHz (R&S FSH6) with a single keystroke.

¥ Press the FULL SPAN key.

The R&S FSH displays the spectrum over the full span which extends to 3 GHz or to 6 GHz
(CENTER = 1.5 GHz, SPAN = 3 GHz or CENTER = 3 GHz, SPAN = 6 GHz).

The R&S FSH has a LAST SPAN softkey so that you can toggle between span settings with just one
keystroke.

¥ Press the LAST SPAN key.

The span that was set immediately before the current span is restored.

The ZERO SPAN softkey sets the span to 0 Hz. The R&S FSH measures the signal level only at the
center frequency that has been set. As a spectrum cannot be displayed when measurements are made
at a single frequency, the display mode swilches to the time domain. The x axis of the measurement
diagram becomes the time axis and level is plotted against time. The display always starts at 0 s and
stops after the sweep time that has been set (set with the SWEEP key, see also "Setting the Sweep").
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R&S FSH Setting the Amplitude Parameters

Setting the Amplitude Parameters

Ali R&S FSH settings referred to the level display are made with the AMPT key.

The reference level (REF) is the level represented by the uppermost grid line in the measurement
diagram. The input signal gain up to the display stage is set with the reference level. If the reference
level is low, the gain is high, which means that even weak signals are clearly displayed. If the input
signals are strong, a high reference level must be set to prevent the analyzer signal path from being
overdriven and o keep the signal display within the display range. When displaying the spectrum of a
composite signal, the reference level should be at least high enough to ensure that all the signals are
within the measurement diagram.

The RF atienuation setting at the input of the R&S FSH is directly coupled fo the reference level. if the
reference level is high, RF attenuation is switched on in steps of 10 dB according to the following table
so that the input mixer always remains in the linear range.

11dBm 1o 20.dBm ~ "

The R&S FSH has two different modes for the attenuation setting. The modes are selected using the
SETUP key and the GENERAL softkey {see chapter 1). In Low Distortion mode, the R&S FSH sets the
RF atienuation 10 dB higher according to the above table, making the stress of the input mixer 10 dB
less at the specified reference level. If the spectrum is densely occupied with signals, as occurs in a
television cable network, the input mixer reduces the R&S FSH's inherent spurious products. However,

the inherent noise display of the R&S FSH increases due to the increased attenuation before the input
mixer.

In the R&S FSH3 models 1145.5850.03 and 1145.5850.23 and in the R&S FSH6G, the preamplifier, if
switched on, is also coupled to the reference level setting.

Preamplifier b Preamplifier

Reference level _ OFF : ' _ o ON ' -
RF attenuation RF aftenuation Preamplifier.

LOW NOISE LOW DISTORTION

<-25dBm 0dB 0 dB 0 dB On

-24 dBm to -15 dBm 0dB 6d8 10 dB On

-14 dBm to-10 dBm- 0¢B 10 dB 0 dB Off

-3 dBmto 0 dBm ' 10 dB 20 dB 10 dB Off

1 dBm to- 10 dBm 20dB 3C dB 20 dB Off

11 dBmto 20 dBm 30 dB 30 d8 30 dB Off

The status of the RF atienuation and the preamplifier can be queried in the Status menu (press the
STATUS key).

The reference level is in dBm for the default sefting. However, the units dBmV, dBpV, Watt and Volt can
also be selected. Unit selection is of most relevance to the marker level display as the marker level is
displayed in the unit of the reference level.
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Setting the Amplitude Parameters R&S FSH

A reference offset (REF OFFSET) can be defined for the reference level. The reference offset is a way
of increasing the reference level by a certain amount. This is useful if, for example, an attenuator or
amplifier has been inserted before the RF input. The R&S FSH automatically takes the foss or gain into
account when the level is displayed and no manual calculations are necessary. A loss introduced at the
RF input must be entered as a positive number and a gain as a negative number,

The measurement range (RANGE) determines the resolution along the level axis in the measurement
diagram. When the PRESET or default setting has been selected, the level axis is scaled in dB. The
measurement range is 100 dB or 10 dB per division (10 dB/DIV). The R&S FSH also provides the leve!
ranges 50 dB (5 dB/DIV), 20 dB (2 dB/DIV) and 10 dB (1 dB/DIV) which enhance resolution along the
level axis. However, increasing resolution does not increase the accuracy of, for example, the marker
level readout, but only makes it easier to read values off the trace. You can also select a linear level
scale with LIN 0-100 %. The level is expressed as a percentage (0 % to 100 %) of the reference level.
This mode is useful if you want to display, for example, a carrier being amplitude modulated in the time
domain (SPAN = 0 Hz).

The R&S FSH can also handle measurements on 75 Q systems. The R&S FSH does not select a
75 QRF input per se, but instead only a 75 Q matching pad connected at the RF input. The
30/75 Q Matching Pad R&S RAZ is recommended for 75 Q matching (see recommended accessories).
The R&S FSH automatically considers the conversion factor when a value of 75 Q is set. Other
matching pads such as the R&S RAM can be taken into account by using a transducer factor.

1145.5973.12 4.8 E-8



R&S FSH

Setting the Amplitude Parameters

Setting the reference level

> Press the AMPT key.

The reference level entry is activated immediately, The
REF LEVEL softkey label is highlighted in red.

¥ Enter a reference level with the number keys and
either terminate the entry with one of the unit keys
{-dBm or dBm for relative measurements or (}, m,
i, n for absolute measurements) or press the
ENTER key, or

¥ Adjust the reference level with the rotary knob or
the cursor keys.

Any changes you make to the reference level with the
rotary knob or the cursor keys are immediate. The
trace moves as changes to the reference level are
made.

» When the reference level you want has been set,
you can remove the value entry box from the
screen by pressing the CANCEL key.

Entering the display range

» Press the AMPT key.
» Press the RANGE softkey.

A submenu opens. The various options for scaling the
level axis are displayed.

» Using the rotary knob or the cursor keys, select the
scaling option you want and confirm your selection
by pressing the ENTER key.

The scating option you have chosen is immediately set
on the R&S FSH,

The menu items VSWR 1-6 and VSWR 1-2 are valid
scaling options only if the R&S FSH is fitted with a
tracking generator which is configured for reflection
measurements. If the R&S FSH-K2 option is installed,
the ranges VSWR 1-1.5 and VEWR 1-1.1 are available
in addition.
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Setting the Amplitude Parameters

R&S FSH

Entering the display unit

» Press the AMPT key.
> Press the UNIT softkey.
A submenu opens. The various unit options for the

reference level are displayed.

» Using the rotary knob or the cursor keys, select the
unit you want and confirm your selection by
pressing the ENTER key.

The reference level unit is immediately set on the
R&S FSH.

Entering the reference offset

Press the AMPT key.
Press the REF OFFSET softkey.

Betect: Auto Pk
Ref

Jrig :¥Free /KBU: 308 kiz

Using the number keys, enter a reference offset and terminate the entry with one of the unit keys or

the ENTER key, or

> Change the reference level using the rotary knob or the cursor keys.

The reference offset unit is always dB — no matter what unit is used for the reference level.

To indicate that a non-zero reference offset has been
set, a red circle is placed before the reference level
readout.

Entering the input impedance

»  Press the AMPT key.
»  Press the RF INPUT softkey.

A submenu opens. The two input impedance options
“50 Q" and *75 Q" are displayed.

¥ Select the input impedance you want using the
rotary knob or the cursor keys and confirm your
selection by pressing the ENTER key.

Note: if you have selected 75 () and do not
connect a matching pad to the RF inpul,

incorrect level readings will be obtained.
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R&S FSH Setting the Bandwidths

Setting the Bandwidths

A key feature of a spectrum analyzer is that it can display the frequency spectrum of a signal. The
resolution bandwidth determines how well a spectrum analyzer can separate adjacent frequencies.
Spectrum analyzers usually also have switchable video bandwidths. The video bandwidth is determined
by the cutoff frequency of the lowpass used to filfer the video voltage before it is displayed. The video
voltage is the spectrum analyzer term for the voltage produced when the IF signal which has been
band-limited by the resolution filter is envelope detected. The video voitage is smoothed by video
filtering to, say, reduce noise on the trace. Unlike the resolution bandwidth, the video bandwidth has no
effect on the resolving power of the spectrum analyzer. '

Resolution bandwidth

The resolution bandwidth (RES BW) of a spectrum analyzer determines the frequency resolution of
spectrum measurements. A sine signal is displayed on the screen “through” the passband of the
selected resolution filter. Therefore, a suitably smafl resolution bandwidth is required if two or more
signals whose frequencies are close together are to be displayed separately. The frequency difference
between two sinusoidal carriers, for example, cannot be less than the selected resolution bandwidth if
the carriers are 1o be resolved. Which resolution bandwidth is selected also has an effect on the noise
displayed by the spectrum analyzer. If the bandwidth is small, the noise displayed drops. [f the
bandwidth is reduced or increased by a factor of 3, the noise displayed drops or goes up by 5 dB. If the
bandwidth is changed by a factor of 10, the displayed noise changes by 10 dB. Which resolution
bandwidth is selected also has an effect on the sweep speed. If the true spectrum is to be displayed,
the bandfilters that determine the resolution bandwidth must setile at all frequencies of interest. Narrow
bandfilters take longer to seftle than wide filters. This is why a longer sweep time must be selected for
narrow resolution bandwidths, If the bandwidth is reduced by a facior of 3 {e.g. from 10 kHz to 3 kHz),
the sweep ime must be increased by a factor of 9. If the reduction factor is 10 (e.g. from 10 kHz to
1 kHz) the sweep time must be increased by a factor of 100.

The R&S FSH has resolution bandwidths from 1 kHz to 1 MHz ina 1, 3, 10 sequence. The R&S FSH3
models 1145585003 and 1145.5850.23 and the R&S FSHE provide in addition the resolution
bandwidths 100 Hz and 300 Hz. When the default setting is selected, they are coupled io the span, ie.
if the span is reduced, a smaller resolution bandwidth is automatically set. This means that in many
cases the resolution bandwidth does not have to be set separately — a higher frequency resolution is
automatically set when the span is reduced.

All models offer a 200 kHz resolution bandwidth in addition. This bandwidth has to be selected
manually, i.e. it will not be activated automatically in the AUTO RES BW mode (resolution bandwidth
coupled to span). ’

1145.5973.12 4.11 E-8



R&S FSH

Setting the Bandwidths

Operating sequence:
» Press the BW key.

The menu for setting the bandwidth opens. If the
default sefting is activated, the softkey label for
automatically setting the bandwidth is highlighted in
green.

¥ Press the MANUAL RES BW softkey

The softkey label is highlighted in red and the value
entry box for the resolution bandwidth (RBW) indicates
the current bandwidth. To indicate that the resolution
bandwidth is not coupled to the span, a small red circle
is placed befare the resolution bandwidth display in the
top right-hand corner of the screen.

» Enter the resolution bandwidth you want using the
number keys and terminate the entry with the
appropriate unit (MHz, kHz or Hz), or

» Change the resolution bandwidth to the value you
want using the rotary knob or the cursor keys.

Note:

Resolution bandwidth Resolution bandwidth

URCO!}D;GC; \jsplgy
Detect: Auto Pk : RBU: 30 K2
i)

flef: -20 dBm

Centar: 106 Hix
CHANURLE . AUTO
CRESHY ¢ HES BUY

The 200 kHz resolution bandwidth has fo be entered by .means of the number keys.

When using the rotary knob or the cursor keys, the 200 kHz bandwidth will be skipped.

The box for entering the resolution bandwidth can be closed by pressing the CANCEL key.

»  Pressthe AUTO RES BW softkey.

The resolution bandwidth is coupled to the span that has been set. The AUTO RES BW softkey label is
highlighted in green to show that the coupled mode has been selected. The red circle in front of the

RBW readout disappears.
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R&S FSH Setting the Bandwidths

Video bandwidth

The video bandwidth smoothes the trace by reducing noise. When the filtered IF signal is envelope-
detected, an [F sine signal becomes a DC voliage in the video signal. If the sine signal is amplitude-
modulated, a signal whose frequency is the same as the AM frequency is produced in the video signal
apart from the DC voltage from the carrier. The Fig. below shows an RF signal modulated with a sine
signat and the corresponding video signal in the time domain.

AM RF signal Envelope signal

- (video voltage)
Ampitude =~ N Amplitude

NN

DC voltage AC voltage
from carrier from moduiation
IF signat
Tirmne Time

The envelope signal contains a DC component corresponding to the carrier level and an AC component
whose frequency is the same as the AM frequency. If the bandwidth of the video filter is less than the
frequency of the AC component, the latter will be suppressed depending on its maximum frequency. If

the AM component is to be displayed faithfully, the cutoff frequency must be greater than the
modulation frequency.

H there is noise on the sine signal, the modulation signal can be thought of as noise. If the video
bandwidth is reduced, the high-frequency noise components above the cutoff frequency of the video
filter will be rejected. The smaller the video bandwidth, the smalier the noise amplitude at the video filter
output, .

Therefore, the following rules of thumb can be applied (o setting the video bandwidth:

+ If you are performing measurements on modulated signals, the video bandwidth must be sufficiently
targe so that wanted modulation components are not rejected (= RBW).

« [f signals are to be kept free of noise, the smallest video bandwidth possible should be selected
(0.1 x RBW),

« If measurements are being performed on pulsed signals, the video bandwidth should be at least
three times grealer than the resolution bandwidth so that the pulse edges are not distorted.

Like the resolution bandwidih, the video bandwidth has an effect on sweep speed. The spectrum
analyzer must pause before each measurement to aliow the video filter to settle.

The R&S FSH has video bandwidths from 10 Hz to 3MHz in a 1, 3, 10 sequence. When the default
seftings are selecled, they are coupled to the resolution bandwidth. The video bandwidth equals the
resolution bandwidth. When the resolution bandwidth is changed, the R&S FSH automatically sets the
appropriate video bandwidth, This means that, in many cases, the video bandwidth does not need to be
set separately. When the resolution bandwidth is changed, the video bandwidth is changed
automatically.
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Sefting the Bandwidths R&S FSH
Operating sequence:
» Press the BW key.

The menu for setting bandwidths opens. When the
default setting has been selected, the softkey label for
sefting the bandwidth automatically is highlighted in
green.

»>  Press the MANUAL VIDEO BW softkey.

The softkey label is highlighted in red and the video
bandwidth value entry box (VBW) indicates the current
bandwidth. To indicate that the video bandwidth is not
coupled to the resolution bandwidth (RBW), a small,
red circle is placed before the video bandwidth readout
in the top right-hand corner of the screen.

¥ Enter the video bandwidth you want with the
number keys and terminate the entry with the
appropriate unit (MHz, kHz or Hz), or

# Change the video bandwidth to the value you want
using the rotary knob or the cursor keys.

Betect: auto Pk Trig :¥Free FRBLW: 300 kiiz

Raf: 1

UBUW: 300 kHz

¥4 an; 1 MHz

AITO - MAHUA A0
RES B4 WMBEG:AY : GIBED BU :

The video bandwidth value entry box is closed by pressing the ENTER key.

» Press the AUTO VIDEO BW softkey.

The video bandwidth is coupled to the resolution bandwidth that has been set. The AUTO VIDEO BW
softkey label is highlighted in green to indicate coupling and the red circle marking the VBW readout

disappears.

1145.5973.12 4.14

E-8



R&S FSH Setting the Sweep

Setting the Sweep

If the span is > 0, the sweep time is the time the spectrum analyzer takes to traverse the displayed span
to measure the spectrum. Certain boundary conditions must be met if a spurious spectrum is not to be
displayed.

One boundary condition is the resolution bandwidth, If the resolution filter is to setile, the dwell time
withint the filter bandwidth must have the right value. If the sweep time is too short, the resolution filter
does not settle and the displayed level is too low (see also “Setting the Bandwidth™).

The second boundary condition is the selected span. If the span is increased, the sweep time must be
increased proportionally.

The R&S FSH provides automatic sweep time coupling to help users set the sweep time by coupling it
to the resolution bandwidth and span that have been set. When automatic coupling (AUTO SWEEP
TIME) is selected, it always sets the shorfest sweep time possible to ensure that sine signals in the
spectrum are displayed correctly. When you quit the aulo sweep time mode (MANUAL SWPTIME is
activated instead), a small, red circle is placed in front of the SWT readout to indicate that the
uncoupled mode has been selected. Hf the sweep time is so short that level errors occur, the R&S FSH
informs the user by displaying a red circle on the right-hand side of the measurement diagram.

The R&S FSH requires a minimum sweep time of 20 ms per 600 MHz of span. If a larger span is set,
the R&S FSH automatically adapts the minimum sweep time in the coupled mode. For the maximum
span of 3 GHz in the R&S FSH3, a minimum sweep time of 100 ms is required. Analagously, for the
maximum span of 6 GHz in the R&S FSHB, a minimum sweep time of 200 ms is required.

if the span = 0 Hz, the R&S F5H displays video voltage versus time instead of a spectrum. The x axis
of the measurement diagram becomes the time axis, starting at 0 s and ending at the sweep time you
have selected.

The minimum sweep time when the span = 0 Hz is 1 ms, the maximum 1000 s.

Sweep time

?  Press the SWEEP key. Datect: Auto PR Trig : Free REW: 390 KHz
[afi] T® L

_ UBu: 380 KHz
SSUT; 100w

The softkey menu for entering sweep parameters
opens. If the default settings have been selecled,
automatic coupling (AUTO SWPTIME) is set. In this
mode, the sweep time is coupled to the resolution
bandwidth, the video bandwidth and the span.

» To enter the sweep time, press the MANUAL
SWPTIME softkey.

The SWEEP value eniry box opens and indicates the
current sweep time setling.

» Enter a new sweep time with the number keys and
terminate the entry with one of the unit keys, or

¥» Change the sweep time with the rotary knob or the
cursor keys,

Whenever a change is made, the sweep time is immediately set to its new value. The value entry box is
closed by pressing the ENTER key. The sweep {ime that has been set is displayed in the top right-hand
corner of the screen in the SWT readout box.
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Sefting the Sweep R&S FSH

Sweep mode

When the default settings are activated, the R&S FSH is in the continuous sweep mode, i.e. when one
sweep of the span has been completed, the sweep is automatically repeated from the start of the span.
The trace is refreshed after each sweep.

The continuous mode may not be needed for some applications, e.g. when a single event is to be
recorded on certain trigger conditions being met. The R&S FSH, therefore, has a SINGLE SWEEP
mode. When the single sweep mode is selected, the R&S FSH sweeps once over the span or displays
the time-domain video signal once in the zero-span mode. The measurement will only be repeated if
you press the SINGLE SWEEP softkey.

¥ Press the SWEEP key. Detect: autn Pk Hi'g : Frae RBU: 308 ki
If the default setling is selected, the CONT SWEEP :
softkey labet is highlighted in green to indicate that the
continuous sweep mode has been set.

> Press the SINGLE SWEEP softkey.

The SINGLE SWEEP softkey label is highlighted in
green. The R&S FSH performs a single sweep and
waits for further entries.

» Press the CONT SWEEP softkey.

The R&S FSH now sweeps continuously again,

1145.5973.12 4.16 E-8
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R&S FSH Setting the Sweep

Trigger

To respond to events, the R&S FSH has a variety of trigger functions. The trigger can either be external
or generated internaily.

« FREE RUN A new sweep starts on completion of the previous sweeb. This is the
default setting for the R&S FSH.

« VIDEO A sweep starts when the video voliage exceeds a settable value.
Video ftriggering is only available when span = 0 Hz. When a
frequency spectrum is being displayed, (span = 10 kHz), there is no
guarantee that a signal to generate a video voltage is present at the
start frequency. Under these circumstances, the R&S FSH would
never perform a sweep.

o EXTERN !and EXTERN | The sweep is started on the rising edge () or on the falling edge ()
of an external trigger signal. The external trigger signat is fed in via
the BNC connector EXT TRIGGER. The switching threshold is
1.4V, t.e. a TTL signal level.

When a video trigger or an external trigger is selected, the start of measurement can be delayed with
respect to the trigger event by entering a delay (DELAY). In this way, time differences between the
trigger event and the measurement can be allowed for.

The current trigger selting is displayed centrally at the top of the screen
{e.g. Trig: Free).

Operating sequence:

»  Press the SWEEP key. potect: vty PK Teig :Free RBU: 300 kKH2

VB4 206 xKHx

¥ Press the TRIGGER softkey. (ST 106 ms
The submenu for setting the trigger opens. If the
default setting is selected, FREE RUN is highlighted in
red. If span = 0 Hz, any selting can be selected;

otherwise the settings VIDEO... and DELAY ... are in
darker labelling te show that they are not available.

¥ Seiect the setling you want with the cursor keys or
the rotary knob and terminate the entry with the
ENTER key or with the TRIGGER softkey.

The "Trig:" box at the center of the top of the screen
indicates the setting that has been selected. '

If the VIDEO... trigger setting has been selected, the trigger level and any'trigger delay (DELAY...) must
be enfered. The trigger level is expressed as a percentage (%) of the reference level. 100 % means that
the trigger level equals the reference level, 50 % that the trigger level is in the middle of the y axis on

the measurement diagram {default setting). The position of the video trigger on the level axis is shown
by a ">"
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Setting the Sweep R&S FSH

¥ Change the video-trigger threshold with the cursor  petact: aute Pk Telg : Vidas ABY: 300 kM2

keys or the rotary knob (0 to 100 %). et : =24 dibm Traco: Cliwe §$ :gflm!;ﬂz
¢

The trigger threshold is set immedialely after entry.

» Terminate the ftrigger threshold entry with the
ENTER key or the TRIGGER softkey.

The value entry box is then closed.

» If a trigger delay is required, press the TRIGGER
softkey.

) - <t Span: Feme DELAV.
» Using the cursor keys or the rotary knob, select K $iHELE ThiserR
DELAY... and confirm with the ENTER key or the ceeE

DELAY ... softkey.

The delay value entry box is then opened.

» Using the number keys, the cursor keys or the
rotary knob, enter the delay and terminate the
entry with the ENTER key or the TRIGGER
softkey,

The trigger delay range is 0 ps to 100 s. The resolution
is 10 ys up to 1 ms and 100 ps from 1 ms to 10 ms.

The trigger delay resolution depends on the delay selected. The table below lists the values:

Trigger delay (DELAY) Resolution
Cto1ms 10 ys
Tmsto H0ms 100 us
10 ms to 100 ms 1 ms
00mstots 10 ms
1stoi0s 100 ms
105 to 100 s 1s
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R&S FSH

Trace Settings

Trace Settings

The R&S FSH provides one measurement trace and a reference trace in memory.

Trace mode

A variety of display modes can be selected for the trace:

+ CLEARMRITE

s AVERAGE

« MAXHOLD

« MINHOLD

o VIEW

1145.5973.12

The R&S FSH clears the old trace during a new sweep. This is the
defauit sefting.

The R&S FSH takes the level average over conseculive traces.
Averaging is on a pixel-hy-pixel basis and is sliding over the ten
previous traces. This reduces the effects of noise, for example, but
has no effect on sine signals. The average mode, therefore,
makes it easy to display sine signals in the vicinity of noise.

The trace indicates the maximum value that has been measured
up to that point in time. The Max Hold mode is only cancelled if
another setting is selected and the frace pixels from the new
setting cannot be compared with the trace pixels from the previous
setting — for exampie if the span is changed. intermiitent signals in
the spectrum or the maximum of fluctuating signals are easy to
find with MAX HOLD.

The trace indicates the minimum value that has been measured up
to that point in time. The Min Hold mode is only cancelled i
another setting is selected and the trace pixels from the new
setting cannot be compared with the trace pixels from the previous
setting — for example if the span or the center frequency is
changed. With MIN HOLD, sine signals within the noise can be
hightighted or intermittent signals suppressed.

The R&SFSH freezes the presently dispiayed trace. The
measurement is aborted. This, for instance, allows subsequent
evaluation of spectra with the aid of the marker.
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Trace Settings R&S FSH

Operating sequence:

¥ Press the TRACE key. Uetect: Auto PK Trig
Ref; -28 din .
» Press the TRACE MODE softkey. :

The submenu for setting the trace mode opens.

# Using the cursor keys or the rotary knob, select the
trace mode you want and confirm with the ENTER
key or the TRACE MODE softkey.

The "Trace:" display at the center of the top of the  AueRace

display shows the trace mode that has been selected. z:; ",gt%

VIER
©TRAEE  TRACE.> 5405 .
CEE : MEMORY - memony DETRECTOR,

In the trace mode VIEW, the sellings used for measuring the trace are displayed. This ensures that the
measurement conditions can be clearly specified in result documentation. In the status display
(STATUS key) it is indicated in brackets that the view mode is currently selected, e.g. Trace Mode:
Maximum Hold (View).
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R&S FSH

Trace Settings

Detector

The detector processes a spectrum analyzer's video voltage before it is displayed. The detector is pixel-
oriented, ie. it determines how the leve! at each pixel will be displayed. The R&S FSH always
measures the whole spectrum. However, the trace only has 301 pixels in the x direction for displaying
results. if a large span is selected, all the spectrum information must somehow be represented using
only 301 points. Each pixel represents a frequency range equal to span/301. Four different detectors

are available:

AUTO PEAK

MAX PEAK

MIN PEAK

SAMPLE

= RMS

1145.5973.12

When the Auto Peak detector is selected, the R&S FSH displays
the maximum and minimum level at each pixel for the frequency
range in question. This means that when Auto Peak detection is
selected no signals are lost. If the signal level fluctuates, as is the
case with noise, the widih of the trace is a measure of signal
fluctuation. Auto-peak detection is the default setting.

Unlike the Auto Peak detector, the Max Peak detector only finds
the maximum value within the frequency range associated with
one trace pixel lis use is recommended for measurements on
pulse-like signals or FM signals.

The Min Peak detector yields the minimum value of the spectrum
within a pixel of the trace. Sine signals are displayed with correct
{evel but noise-like signals are suppressed. The Min Peak detector
can be used to highlight sine signals in the noise spectrum.

The Sample detector does not “summarize” any aspect of the
spectrum which is available in its complete form in the R&S FSH,
but instead shows only one arbitrary measurement point within a
pixel. The Sample detector should always be used for
measurements with span = 0 Hz, as this is the only way of
correctly representing the timing of the video signal. The Sample
detector can also be used to measure noise power as noise
usually has a uniform spectrum with a normal amplitude
distribution. If the Sample detector is used for signal spectrum
measurements with a span that is greater than (resolution
bandwidth x 301), signals may be lost.

The RMS detector measures spectral power over a pixel. No
matter what the signal shape, power measurements with the RMS
detector always give the true power. RMS delection is
recommended for power measurements on digitally modulated
signals in particular. This is because the RMS detector is the only
R&S FSH detector that can give stable, true power readings.
Display stability can easily be obtained by increasing the sweep
time, as the measurement time for the power/pixe! increases the
greater the sweep time. If you are making noise measurements,
for example, the trace will be highly stable if a long sweep time is
selected.

However, the bandwidth occupied by the signal to be measured
should at least equal the frequency covered by a {race pixel or the
selected resolution bandwidth (whichever is larger). Otherwise, the
power shown by the R&SFSH is too low because there are
spectral components within the frequency range covered by the
pixel which do not come from the signal under measurement {e.g.
noise).
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Trace Seftings R&S FSH

To obtain the true power, the video bandwidth (VBW) too should
be selected to be greater than the resolution bandwidth (RBW).
Otherwise, an averaging effect caused by video bandlimiting
comes into play before the RMS value is calculated.

Both automatic operation and manual operation are available for setting the detector. In automatic
operation, the R&S FSH selects the detector that is suitable for the trace mode that is set. in manual
operation, the selected detector is always maintained regardiess of the trace mode.

Setting of the detector in automatic operation:

Trace mode Detector
Clear/Write Auto Peak
Average Sample
Max Hold Max Peak
Mirt Hold Min Peak

Operating sequence:
* Press the TRACE key.
* Press the DETECTOR softkey.

The submenu for selecting the detector opens.

{latact: Auto Pk ABY: 300 Ktz
Raf: «2d i o .. ubti: 300 kHe
; & SWT; 20 oS

If automatic operation has been selected, the AUTO
COUPLED menu item is highlighted in green and the
R&S FSH displays the detector that is set to match the
trace mode that is set.

To switch automatic operation on or off:

# Using the cursor keys or rotary knob, select AUTO
COUPLED from the menu.

# Using the ENTER key or the DETECTOR softkey,
switch automatic operation on or off.

When automatic operation is switched on, the
R&S FSH also sets the detector that matches the trace
mode that is set.

To set the detector manually:

> Using the cursor keys or the rotary knob, select the detector you want and confirm by pressing the
ENTER key or the DETECTOR softkey.

The R&S FSH indicates the detector that has been selected in the top left-hand corner of the screen
(Detect: Auto Pk in Fig. above). If AUTO COUPLED is switched on and a detector that does not
accommodate automatic operation is set, the R&S FSH will switch automatic operation off.
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R&S FSH . Trace Settings

Trace memory

The R&S FSH can transfer a irace to the trace memory and also display the current trace and the trace
in the race memaory for comparison. The saved trace is always displayed in white to distinguish it from
the current trace.

Operating sequence:

¥ Press the TRACE key. Datact: Sample Teig : Freo SRBU: 30 itz

fef: -2 dBm . Trage: CleWe  UBW: 36 &Hz
» Press the TRACE -> MEMORY softkey. : : : | sun:itgms

The R&S FSH transfers the currently displayed trace to a0 -
the trace memory. 587

»  Press the SHOW MEMORY softkey. ik

The R&S FSH displays the saved trace in white. The .30 iy i

SHOW MEMORY softkey label is highlighted in green  .pg -1

to indicate that the trace in the trace memory is being  .s1g-lof i

displayed. Conibi: W05 W
TRACE.  TRACF=>

MOUE . |+ WMEMORY. BLIZCes DEIECTOR ;.

» To remove the saved trace from the screen, press
the SHOW MEMORY softkey again.

Note: The memory trace is bif-mapped into the picture memory. Therefore, when the memory
trace is recalled, it wilf not be adapted fo any modifications of the reference level or span
that may have been made in the meanfime.

When a stored data set is called, the R&S FSH stores the associated trace in the lrace
memory. The stored trace can be displayed with SHOW MEMORY.
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Using the Markers R&S FSH

Using the Markers

The R&S FSH has a marker and a deita marker to make it easier to read off trace values. The markers
cannot leave the trace and indicate the frequency and level of the point they are positioned on. The
frequency indicated by a marker is shown by a vertical line which extends from the top to the bottom of
the measurement diagram. The numeric frequency and level readouts are displayed in the top left-hand
corner of the screen. The unit is the same as the unit of the reference level.

The position of the delta marker is indicated by a dashed line to distinguish it from the other marker,
The delta marker level is always a level relative to the main marker level and so the delta marker level
unit is always dB. The delta marker frequency is always relative to the main marker ~ in other words,
the delta marker frequency is the frequency difference between the frequency at the point marked by
the main marker and the frequency at the point marked by the delta marker.

Marker Marker
frequency level
i I
v ¥
Taclk : 1HEO0017 MHz  -25.9 dBn #8UW: 1 kKz
alta; 11l kHz ~16.6 dB UBki: | kHz

Baf: 0 dEn P
=3 B TR TRIToRY 8
a0

At U 250 s { Marker [

Deita marker

Defta marker
frequency

1 : Detta marker
' ook il WS T s symbol

Delta marker
level

Marker
symbot

3ET MARKER HARKER
MARKER @ HMODE : pEROD

] Marker menu

Controlling the marker:

»  Press the MARKER key. Gark @ 100 M2 -25.9 dBm ABY: 300 kitz
Buf: 24 1 . UBU: 369 KH2
The marker menu opens. If, as yet, no marker has : : ©SuT: {00 ms

been activated, the main marker (MARKER) is tumed ™% """

on automatically and placed on the maximum level in
the spectrum. The frequency and level at the point
indicated by the marker are displayed at the top of the
screen in the selected unit (= reference level unit). The
value entry box for the marker frequency opens.

The following actions can now be performed:

» Change the marker position using the rotary knob _ j
or the cursor keys. ‘MeBKER ., DELYA | LR MOOKER  MOHKER

» Enter a marker position with the number keys and
terminate the entry with one of the unit keys.

» Confirm the marker position by pressing the
ENTER key or the MARKER softkey.
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R&S FSH Using the Markers
Controlling the deita marker:
»  Press the MARKER key.

» Press the DELTA softkey.

The R&S FSH turns on the delta marker and places it
on the second largest signal on the trace. The
frequency and level displayed at the top of the screen
are relative to the main marker, i.e. the R&S FSH
always outputs the frequency difference and the level
difference between the points marked by the main
marker and the delta marker. Simultanecusly, the
value entry box for the delta marker frequency

difference is opened.

{farte : 100 MHZ ~25.3 dEm RBU: 306 ikiz
Felta: ¥66.57 kHz e

Rof: .20 0B |

_3gi

Mone

The following actions can now be performed:

» Change the delta marker position with the rotary

knob or the cursor keys.

» Enter a defta marker position with the number keys

and confirm with a unit key.

¥ Confirm the delta marker position by pressing the
ENTER key or the DELTA MARKER softkey.

Automatic marker positioning

The R&S FSH has functions that make setting markers easier or allow instrument setlings to be made
on the basis of the current marker position:

e PEAK

¢« NEXT PEAK

. MINIMUM

« CENTER =MRK FREQ

e REFLVL = MRKLVL

1145.6973,12

This function places the marker or the delta marker on the highest
value of the trace. The function acts on the active marker, whose
associated softkey labefling is highlighted in red.

Relative to their current positions, this function places the marker
or the delta marker on the next highest peak of the trace.

The marker or delta marker is placed on the lowest vaiue of the
trace. The function acts on the active marker. When the trace is
displayed in the CLEAR/WRITE mode, the marker is placed on the
lowest maximum of the trace.

When this function is called, the center frequency (CENTER) is
made equal to the current marker frequency or the delta marker
frequency, depending on which marker is activated (softkey label
highlighted in red}. This function is particularly useful if you want to
investigate a signal more closely using a smaller span. This is
accomplished by first placing the signa! in the center of the span
and then reducing the span.

This function makes the level indicated by the marker the
reference level. This makes it easy fo optimize the R&S FSH's
level display range if the levels being investigated are low.
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Using the Markers : R&S FSH

Operating sequence:

Press the MARKER key. Tar : 100 MH2

Calta: 966 62 kHy UBl: 300 kHx
Press the SET MARKER softkey. flef: -20.dBm SUT: 100 ms

254 dbm ABW: 306 KH2

Using the cursor keys or the rotary knob, select the : .
function you want.

> Confirm your selection with the ENTER key or the
SET MARKER softkey.

The R&S FSH then performs the action you have
selected.

SET FIREKER
| RARKER ¢ E ¢ DEMOD

Using more than one marker at a time (multimarker mode)

To measure different signals in a trace, the R&S FSH has the multimarker function. Up lo six different
markers are available in the multimarker mode. Marker 1 measures in absolute units. Markers 2 to 6
can measure in absolute units (marker) as well as relative units (delta). The reference for deita markers
is always marker 1.

Operating sequence:

»  Press the MARKER key. {{ark : 107.24 Fitiz ~18.8 cBm @REU 108 kHz

Bef: QB e, VB 108 Rz
Press the MARKER MODE softkey. P : SWT 00 mp

> Using the cursor keys or the rotary knob, select
MULTI MARKER... from the submenu.

»  Confirm your selection with the ENTER key or the VRPN SIS PR
MULTI MARKER softkey. g

BB e CRRA g
130 HO15E |
i C FREQ COUMT |
: T s, BRICTE MERKER
SET FARKER . MARKER

! MARKER - MOME-S ¢ DEMOD

The R&S FSH is now in multimarker mode,

Except for the MARKER DEMOD softkey that is
replaced by the MKR LIST VIEW softkey in
multimarker mode, this menu is identical to the
standard marker menu. The marker designation
contains the number of the marker in question (M
becomes M1, D becomes D2). The active marker or
delta marker is displayed with its number {e.g. M1: or
D2} and the frequency and level at the upper-right
hand corner of the screen.

-48.7 diin SR3U; 100 kHz
. uBtk 108 kHz
LOSUT: 8 mb

Tk Step: e HHZ T
SET  MORKER MKDLIST
© MARKER + MODE 1 UIEW
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R&S FSH Using the Markers

¥ Press the MARKER or DELTA softkey. B 18725 MHz2 ~56.7 dBm ®HBU: 100 kH2
Ref: -30 dim gglg; :nb:izg
: 113 g !

The R&S FSH opens a list for selecting the marker or
delta marker to be edited. The markers that are already
switched on are highlighted in green. The (delta)
marker numbers already allocated to a (delta) marker
are deactivated, i.e. greyed out.

» Using the rotary knob or the cursor keys, select the
marker or delta marker you want and confirm your
sefection with the ENTER key or the MARKER or
DELTA softkey.

T g 108 WEE
SET  MARKER PR LIST
: MARKER @ MODE | UtEW

The R&S FSH opens the entry box for the frequency of oy epseeimtiz -33.0 diin ®RBE: 100 itz

the selected marker or the spacing between the delta : o ME ey, UL Mz
e SWT: 100

marker and the reference marker M1, ST SO

P .

»  Using the cursor keys, place the marker or delta
marker near the position you want. The step width
here is 10 % of the X axis.

¥ Then use the rotary knob fo fine-tunie the marker or
defta marker to the signal The step width
corresponds to the pixel spacing of the trace.

»  Alternatively, enter the desired position of the
marker or delta marker using the number keys and
terminate the entry with one of the unit keys.

FARKER MER LIGT
OMOBE ¢ EIEW

The R&S FSH displays the marker or delta marker last edited in the marker readout box at the upper
left-hand corner of the screen. Ali marker functions in the SET MARKER menu apply to the displayed
markers.
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Automatic marker positioning:

Automatic positioning of markers in multimarker mode GE  : 101.34 t -S§.1 afin SRBU: 160 kitz
is similar to that of the normal marker. The different Ref wf.'.ﬁm..j.........?ﬁz‘i,i R usi: 1 Wiz

. ) L B
functions always apply to the active marker, which is B
also indicated for the various functions in the SET

MARKER menu {example: "M2; PEAK").

T CEMTER=M4 FREQ
REF LUL =4 LUL

p VIHSET i FARKER MKR LIST
UELYA  Cpniken o MOBE . - UIEM

In addition, it is pOSSib'e | {s} pOSiEion all activated ¥ S 101,34 Mz S50 din SADLU: 106 kKHz

Ref: -0 dBn H: B 1 M.
markers (M1 to M6} at the peak of a trace. : M sut ion 2 |

» In the SET MARKER menu, select ALL MKR TO
PEAK and confirm this with the ENTER key or the
SET MARKER softkey.

The R&S FSH sets all activated markers to the maxima
of the trace. The delta markers remain unaffected by

this function. -1ig- " CEWYER-=M4 FREQ

o REF LU M4 LU

LSELS T MARKER MK LIST
DELTR . eeamieem - HODE  :  UIEW

Displaying alt multimarker vatues:

The R&S FSH can display a list of all activated markers and their values.

> Press the MKR LIST VIEW softkey. GE 110134 Mz -SE.5 dBn SABU: 100 kHz
. . . Rof: - dgm VB 1§ M2
The R&S FSH displays a list of all activated markers A

. 5!!.5:1": 108 a3 .
and delta markers. SR
If you press the MKR LIST VIEW softkey again or any

other softkey in the marker menu, the R&S FSH closes
the marker table.

167.26 e ~51.5 oBm

96,345 MHzr <5735 dBm

565 MHz  -62.1 dBm

161,34 MHx =58, dBm

<F Stop: 10% Mz

SET HMAROKER  HRALIST.
TOMARKER + MOBE s HIRW

Deactivating markers:

In multimarker mode, markers can be deactivated one at a time or all at once.
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Deactivating markers or delta markers one at a time:

» Press the MARKER or DELTA softkey. GE 193.69333 MHz  -S7.6 dfim SRBU: 100 Iz

E1F]
The activated markers or delta markers are highlighted B AR : : .

in green.

¥ Using the rotary knob or the cursor keys, select an
activated marker or delta marker, i.e. place the red
cursor on the appropriate item.

The value eniry box for the selected marker appears.

420

» Press the MARKER or DELTA softkey to

i st tmsWs : 108 mi‘"i‘
deactivate the selected marker or delta marker. ar S -t‘?"mm ? R LIST
: MARKER ¢ MODE  :  $IEW
Note: If marker 1 (M1) is deactivated, the R&S FSH also deactivates all delta markers, because
they use marker 1 as a reference.
Deactivating all markers or deita markers:
» Press the MARKER or DELTA softkey. TE 9369333 HHr 500 dBa  @RBU: 100 Wiz
Bef:-30dbm Mz . UBWT MHz
»  Using the rotary knob or the cursor keys, select : - :

ALL MARKERS OFF or DELTA OFF,

» Press the ENTER key or the MARKER or DELTA  -B0] gty ity T
softkey to deactivate all markers or delta markers. Wi TR EH 0 5l N

p: i bz _ ’

o CUHGRKER - MIA LIST

L MARKER: MBDE T & UIEY.-

Note: When the markers are deactivated, the R&S FSH also deactivates all delta markers,
because they use marker 1 as a reference.

Exiting the multimarker mode:

»  Press the MARKER key. X :a363MMHz 577 dBn @REBUE 100 kilz

Raf:-30dBn Mz .. VBEYHE2
»  Press the MARKER MODE sofikey. Ee i FT T suT: 108 eb

. L

» Using the cursor keys or the rotary knob, select <56
NORMAL, NOISE or FREQ COUNT from the
submenu.

¥ Confirm your selection with the ENTER key or the
MARKER MODE softkey.

The R&S FSH returns to the normal marker mode.

The R&S FSH transfers the settings of the multimarker and multi delta marker with the lowest numbers
to the normal marker mode.

Alternatively, you can exit the multimarker mode by deactivating all markers (MARKER key: MARKER
softkey: ALL MARKERS OFF menu item) or with PRESET.
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Marker functions

Apart from displaying the level and frequency at the marker position (NORMAL setting), the R&S FSH
can also perform other forms of analysis at the marker position. For example, the R&S FSH can
calculate the noise power density referred to 1 Hz bandwidth (NOISE function) or measure the
frequency of a signal at the marker position (FREQ COUNT function).

Measuring the noise power density

The NOISE function is used to calculate the noise power density at the marker position. The R&S FSH
calculates the noise power density in dBm/{1 Hz) from the trace pixel values, the selected resolution
bandwidth, the detector and the level display mode (absolute or relative). To stabilize the noise power
display, the R&S FSH uses the pixel on which the marker is positioned and the four pixels to the right
and the four pixels to the left of the marker pixel. Noise power density can provide useful information
when measurements are made on noise or digitally modulated signals. However, valid results are
obtained only if the spectrum in the vicinity of the marker has a flat frequency response. The function
gives incorrect results if measurements are made on discrete signals.

Operating sequence:

Press the MARKER key. Zlark : 100 MHz -133.6 dBH2  RBU: 309 KH2
Ref;-20d8m . B 300 kM2
Press the MARKER MODE softkey. g

77U SuT: 160 ms
Using the cursor keys or the rotary knob, select the -0 -

NOISE menu item. B0
» Confirm the selection with the ENTER key or by . '
pressing the MARKER MODE softkey again. 0

The R&SFSH now indicates the marker level in -%%° S
HOBRMAL

dBm/Hz. If the delta marker is the active marker, it GRIA
displays the result in dBefHz. The reading is referred to ) gg::?fcmm[

the main marker. UHE e
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Measuring the frequency

The FREQ COUNT function is used to measure the frequency at the marker position. The accuracy of
the marker frequency readout is then no longer dependent on the pixel resolution of the trace, but only
on the accuracy of the internal reference frequency.

The R&S FSH calculates the marker frequency from the center frequency, the span and the frequency
of the trace pixel on which the marker is positioned. The trace has 301 pixels corresponding to
301 frequency coordinates. The frequency resolution is therefore relatively coarse — especially if a large
span is set. To circumvent this problem, the R&S FSH's internal frequency counter can be used. When
frequency measurements are being made, the R&S FSH briefly stops the sweep at the marker position
and measures the frequency using the frequency counter. The resolution of the frequency counter is
1 Hz and so is considerably higher than the resolution that is obtained without the FREQ COUNT
function. Even though the resolution is high, frequency counting is extremely fast thanks to a special
algorithm for the IQ baseband signal (approx. 30 ms at a resclution of t Hz). Basically, the accuracy of
the frequency readout depends only on the accuracy of the internal reference frequency (TCXO).

The frequency counter only gives completely accurate readings for sine signals that are at least 20 dB
above the noise floor. If the S/N ratio is less, noise affects the results.

Operating sequence:

Press the MARKER key. eumt: 180000118 MHz 218 dBm REW: 300 ki
N Ref, -0 dBm .. VBU:300kHz
Press the MARKER MODE softkey. R EOSWr 108 ms

» Using the cursor keys or the rotary knob, select the
FREQ COUNT menu item.

¥ Confirm the selection with the ENTER key or by
pressing the MARKER MODE softkey again.

The R&SFSH now displays the counted marker
frequency with a resolution of 1 Hz. To indicate that the
FREQ COUNT function is on, Mark in the top left P WARIER  MARKER
corner of the screen changes to "‘Count:". DELTA . wapies - SHODE - DEMOD
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AF demodulation

The R&S FSH has an AM and FM demodulator for audiomonitoring signals. The demodulated AF signat
can be listened to with headphones (supplied accessories). The headphones are connected to the
3.5 mm jack on the left-hand side of the carrying handie. As the R&S FSH makes the uncontrolled video
voltage audible in the case of AM demodulation, it is advisable to set the reference level so that the
level of the signal to be demodulated is near the reference level.

When spectrum measurements are being made, the R&S FSH demodulates the signal at the marker
frequency for a seftable period of time. The sweep staps at the marker frequency for the demodulation
period and then continues. If time-domain measurements are being made (span = 0 Hz), the R&S FSH
performs continuous demodulation.

Operating sequence:

»  Press the MARKER key. lark : 993 Wit -676 dBm  GRBU: 100 kilz

fef; -30 dbm e FBUE 1 MR
»  Press the MARKER DEMOD softkey. : [ TSuT: 100 ms

The submenu for setting demodulation parameters
opens. if no markers have been activated, the
R&S FSH automatically turns on the marker and
positions it on the trace maximum.

» Using the cursor keys or the rotary knob, select the
demodulation mode (AM or FM) you want and
confirm your selection with the ENTER key.

: TIHE .
: S 8ET T MERKER - CMABKER:
PELTR: . maRkeR - MODE ¢ OEMOD:

Note: When the AF demodulation mode s
selected, the R&S FSH automatically
turns off the noise marker or the
frequency counfer.

» To enter the demodulation time, select the TIME... item in the menu.

The currently set demodulation time is displayed in the value entry box. The demodutation time range is
100 ms to 500 s. If the R&S FSH is set ta span = 0 Hz, the demodulation time setting is irrelevant as
continuous demodulation is always performed.

> Change the time with the cursor keys or the rotary knob or enter a time using the number keys and
confirm with the ENTER key.

» To adjust the volume, select the VOLUME... menu item and confirm your selection with the ENTER
key.

The R&S FSH displays the volume in % in the value entry box. The volume range is 0 % (very low) to

100 % (fult volume).

» Using the cursor keys or the rotary knob, adjust the volume or enter the volume in % using the
number keys and confirm with the ENTER key.

To indicate that AF demodulation is on, the softkey label MARKER DEMOD is highlighted in green
when you quit the submenu,
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Using the Display Line

In addition to the markers, the R&S FSH provides a horizontal line for determining the signal level in the
display.

» Press the MEAS key fletect: Max Pk Trig :Fraea B 3060 iz
Bine: -#0.0 dBn fde O UBU: 308 KHZ
» Press the DISPLAY LINE softkey. fef: -24 dém HET 100 ms

The R&S FSH displays a horizontal line across the -dg]
entire diagram. To distinguish it from other lines, it is ¢!
fabelled ‘L' The Y position of the line is indicated at the -89 ot
top left of the diagram (Line: -53 dBm in the diagram -7
shawn at the right). -ge

» The line can be moved in the Y direction with the 160
cursor keys or the rotary knob, or a level position : :
can be entered with the numeric keys. Contor: 955 Wiz <& Span: 20 iz

Terminate the entry with the ENTER key. T tuceR e

LIHES
The softkey label DISPLAY LINE is printed on a green
background and the entry box is cleared.

In contrast to the markers, the position of the displayed line is pixel-oriented. The fine resolution in the Y
direction therefore depends on the measurement range set in the Y direction. For a display range of
100 dB, it is 0.5 dB. When the line is set with the rotary knob, the R&S FSH always uses the step width
of the display resolution in the Y direction, e.g. 0.5dB for a 100 dB level measurement range. The
cursor keys, on the other hand, always move the line by 10 % of the display range in the Y direction.
For fast setting of the display fine, we therefore recommend to set the line near the desired position with
the cursor keys and then to use the rotary knob for fine adjustment.
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Setting and Using the Measurement Functions

If you want to perform complex measurements, the R&S FSH provides measurement functions which
perform certain measurement tasks with a minimum of keystrokes or, in conjunction with various
accessories, will allow you to perform advanced measurements.

Measuring the channel power of continuously modulated signals

Thanks to the channel power measurement function, the power of modulated signals can be measured
selectively. Unlike a power meter which measures power over its whole frequency range, the channel
power mode allows the power in a specific transmission channel io be measured. Other signals in the
frequency spectrum have no effect on the result.

When the channef power mode is selected, the R&S FSH determines the spectrum within the channel
using a resolution bandwidth that is small in comparison with the channel bandwidth. The measured
values on the trace are then integrated to give the total power. The R&S FSH takes into account the
selected display mode (absolute or relative), the selected detector and the resolution bandwidth, which
means that the result is comparable to the result that would have been obtained from a thermal power
meter. The small resolution bandwidth acts fike a narrow channel filter and so prevents out-of-channel
emissions from affecting the result.

The R&S FSH has presettings for the 3GPP WCDMA, cdmaOne and cdma2000 1x systems and so the
user does not have fo enter any settings himself. However, user-defined channel settings can also be
entered to set up the R&S FSH for other communications systems.

Operating sequence:

> Press the MEAS key. Datect: futo Pk Trig :Frea A 380 Kz
Ref: -20 din 1 E14Ur UaM: 3D kitz
* Press the MEASURE softkey. I

T SUT 0 e
The submenu for selecting the measurement functions  ~a0---5-- - e
opens. B (R I SRR B

LB
_ MEASUREMENT

¥ Using the rotary knob or the cursor keys, select the

CHANNEL POWER menu item. TRACKING GEH
(CHANNEL POWER highlighted in red) _:*’“”E".SE“SD“

#  Confirm your selection with the ENTER key or the et bl
MEASURE softkey. DISTARCE TO FAULT SRR

ip
wipst TRAHS  LIMIE  DISPLAY
MERSUBE . guceR ¢ LiMES ¢ LINE
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The R&S FSH displays the softkey menu for setling the channel power measurement. Two vertical lines
in the measurement diagram indicate the channel! bandwidth. The measured channel power is shown in
large letters below the measurement diagram.

Betect: BMS Teig :Trop SRBU: 30 kHz
Ref: -26dBm Trace: Chlr UBL: 300 kiz
: : i SUT: 506 ms

= HERRE [36PF WCDMA]| = Standard

Power readout

Center: 2.17 GHz <F Ch BUW: 3.84 MHz
LEUEL cHasHeEL FTRETES
STAHDARD . soapsy  PURUHIT " gy  DMIOFE

Chanrel
bandwidth display

The default setting is power measurement for 3GPP WCDMA signals,

Selecting the standard:

The R&S FSH has a channel power measurement defaull setting for various standards. it is also
possible to define and save user-specified configurations.

» Press the STANDARD softkey. Detect: RMS

Trig : Frog BRBW: 38 kitz
.. UBW: 300 kitz
®5UT: SRS

| 3PP MCE)NR_

A submenu with the available standards opens.
¥ Select the standard you want using the rotary knob
or the cursor keys.

¥ Confirm your selection with the ENTER key or the
STANDARD softkey.

The R&S FSH sets the selected standard. The optimal
span, resolution bandwidth, video bandwidth, sweep
time and detector for the standard are selected cdma200¢ ix
automatically. i

O dim

U e zsamy

If USER is selected, the R&S FSH setls the last channel power measurement setting used in the USER
mode. The R&S FSH automatically makes changes to the setting so that it is again avaitable when the
USER standard is called again.

The following should be noted when changes to the settings are made:

» The span is always coupled to the channe! bandwidth. When changes are made, the R&S FSH
automatically sets the appropriate span.

+ The resclution bandwidth should be between 1 % and 4 % of the channel bandwidth. This means
that the channel power measurement has good selectivity with respect to adjacent channels.

+ The video bandwidth must be at least three times the resolution bandwidth. This prevents incorrect
results due to the compression of signal peaks by the video filter.
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¢ The RMS defector is recommended. This ensures that the true power is always obtained
irrespective of the shape of the signal being investigated.

e The sweep time must be set so that the result is stable. If the sweep time is increased, the R&S FSH
also increases the integration time for the RMS detector and so ensures more stable measured
values.

Renaming the USER standard:

The setting for the USER standard can be assigned a user-defined name. Thus, the setting used by the
R&S FSH in the USER setting s immaediately clear. The name entered as the USER standard also
appears on the screen, thus making it possible to document the setting along with the measurement.

Press the STANDARD softkey. Datact: RMS

Ref:-20 diim

Trig : feee SREYW: 30 =z
CTrace: Cifde | UBW: 300 kHz
: T @IMT: 500ims ¢

3IGPE UCDMA

¥ A table with the available standards opens. SRS T R S

40 -

» Select Rename USER with the rotary knob or the
CUrsor keys.

»  Confirm your selection with the ENTER key or the
STANDARD softkey.

The R&S FSH will open the input window for the name
of the USER standard.

» Using the numeric keys, enter a name.
» Press the ENTER key to complete the entry.

When the STANDARD menu is called, the entered patect: mets Trin : Froe SREBY: 10 Kz
name appears under USER (e.g. DAB (USER)). The Ref:-: “.ﬂf g:g ::22
name also appears at the top right-hand corner of the .- ~.{Dag)
screen after the USER standard is selected. a8 Sl
305 :
-8
-F

Setting the reference level:

When selecting the reference level, ensure that the R&S FSH is not overdriven. As the power is
measured with a resolution bandwidth that is small in comparison with the signal bandwidth, the
R&S FSH may still be overdriven even though the trace is still within the measurement diagram. To
prevent the R&S FSH from being overdriven, the signal can be measured at the largest resolution
bandwidth possible using the peak detector. If this setting is selected, it is not possible for the trace to
exceed the reference level.

To simplify operation and to prevent incorrect measurements, the R&S FSH has an automatic routine
for setling the reference level.
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» Press the LEVEL ADJUST softkey.

The R&S FSH starts the measurement of the optimal
reference level using a resolution bandwidth of 1 MHz,
a video bandwidth of 1 MHz and the peak detector.
During the measurement, the message "Adjusting level
for channel power measurement, please wail... " is
output.

The optimal reference level is then set.

Setting the channel bandwidth:

The channel bandwidth specifies the frequency range
R&S FSH performs the power measurement.

¥ Press the CHAN BW softkey.

The value entry box showing the current channel
bandwidih setting opens.

¥ Using the number keys enter a new channel
bandwidth and terminate the entry with the
appropriate unit, or

> Using the rotary knob or the cursor keys, change
the channel bandwidth and confirm with the
ENTER key or the CHANNEL BW softkey.

The R&S FSH automatically sets the appropriate span
for the channel bandwidth that has been entered (span
= 1.2 x channel bandwidth) to ensure that no incorrect
channel power measurements are made.

The minimum channel bandwidth that can be set is
8.33 kHz with R&S FSH3 models 1145.5850.03 and
1145.5850.13.

if you attempt to enter a smaller channel bandwidth,
the R&S FSH will auvtomatically set 833 kHz and
output the message "Out of range™.

With the R&S FSH3 model 1145.5850.23 and with the
R&S FSHB, the minimum channel bandwidth is 833 Hz
at a span of 1 kHz.

1145.5973.12 4.37

®HBLW: T HHz
euns: 3 M2
@ SUT: S0 ms

{@36PP UCHHA)

Betect: Max Pk
ERUR

ndjusiing fevel, foe Channa! Powar
waasurement; plaase wast. ..

CAHCEL.

about the center frequency, over which the

Hetect: 84S Trig : Frea &EBW: 310 kHz
Ref; -15dBm  Trace: Ci/ble  UBW: 300 KHZ

.251

Canter: .17 Gz <3 Ch B 384 MHz
{EUEL y 'l PLIR
STRNDARD | gy . PUR UNIT 250
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Changing the span:

The span set by the R&S FSH yields extremely precise measurement results. However, signals in the
environment of the measurement channel are no longer detectable. To enable users to see the
spectrum outside the measurement channel, the span can be changed up {0 a factor of ten times the
channel bandwidth during the channel power measurement.

Operation:

¥ Press the SPAN key. Detect: RHS Teig :fraa

Ref:-1Sdln Trece: CMUr
The AUTO SPAN softkey label is highlighted in green E ;
to indicate that the optimum span for the channe!
power measurement is sef. MANUAL SPAN is
activated to allow immediate entry of another span.

» Using the numeric keys, enter a new span and
terminate the entry with the appropriate unit, or

» Change the span with the rotary knob or the cursor 9% -~~~ _ ,
keys and terminate the entry with the ENTER key -#% - T g A1
or the MANUAL SPAN softkey. Center: 2,17 gz

WL

The largest permissible span for the channel power measurement is ten times the channel bandwidth.
At larger spans, the result of the channel power measurement would be increasingly imprecise,
because too few points of the trace occur in the channel to be measured.

> Press the AUTO SPAN softkey to again set the optimum span.

> To return to the menu for channe! power measurement, press the MEAS key.

Power display:

The R&S FSH displays the power at the bottom of the measurement diagram (Power = nn.n dBm).
Usuatly the trace is not obscured. However, if the trace is in this area of the screen, the power readout
can be removed from the screen. Simply press the PWR DISP ON/OFF softkey. If the saftkey label is
highlighted in green, the power readout is on.
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Unit for power display:
The R&S FSH can use different units for power output. The basic unitis dBm,

» Press the PWR UNIT softkey.

The R&S FSH opens the submenu with the units: dBm,
dBmV and dBpV.

Trig : Free SROW: 30 RiE2
: CHUe UBLE: 300 kHz

¥ Using the rotary knob or the cursor Keys, select the
required unit.

» Confirm your selection with the ENTER key or the
PWR UNIT softkey.

The R&S FSH displays the power level in the selected 05

; ¢ Power dBnU
unit. el u

Gentar: 2,17 Gz
LEVEL
STANORRD . anjusy

Power measurements on TDMA signals

When TDMA (time division muitiple access) methods are used, e.q. for GSM, severat users share a
channel. Each user is assigned a period of time or timesiot. The R&S FSH's TDMA POWER function
measures the power over one of these timeslofs. This is a time-domain measurement (span = 0 Hz),
The power measurement is started on an external trigger or the video trigger. The power measurement
time is selected with MEAS TIME.

To prevent incorrect power measurements in the time domain, ensure that the whole signal ties within
the selected resolution bandwidth. If the resolution bandwidth is too narrow, the displayed power will be
tower than the actual power.

» Press the MEAS key. Dat
» Press the MEASURE softkey.

REM: 300 KHz
B 300 kiz

ect: aule PY Trig : Freg
H B Trace: Cidlde

The submenu for selecting the measurement functions -«
opens. -5

» Using the rotary knob or the cursor keys select the
TDMA POWER menu item.

¥ Confirm your selection with the ENTER key or the

MEAS softkey. et e

BISTANKCE TO.FALLT
: TRANS [R1]
BUCE

The R&S FSH displays the softkeys for configuring .
Ro: LIHES

time-domain power measurements.

pseLay
POLINE 7
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Batact: Sampia Trig :Uideo RBY: 300 ki
Rof:-20dBm _ Traca: Clfde  SUBU: 114z
T ST L ms

ig::?l'l ! EDGE |

Standard

" Measurement
Limits

Trigger
level

_*_1 Power readout I
] Measurement time |

1 [ T o :

oo i Po
Conter: 420 Miz
sTanoans | LEVEL

Selecting a standard:

When the function is switched on, the R&S FSH automatically selects the GSM/EDGE standard. All
default settings are selected so that power measurements on GSM or EDGE bursts give true readings.

A different default setting can be configured with USER.

Press the STANDARD softkey. Batact: Sample Teig : Videa f1BU: 300 kilz

Ref:-28ddm  _  Trace:CW4e

H

Using the rotary knob or the cursor keys, select the -
USER menu item. i

»  Confirm your selection with the ENTER key or the :
STANDARD softkey. -8

The USER STANDARD settings that have already
been stored are set on the R&S FSH, When the USER g
STANDARD is called for the first time, it sets the R R
measurement parameters for the GSM/EDGE -

standard.

If the USER STANDARD is set, the R&SFSH Stainagn, LEOUCL 8
automatically accepts all measurement parameter

changes so that they are available next time USER
STANDARD is selected.

Renaming the USER standard;

The setting for the USER standard can be assigned a user-defined name. The name entered as the

USER standard also appears on the screen, thus making it possible to document the setting along with
the measurement,
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¥ Press the STANDARD softkey.

A table with the available standards opens.

» Select Rename USER with the rotary knob or the
cursor keys.

» Confirm your selection with the ENTER key or the
STANDARD softkey.

The R&S FSH will open the input window for the name
of the USER standard.

» Using the numeric keys, enter a name.

» Press the ENTER key to complete the entry.

When the STANDARD menu is called, the entered
name appears under USER (e.g. TETRA (USER)).
The name also appears at the top right-hand corner of
the screen after the USER standard is selected.

Setting the measurement time:

flataect: RMS
Ref: 26 dBa

BABY: 38 ez

. UBt: 300 kHz,
* UL S00ins
~{ 3GPP_tacDmn |

Teig : Frao
o Arage: Gl

Qatect: AMS Trig : frea SABY: 30 kHz
Ref:-20dBm ~ Teace: Ciike Uusl: 388 kHz

T T SHT: 54

HEL R
B RAEE

The measurement time (MEAS TIME) is the time over which the R&S FSH performs a power
measurement. A value less than or equal to the sweep time can be selected,

»  Press the MEAS TIME softkey.

The wvalue entry box
measurement time opens.,

displaying the current

¥ Using the number keys, enter a new measurement
time and terminate the entry with the appropriate
unit, or

» Using the rotary knob or the cursor Keys change
the measurement time and confirm with the
ENTER key or the MEAS TIME softkey.

If the measurement time you have entered is greater
than the sweep time, the R&S FSH outputs the
message “Maximum  reached” and sets a
measurement lime equal to the sweep time. If you
want to set a longer measurement time, you must
increase the sweep time first.

The minimum measurement time is the time
corresponding to one trace pixel (= sweep time /301),
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Setting and Using the Measurement Functions ' R&S FSH

Optimizing the reference level:

To obtain the greatest possible dynamic range for burst signals, the lowest reference level possible
must be set. If this is not done, the R&S FSH will be overdriven by the measurement signal, if its
maximum level exceeds the maximum reference level. Because the R&S FSH's resolution bandwidths
are implemented digitally after the A/D converter, depending on the resolution bandwidth selected, the
signal level at the A/D converter can be higher than the level indicated by the trace. To prevent the A/D
converter from being overdriven, the signal must be measured at the widest resolution bandwidth
(1 MHz) and video bandwidth (1 MHz) with the peak detector. The trace maximum then determines the
optimal reference level.

The R&S FSH's LEVEL ADJUST routine will automatically determine the optimal reference level for
you.

»  Press the LEVEL ADJUST softkey. Betect: Sample Trig : Videa RBU: 308 KHz

s Raf: B Lo drace: CHWE  @UBUS | MMz
The R&S FSH starts the measurement to determine : : 1r ST: 1 s
the optimal reference level, using a resolution ™*f oy

@gg}ﬁ@
bandwidth of 1 MHz, a video bandwidth of 1 MHz and 17 AR R
the peak detector. While the measurement is in
progress, the R&SFSH outputs the message

“Adjusting level for TDMA power measurement, please
wait... "

The optimal reference level is then set. T TR

fidjusting {eval for TOMA powar
maasurament, plesse wait. ..

CANCEL

Power readout:

The R&S FSH displays the measured power at the bottom of the measurement diagram (Power =
nn.n dBm). Usually the trace is not obscured. However, if the trace is in this area of the screen, the
power readout can be removed from the screen. Simply press the PWR DISP ON/OFF softkey. If the
softkey label is highlighted in green, the power readout is on.

Setting the trigger:

A trigger is usually required to perform power measurements on bursts. In the default sefting. the
R&S FSH is configured to use the video trigger at 50 % of the Y scale on the measurement diagram.
Assuming that the burst on which the measurement is to be made crosses the 50 % point of the trigger,
the R&S FSH will trigger on the rising edge of the burst.

Should this not be the case, the trigger level must be adjusted so that the R&S FSH is triggered by the
burst edge. Otherwise no measurement will be performed. .

If the DUT has a trigger facility, the external trigger can also be used for the measurement.
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R&S FSH Setting and Using the Measurement Functions

» Connect the BDUT's trigger output to the
R&S £5H's trigger input.

¥  Press the SWEEP key.

» Press the TRIGGER softkey.

» Select the EXTERN menu item (rising or falling
edge}.

»  Confirm your selection with the ENTER key or the
TRIGGER softkey.

Seiect the appropriate trigger delay to position the
burst in the measurement window.

¥ Press the DELAY ... softkey.

¥ Using the rotary knob or the cursor keys, adjust the
trigger delay until the TDMA burst is inside the
vertical lines indicating the measurement range, or

» Using the number keys, enter the appropriate
trigger delay and terminate the entry with the
appropriate unit key.
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Setting and Using the Measurement Functions R&S FSH

Measuring the occupied bandwidth

Ensuring the proper operation of a transmission network requires that all transmitters adhere to the
bandwidths assigned to them. This is checked by measuring the occupied bandwidth, which is defined
as the bandwidth in which a specified percent (99 %) of power is transmitted.

One of the measurement functions of the R&S FSH is the measurement of occupied bandwidth, After
the channel bandwidth has been entered, the R&S FSH automatically selects the measurement
parameters so that an optimal result is attained,

Operating sequence:

»  Press the MEAS key. fetect: futo Pk Trig :Free RBU: | MHz
Ref: -8 dBm ~ UBWE: 1 MHz
> Press the MEASURE softkey. :

SUT: 100 ms
The R&SFSH opens the menu containing the
measurement functions.

» Using the rotary knob or the cursor, select
OCCUPIED BW from the menu (highlighted in
red).

= Confirm your sefection with the ENTER key or the
MEASURE softkey.

HSTARCE TR FaLcT <r Span:t 76 Gz

; O £ LiMIT B19PEaY
WMEASWAE . qucER. - CIngs. LIKE . <

The R&S FSH displays the softkey menu for setting the measurement of occupied bandwidth. Two
vertical lines in the measurement diagram indicate the occupied bandwidth. The measured numeric
value (OBW} is shown in large characters below the measurement diagram.

Detect: AHS Trig : Free ®RBY: 30 kiz
flef: -20 dm  Trace:CliUr  UBW: 300 ki
: : : : S : WSWT:2 s
-3 wor| OB 3GPP WCBrAje—— Standard
_Su ...... : 5 ; . d3 ._.,
ceupie | SO S
8L pandwidth -
_su:. ."‘-‘-E”"”“'EJ""”
-mt} e S Ry o / Occupied bandwidth
~11Q- SRRSO SONUPTESE S ST R LI st &
oo 08w 4083333 WMHST
Center: 2,18 iz <F ChBU: 5 HHFY- Channel bandwidth
LEUEL. CHANHEL. [
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R&S FSH Setting and Using the Measurement Functions

Seleciing a standard:

The R&S FSH offers a default for measuring the occupied bandwidth for different standards. It is also
possible to define and save user-specific configurations,

> Press the STANDARD softkey. Detect: AHS Trig :Free  @RBW: 30 kiz
. . Raf: =20 dm Trace: Cifde  UBW: 58¢ kH=x
A table with the available standards opens. m§~ 1 TGS 2 5

;{054 36PP WCDNA]
» Using the rotary knob or the cursor keys, select the
appropriate standard.

»  Confirm your selection with the ENTER key or the 7

STANDARD softkey. =
The selected standard is set. The optimal span, :;553 ”
resolution bandwidth, video bandwidth, sweep time  “ fiione

and detector for the standard are selected
automatically.

cdnal840 15
G peel
RHOAED.. apjysT

if USER is selected, the R&S FSH restores the last setting used in the USER mode for measuring the
ocoupied bandwidth. The R&S FSH automatically makes changes to the sefting so that it is again
available when USER is called again.

The following should be noled when changes to the setlings are made:

« The span is always coupled to the channet bandwidth (CHANNEL BW). When changes are made,
the R&S FSH automatically sets the appropriate span (= 5 x channel bandwidth).

¢ The resolution bandwidth should be between 1 % and 4 % of the channel bandwidth. This ensures
that the occupied bandwidth is measured with high accuracy.

» The video bandwidth must be at least three times the resolution bandwidth. This prevenis incorrect
results due to the compression of signal peaks by the video filter.

e The RMS detector is recommended. This ensures that the power measurement is always correct
irrespective of the waveform being investigated.

« The sweep time must be set so that the result is stable. If the sweep time is increased, the
R&S FSH aiso increases the integration time for the RMS detector and thus ensures more stable
measured values.

Renaming the USER standard:

The setting for the USER standard can be assigned a user-defined name. The name entered as the
USER standard also appears on the screen, thus making it possible to document the setting along with
the measurement.
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¥ Press the STANDARD softkey. Datect: RNS Trig : Free SRB: 38 ki
Ref;

A table with the available standards opens.

-3
40
~50 -

{35p chu]
¥ Select Rename USER with the rotary knob or the
cursor keys.

» Confirm your sefection with the ENTER key or the
STANDARD softkey.

The R&S FSH will open the input window for the name
of the USER standard.

» Using the numeric keys, enter a name.

> Press the ENTER key to complete the entry.

When the STANDARD menu is called, the entered paract: ans Trig : Free ®RBU: 30 idiz
name appears under USER {e.g. DAB (USER)). The Rof: =20 dfim Frace: ClUe .gﬁgggiﬂz

name also appears at the top right-hand comer of the g’

screen after the USER standard is selected. T o

Setting the reference jevel:

When selecting the reference level, ensure that the R&S FSH is not overdriven. As the power is
measured with a resolution bandwidth that is small in comparison with the signal basdwidth, the
R&S FSH may still be overdriven even though the trace is within the measurement diagram. To prevent
the R&S FSH from being overdriven, the signal can be measured at the largest resolution bandwidth
possible using the peak detector. If this setting is selected, the trace may not exceed the reference
level.

To simplify operation and to prevent incorrect measurements, the R&S FSH has an automatic routine
for setting the reference level.

¥ Press the LEVEL ADJUST softkey.

The R&S FSH starts the measurement of the optimal
reference level using a resolution bandwidth of 1 MHz,
a video bandwidth of 1 MHz and the peak detecior.
While the measurement is in progress, the R&S FSH
outputs  the message “Adjusting level for OBW
measurement, please wait... .

&828%. | HHz
Wy SUBM: 1 MHe:
ST esu 2 s :
@084 36PF weoma”

The optimal reference level is then set.
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R&S FSH Setting and Using the Measurement Functions

Setting the channel bandwidth:

The channel bandwidth determines the span, resolution bandwidth and sweep time the R&S FSH uses
for measuring the occupied bandwidth.

> Press the CHAN BW SOﬁkeV- . Jatect: AMS Trig : frea S REW: 30 kHz

; . Rof. <10 0Bm VYeace: Cl/ue UG 300 kHx
An entry box showing the current channel bandwidth ! : : P lenuli2s
setting opens.

» Using the numeric keys, enter a new channel -1
bandwidth and terminate the entry with the -
appropriate unit; or -

» Change the channel bandwidth with the rotary -go--
knob or the cursor keys and terminate the entry -0+~
with the ENTER key or the CHANNEL BW sofikey.

The R&S FSH automatically adapts the span fo the
channel bandwidth that has been entered (span = 5 x
channel bandwidth) to ensure that no incorrect
measurements of occupied bandwidth are made. The
minimum channel bandwidth that can be set is 2 kHz.
{f you attempt to enter a smaller channel bandwidth,
the R&S FSH will automaticaliy set 2 kHz and output
the message "Limit exceeded"™.

Displaying the occupied bandwidth:

The R&S FSH now displays the occupied bandwidth (OBW: nnn.nn kHz) at the bottom of the
measurement diagram. Usually the trace is not obscured. However, if the trace is in this area, the
dispiay of the occupied bandwidih can be turned off. Simply press the OBW DISP ON/OFF key. if the
softkey is highlighted in green, display of the ocoupied bandwidth is on,

Changing the span:

The span set by the R&S FSH normalily yields optimum measurement results. In some cases, however,
a larger span needs io be selected. This is the case, for example, when the area outside the span that
is automatically set contains signal components that need to be included in the measurement.
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Operation:

Press the SPAN key. etect: s feig iFree  @RBU: 30 Witz
1 - 10 dBa Trage: Eife B 300 kit

The AUTO SPAN softkey label is highlighted in green o oo e L9458 g quriay

to indicate that the optimum span for measuring the
occupied bandwidth is set. MANUAL SPAN entry is
active for immediate entry of another span.

{D0U ¥6PP WCt |

> Using the numeric keys, enter a new span and
terminate the entry with the appropriate unit, or

* Change the span with the rotary knob or the cursor
keys and terminate the entry with the ENTER key
or the MANUAL SPAN softkey.

The largest permissible span for measuring the occupied bandwidth is ten times the channel bandwidth.
At larger spans, the result of the channel power measurement would be increasingly imprecise,
because too few points of the trace occur in the channe! to be measured.

> Press the AUTO SPAN softkey to again set the optimum span.

To return to the menu for measuring the occupied bandwidth, press the MEAS key.
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Using the R&S FSH in receiver mode
(only available if option R&S FSH-K3 is installed)

The receiver mode (option R&S FSH-K3) is used for measuring levels on individual frequencies. In this
mode, the R&S FSH functions as a receiver and measures the level on a prescribed frequency.

In addition, it is possible to perform measurements on several frequencies with a graphical disptay of
the levels. Unlike the analyzer mode, in which the R&S FSH sweeps quasi-continuously over the
specified frequency range, in the receiver mode the instrument measures on specified discrete
frequencies using the selected measurement time per frequency.

Activating the receiver mode:

» Press the MEAS key.

Batect: futo Pk
Ref: M0 dBm

Trig :Free HOt: £ Mz

» Press the MEASURE softkey.

The menu for measurement functions opens.

» Use the rotary knob or the cursor keys fo select
RECEIVER from the menu and confirm with the

ENTER key or the MEASURE softkey.

Der R&S FSH activates the receiver mode and measures the level on the set frequency.

Screen layout:

Detector Trigger /—— Bandwidth
B tect:t ke Trig :F ABU: 1 MHz Measurement
Reference —insf: 20 dEut re e MT: 100 ms time
level
Freq: 1500.0000 MHz - Frequency
Level: 50.2 dBuV < Lavel
Level scale »16 8 10 8 306 40 58 60 7 80 90 Analog level
dBpy
Main menu of
receiver mode

The R&S FSH provides the most important setting parameters such as frequency, reference level,
measurement bandwidth, detector and measurement time in the main menu of the receiver mode.
However, the seltings can also be made using the corresponding keys.

1145.5973.12
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Setting and Using the Measurement Functions R&S FSH

Setting the frequency
The frequency is set either in the main menu of the receiver mode or by using the FREQ key.

Frequency entry is active immediately after the receiver mode has been called. The receiving frequency
can be changed with the rotary knob, the cursor keys or by entering a numeric value.

if the R&S FSH is not in the main menu, the receiving frequency can be changed as follows:

» Press the MEAS key.

Frequency entry is activated. The frequency entry box is displayed, and the frequency can be changed
directly.

Alternatively the frequency can be entered via the FREQ key.

» Press the FREQ key.

The R&S FSH switches to the frequency menu and activates frequency entry.

» Change the receiving frequency with the rotary knob or the cursor keys, or enter a new receiving
frequency via the numeric keypad.

The frequency is displayed immediately after the entry.

Setting the frequency stepsize:

The stepsize for tuning the frequency with the rotary knob can be specified. The default tuning stepsize
is 100 Hz, matching the minimum frequency resolution in the receiver mode. The tuning stepsize with
the cursor keys is always 100 kHz.

» Press the FREQ key.
> Press the FREQ STEPSIZE softkey. Detect: Peak frig i Free RBU: 1 HH=

Ref: 90 dBuy HE: 100 ms
* Select the desired stepsize (100 Hz, 1 kHz, 10 khz,
100 kHz or 1 MHz} in the menu for the stepsize. FI‘EQ' 100.0000 HMHz
» Confirm your selection with the ENTER key or by .
pressing the FREQ STEPSIZE softkey again. Level: 20.0 dBaV

» For stepsizes other than those offered, select
MANUAL... from the menu and confirm with the
ENTER key or the FREQ STEPSIZE softkey.

» Enter the desired stepsize in the entry box using the
numeric keypad and terminate the entry with the
required unit key. Alternatively the stepsize can be
changed with the rotary knob or the cursor keys.
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Frequency tuning in channel spacings:

For measurement in channel spacings, it is possible to enter a frequency channel instead of the

frequency. A simple channel table can be defined directly from the R&S FSH's front panel. Complicated

channel tables, e.q. ones with gaps in the channel numbers or the frequency, must be defined using the
R&S FSH View software and loaded into the R&S FSH's memaory.

» Press the FREQ key.
¥ Press the CHANNEL MODE softkey.

The R&S FSH now displays, instead of the frequency, a channel according to the channel table that
was just switched on,

A channel table is selected as foliows:

» Press the CHANNEL TABLE softkey.

The R&S FSH swilches to the submenu for selecting /032084 BA#) TRELE LIST zeat:lh
the channel configuration. All channel tables available  EiER ‘s

) - . 10 Japan 81/03/2004 14:58:52
in the instrument that were loaded with the R&S FSH T BK_DIRT ¢1/83/3004 14:40 20
i i i ™ Austratia V176372004 14:46 08
View sqftware are dtgplayéq. lf no channet table is 10 Burora s ey
loaded, "No bands available" is displayed. ¥ China B1203£2004 14:34:40
- TV ftaly 3140372084 14:30:48
. . T4 treland 01/03720¢4 14:30:26
» Select the desired channel table using the rofary T¥ Franch Guers 170372004 14:30:16
PES UL 01/817 1995 02:490 80
knob or the cursor keys. PCS DL D101 1895 02:80:00
K ., GSM UL 149171095 02:08:08
¥ Confirm your selection with the SELECT softkey. G5H DL 118171995 02:06:00

The R&S FSH switches to the frequency entry menu.  pateet: peak teig :Free REY: 1 1MHZ
The frequency is displayed as channels, and the Ref: 80 dBul HT: 180 ns

FREQ softkey is replaced by CHANNEL. Al Freq: 64.5080 MHz

frequencies are now entered as channel numbers. The

R&S FSH only accepts entries that are defined in the Channel: 4 WHF 1)
channel list. Other frequencies can no longer be -
entered. LQVEQ - 51 .4 dBI»lU

The frequency associated with the set channel is
additionally displayed above the displayed channel.

» Set a new channel using the rotary knob or the
cursor keys or enter a new channel via the numeric
keypad.

CHANKES
POGE.

If you try to enter a channel outside of the defined
range, the R&S FSH displays "Range exceeded".

If no channel table is stored in the instrument or a different one is necessary, a user table can also be
defined.

To define a user table, proceed as follows:
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> Press the FREQ key. 3020343004 BAND TABLE LISY 22:15:14
' T F 01/03/2004 15:59:02
» Press the CHANNEL TABLE softkey. b J;:r:‘e S1/0s/200¢ 1siaaa2
» Press the SELECT USER TAB softkey. 10 fusteatia 01/83/2004 14:40:08
> Press the DEFINE USER TAB softkey. 10 China 01/83/2064 14:34:48
TV Itaiy 01/03/2004 14:36:48
The R&SFSH opens the submenu for entering the Ty frofand i ons tag o
different parameters of the channel tabie. PCS UL 0140121995 02:00:90
PLS DL 814171995 02:00:00

A channel table is defined by the number used for the o 4L
first channel and the associated frequency, and by the Gl 0L
number of channels and their frequency spacing.

i S
» Select 1°T CHANNEL NO... by pressing the ENTER key.

> Enter the number of the first channel and confirm the entry with the ENTER key.

> Press the DEFINE USER TAB softkey.

» Select 1°" CHANNEL FREQ... from the menu and confirm with the ENTER key.

» Enter the frequency of the first channel and terminate the entry with the frequency unit.
* Press the DEFINE USER TAB softkey.

» Select NO OF CHANNELS... from the menu and confirm with the ENTER key.

» Enter the number of channels and confirm the entry with the ENTER key.

» Press the DEFINE USER TAB softkey.

> Select CHANNEL SPACING... from the menu and confirm with the ENTER key.

» Enter the channel spacing and terminate the entry with the required unit key.

Setting the reference level

The reference level is set either in the receiver main menu or by using the AMPT key. This level is the
maximum level of the analog bar graph display.

Set the reference level such that the analog bar graph display is within its scale. However, make sure
the the reference level is so low that the measurement signal does not disappear in the inherent noise.
This can be checked, for example, by removing the input signal.

Setting the reference level! in the main menu of the receiver mode:

> Press the MEAS key.
» Press the REF LEVEL softkey,

» Change the reference level setting with the cursor keys or the rotary knob, or enter a new reference
level via the numeric keypad.

» Confirm the entry of the reference level by pressing the ENTER key.
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Setting the reference level in the amplitude menu:

» Press the AMPT key.
» Press the REF LEVEL softkey.

» Change the reference level setting with the cursor keys or the rotary knob, or enter a new reference
level via the numeric keypad.

» Confirm the entry of the reference level by pressing the ENTER key.

Setting the bandwidth

The same bandwidths available in the analyzer mode are also avaitable in the receiver mode. In
addition, the R&S FSH provides the bandwidths 200 Hz, 9 kHz, 120 kHz and 1 MHz for measuring
electromagnetic interference according to CISPR16. In contrast to the analyzer bandwidths, which are
defined as 3 dB bandwidths, the CISPR bandwidths are 6 dB bandwidths.

¥ Press the BW key.

The R&S FSH immediately activates entry of the resolution bandwidth (the MANUAL RES BW softkey
is highlighted in red).

>'Change the current bandwidth with the cursor keys or the rotary knob, or enter a new bandwidth via
the numeric keypad and terminate the entry with the required unit key.

Note: The 200 kHz bandwidth must always be entered via the numeric keypad.

CISPR16 bandwidihs must be set as follows:

» Press the MANUAL CISPR BW softkey in the BW

menu,

» Select one of the CISPR bandwidths using the
cursor keys or the rotary knob.

¥ Confirm with the ENTER key.
The bandwidths 200 Hz, 9 kHz, 120 kHz and 1 MHz are available.

The CISPR bandwidths are predefined for specific frequency ranges as follows according to CISPR16:

Frequency range Bandwidth
<150 kHz 200 Hz
150 kHz to 30 MHz 9 kHz
30 MHz to 1000 MHz 120 kHz
>1000 MHz 1 MHz

For this purpose, the R&S FSH automatically sets the predefined bandwidth as a function of the
selected frequency.

» Press the BW key.
» Press the AUTO CISPR BW softkey.
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Setting the detector

The following detectors are available in the receiver mode:

Peak The peak detector displays the highest level during the set measurement
time.
Average The average detector displays the linear average of the measurement signal

within the selected measurement time.

RMS The RMS detector takes the rms vailue of the measurement signal during the
set measurement time.

Cuasi-peak The quasi-peak detector evaiuates the measurement signal according to the
evaluation curves defined in the CISPR16 standard. The R&S FSH uses three
different evaluation curves that are coupted to the set bandwidth. For
frequencies below 150 kHz (CISPR band A), the R&S FSH sets the 200 Hz
bandwidth. The evaluation for band B {to be used from 150 kHz to 30 MHz) is
coupled to the 9 kHz bandwidth.

The quasi-peak evaluation for the C/O band (30 MHz to 1000 MHz) is coupled
to the 120 kHz bandwidth.

The detector is selected either in the main menu of the receiver mode or by using the TRACE key.

» Press the DETECTOR softkey in the main menu of [
the receiver mode -1 8 10 @ 3

or
» Press the TRACE key and then the DETECTOR
softkey.

The menu for selecting the detector opens.

» Using the rotary knob or the cursor keys, select the desired detector.

» Confirm your selection with the ENTER kevy or by pressing the DETECTOR softkey again,

Setting the measurement time

The measurement time is the time during which the R&S FSH observes the signal and combines it with
the result displayed at the end of the measurement time as a function of the set detector.
The R&S FSH accepts measurement imes between 1 ms and 100 s.

» Press the MEAS TIME softkey in the receiver main menu or in the trace menu.

» Change the measurement time in the entry box with the rotary knob or the cursor keys, or enter a
new value via the numeric keypad.

¥ Confirm the entry with the ENTER key.
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Measurement on multiple frequencies or channels (scan)

In a scan, the R&S FSH sequentially measures the levels in predefined channels and graphically
displays the measurement results. The length of time the scan dwells on a frequency is determined by
the measurement time. The measurement channels are specified by the selected channel tabte.

» Press the SPAN key,
» Press the FREQ SCAN softkey.
The FREQ SCAN softkey is highlighted in green to indicate that the R&S FSH is in the scan mode.

¥ Confirm the entry with the ENTER key,
» Press the SCAN START softkey.

» Enter the start frequency of the scan via the numeric keypad, or change the start frequency using the
rotary knob or the cursor keys.

» Press the STOP SCAN softkey.

> Enter the stop frequency of the scan via the numeric keypad, or change the start frequency using the
rotary knob or the cursor keys.

» Press the SCAN STEP softkey.

» Enter the stepsize of the scan via the numeric keypad, or change the start frequency using the rotary
knob or the cursor keys.

The R&S now measures on the frequencies defined by
the scan parameters. The levels are displayed by
vertical lines on each of the frequencies. The height of
each line indicates the level.

Trig :Froa : 3¢ kHz

Pressing the FIXED FREQ softkey switches the R&S FSH back fo the default setting of the receiver
mode.

A scan is also possible via the channel table. If frequency entry is set to Channel, the R&S FSH uses
the associated channei table.
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> Press the FREQ key. fiotact: Paal Trig :Froo REU: 30 k2
Ref: 80 diind Traca: CiMEe HY: 108 ms.

¥ Press the CHANNEL MODE softkey. Poob D

> Press the SPAN key.

» Press the CHANNEL SCAN key.

The R&S FSH now scans across the channels of the
active channel table.

The frequency range for the scan is set using the
START SCAN and STOP SCAN softkeys.

The channel table used can be displayed with the FREQ key and the CHANNEL TABLE softkey. It is
highfighted in red in the table of channel tables.

The screenshol above shows a measurement using a channel table with frequency gaps. Different
segments that are not interconnected are specified using the table defined with R&S FSH View.

In the default setting, the levels in each of the channels are displayed as vertical lines. Alternatively the
R&S FSH provides a polygon display, in which the level values of the individual channels are
interconnected by straight lines.

> Press the TRACE key. Getect: Paak Tria :Free ABU: 36 iz
Rof: 90 dBpU Teaga: E1Ie MY 108 ms
» Press the TRACE STYLE softkey. : P e

> Select POLYGON with the rotary knob or the cursor
keys,

The R&S FSH switches to the polygon display.
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Measurements using the power sensor

For even more accurate power measuremenis, the R&S FSH can be used with the Power Sensors
R&S FSH-Z1 and R&S FSH-Z18. Their frequency ranges are 10 MHz to 8 GHz and 10 MHz to 18 GHz,
respectively. This means that both sine signals and modulated signals can be measured precisely over
a farge dynamic range.

Connecting the power sensor

The Power Sensors R&S FSH-Z1 and -Z18 are controlied and powered via a special interface. Connect
the power sensor cable to the R&S FSH's power sensor connector and screw into position. The DUT is
connected to the N-connector on the power sensor.

Power Sensor

Connector
Power Sensor

R&S FSH-Z1 or
R&SFSH-Z18

RF Connector

The continuous power applied to the power sensor's input must not exceed 400 mW
{26 dBm). Short {<10 us) power peaks up lo TW (30 dBm) are however permissible.
Higher input powers may destroy the sensor. An attenuator pad must be used to ensure
that the maximum permissible power for the sensor is never exceeded when
measirements are made on high-power transmitters,

Measurement:
The POWER SENSOR function furns the R&S FSH into a wideband power meter. Then, it always

measures the power of the whole signal from 10 MHz to 8 GHz or from 10 MHz to 18 GHz, in most
cases the signal shape having no effect on the measurement.
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Setting and Using the Measurement Functions R&S FSH

Operating sequence:

» Press the MEAS key. fotect: Sampte Trig : Frea RBW: 300 kHz
0 ity - Ll

Rof: 20 dif T . UBW: 380 kHz
» Press the MEASURE softkey. : : | SUT: 180 ms

The measurement function submenu opens. 40

» Using the cursor keys or the rotary knob, select the -5 oot oo
POWER SENSOR menu item and confirm your CAMRLVZER
selection with the ENTER key or the MEASURE ~TRACKING GER
softkey. :

HEdR
CHANNEL POVER
SCCUP IED BUY
TOMA POUER : e
DISTARCE TOFALY 3 &aoarsiviin

Cwbaciae . TRANS  LUMT  BISPLAY
WEASURE. GicER o LiMES 0 LIRE |

The R&S FSH opens the screen for power measurements. if no power sensor is connected, no
measured value is displayed. If a power sensor is connected, the R&S FSH sets up a connection via its
interface and after a few seconds displays the measured power.

In the event of incorrect operation or sensor malfunction, the R&S FSH outputs the following error
messages:

Message Cause Remedy
Errorin zeroing: signal at A signal was present at the Unscrew the power sensor from
sensor power sensor when zeroing was | the device under test and repeat
performed. zeroing.
Warning: input overloaded The power at the input of the Reduce the power at the sensor
power sensor exceeds the input.

permitted power
(23 dBm = 200 mwW),

Power sensor hardware error | Communication error between Unscrew the sensor from the
the R&S F8H and the power R&S F5H and check the
sensor. connectors. If the problem

persists, contact a Rohde &
Schwarz service center.

Power sensor error The power sensor signals an Contact a Rohde & Schwarz
error to the R&S FSH. service center,

Unknown power sensor model | The R&S FSH cannot identify the
connected device connected to its POWER
SENSOR connector.
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R&S FSH Setting and Using the Measurement Functions

Screen layout for power-sensor measurements:

Power oﬂs;ﬂ -~ . ) A/—————-i Measurement time

Rof: -16.4 dim  Offset: 0.6 48 Meag Time: Hormal

[Pawer Sensor (FSILITBI] ¢ | L OWer sensor type
Reference for in use

relative power

measurement
Readout of
R
d B measured power
0 dBm marker

for sensor ingut

fevel Y T T [ - Analog readout of
- B0 %0 -40 -3 -2¢ -1 ¢ 1 2 T measured power
¢Bm 0 s
REFEREHCE: = 16.4
Measurement Freq: 1.5 GH2 <
frequency : :
FRER . UMIT , ZERG TINE

The power sensor has a memory containing frequency-dependent correction values. This means that
the highest accuracy is reached for signals whose frequency is known. If the R&S FSH switches over to
the power measurement mode from another operating mode, it uses the center frequency as the
frequency for the power sensor.

If you want o perform measurements on another known signal, the power sensor can be “told" what the
center frequency is via the frequency entry mode (FREQ softkey).

» Press the FREQ softkey. Offset: 0.0 08 Meas Figm: Hormal

[Power Sensor |

The frequency value entry box opens, ML maret
¥ Using the number keys, enter the frequency you

want and confirm the entry with the ENTER key or s dBm

by pressing the FREQ softkey again. .
The R&S FSH transfers the new frequency to the i ' : |
power sensor which then corrects the measured power - 80 -5 @ -0 -8 -ie & 10 20
readings. B dim

Freq: 100 Mz <
ERE@ T, UHIT , Z2ERG |, -S> REF . TWE
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Setting and Using the Measurement Functions R&S FSH

Zeroing the power sensor

Offset voltages and currents have most effect on the power readout when low powers are being
measured. Zeroing is used to compensate for these offsets. The power sensor zeroes itself
automatically when instructed to do so by the user. No power may be applied when zeroing is being

performed, as the power sensor cannot distinguish between external powers and internal offsets.

»  Press the ZEROQ softkey.

The R&S FSH outputs a message to tell the user not to
apply any signals to the power sensor when zeroing is
being performed.

» Disconnect the power sensor from any signal
sources.

» Start zeroing with the first or second softkey
(CONTINUE).

Softkeys 4 or 5 (CANCEL) can be used to abort
zeroing, if, for example, a signal source cannot be
disconnected.

The R&SFSH immediately starts power sensor
zeroing. While zeroing is in progress, the R&S FSH
outputs the message “Zeroing power sensor, please
wait..".

When zeroing is over, the R&S FSH outpufs the
message "Power sensor zero OK" and swifches back
to the softkey menu for the power sensor.

Selecting the unit for the power readout

Offset: 8.0 d8 fieas Yime: Hormal

Power Jensor

~79.15 dBn

]
ZERGIHG POUER SERSOR

8efoce zereing the power sensor, please
remove all signals feom the sensar inpot,

Press CONTINUE to start zeroing...

i CARCEL
Zerding powee senacr . please wail...
L ' CAHCEL:
Frog: 100 Mz -y

FRER. | UNIT | ZEWO , ->REF . TiME

The R&S FSH can display measured power in relative units (dBm) or in absolute units in Watts (W,
mW, pW, nW and pW). A reference leve! in dB is also provided by the R&S FSH.

> Press the UNIT softkey.
The units submenu then opens.

» Using the rotary knob or the cursor keys select the
appropriate unit,

» Confirm with the ENTER key or the UNIT softkey.

1145.5973.12 4.60

Offset: £ d8  Heas Time: Hoenal

[Powier Sensor

28.14pu

L] - - 3 - 4 - I
- 60 -50 48 -3 P8 -1g ¢ 1
B d8m

Freq: 158 Ly a8 REL
FReER: L7
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R&S FSH Setting and Using the Measurement Functions

if the unit dB REL... has been selected, the reference
level value entry box opens.

[REFEREREEZ N2 i
Freq: 160 MHz -z
» Enter the reference level (REFERENCE) with the = ™8
number keys and terminate entry with the =
appropriate unil or change the reference level
using the rotary knob or cursor keys.,

-
b

;o REF. . THME

The current level reading can be made the reference level by just pressing the ->REF softkey.

¥ Press the ->REF softkey. Rof: -22.2 dBm  Dffset: 0.0 dB Hoas Time: Hormal
P 5 i

The R&S FSH sets the current measured level as the ouELSensal

reference level and from then on displays the

measured level relative to the reference level in dB.

The unit (UNiT) is automatically set to dB REL... . dB

The reference level is shown in the top ieft-hand comer *

of the screen (iﬂ this case Ref: -10.4 dBm) ‘Immm.!lml[m‘m[aimjlmlmumm ) . . . I

In the REFERENCE value entry box, the reference (;;fn 66 50 -4 -3 20 -0 0 dﬁﬁm

level can be adjusted with the rotary knob or the cursor

keys or corrected by making a numeric entry. . .
Freg: 100 Mz ¥

¥ Confirm the reference level with the ENTER key or FREQ , UMIT . ZERO
by pressing the ->REF softkey.

Setting the averaging time

The averaging time determines how long the signal will be measured for. The longer the averaging
time, the more stable the display — particularly if signals are at the lower end of the measurement range
or are noisy. The R&S FSH has three times for power measurements: fast, normal and stow.

Stationary sine signals with a high level (> -40 dBm) require only a short measurement time to produce
a stabile, accurate resuit. In this case, the FAST operating mode is recommended to obtain a high
repetition rate for the measurement. When the NORMAL setting is selected, the stability of the display
is increased for signals with low levels or for modulated signals. The LONG mode is recommended for
signals at the lower end of the measurement range (<-50 dBm to <-60 dBm). The R&S FSH-Z1
averages out the noise most effectively and the effect of noise on the measurement is minimal.

Press the TIME softkey. Gitset: 0.0 di

Meas Time: Hormal

. [Pawer Sensar]
» Using the rotary knob or the cursor keys select the B

measurement time you want from the menu (i.e.

SHORT, NORMAL or LONG), E D 6 7
» Confirm your selection with the ENTER key or by - mu-'

pressing the TIME softkey again.

JR G R AR ]
<70 w60 50 wdp <M -2 -H0 @ 18 20

dBm
Freqg: 108 MHz <F
FREQ | UHIY CERO | «¥ REF
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Setting and Using the Measurement Functions R&S FSH

Taking additional loss or gain into account

Al high powers which cause the R&S FSH-Z1's maximum input leve! fo be exceeded or at very low
levels which are below the instrument's minimum sensitivity, the R&S FSH can take additional loss or
gain introduced between the DUT and the power sensor into account. These are defined in terms of an
offset in dB relative to the measured level. A positive offset corresponds to a foss and a.negative offset
to a gain.

» Press the AMPT key. Offset: 30.0 dB

Heas fime: Hormal

{Bower Sansor
> Press the REF OFFSET softkey. Ser RNt

The value entry box for the reference offsel opens.
» Using the rotary knob, the cursor keys or the 3 7 7 3 dBm
number keys enter the offset you want and confirm *

the entry with the ENTER key.
" ) * Ilﬂﬁllﬂ%jlli!lllﬂ_lﬂliﬁllgﬂiHlﬂgﬁﬁﬂlﬂﬁilﬁilullﬁliﬁf|ﬂiﬂ |

The offset is displayed centrally at the top of the {;;n -3 -2 -l¢ ¢ 10 2 3= 40 dégﬂ
screen and is taken into account in the power or level " "
display. BEF OFF ot s 3
Freq: 100 MHx < !
1%21 , RARMRE. . wHiF W';Egﬁr RE HURIT

Measuring forward and reflected power
with the Directional Power Sensor R&S FSH-Z44

The Directional Power Sensor R&S FSH-244 is connected between the source and the load.
it measures the power flow in both directions, i.e. from the source to the load (forward power} and from
the load to the source (reflected power). The ratio of forward to reflected power indicates how well a
load is matched to the source. This ratio is referred to as return loss or voltage standing wave ratio
(VSWR).

The Directional Power Sensor R&S FSH-Z44 is of non-symmetrical design, i.e. it must be connected

such that the forward arrow (1 -» 2) on the sensor points to the load {corresponding 1o the direction of
forward power).

The directional power sensor is controlled and powered via a special serial interface. The sensor cable
is to be connected and screwed to the POWER SENSOR connector on the R&S FSH. The sensor is to
be connected between the source and the load.

Directionat Power Sensor
R&S FSH-Z44

¢ Power Sensor

connector
Source

1145587312 4.62 E-8



R&S FSH Setting and Using the Measurement Functions

When measuring high powers, strictly observe the following instructions to prevent damage to the
sensor or hazard to persons:

« The permissible continuous power al the inpuf of the directional power sensor mustin
no case be exceeded {see diagram on the rear of the sensor}.

¢ Make sure thaf the RF power is swifched off before connecting the sensor.

s Make sure that the RF connectors are tightly screwed.

Failure to comply with these instructions may cause injuries like burns to the skin or may
damage or even destroy the equipment used.

Operating sequence:

» Press the MEAS key- atect: Sample Trig : Free RBY: 160 kH=z

Ref: -8 dbm  Trace: Clade  UBW: 308 kiz
¥  Press the MEASURE softkey. e L

The measurement functions submenu opens.

» Using the cursor keys or the rotary knob, select the
POWER SENSOR menu item and confirm with the
ENTER key or the MEASURE softkey.

TOMa POYER: - { . :
OISTAHCE TOERBLT 5" Samc 8 Fiig "

TRANG LI BISPLAY
DUHCER @ LHIHES @ LIHE

The R&S FSH opens the screen for power measurements. If no power sensor is connected, no
measured value is displayed. If a power sensor is connected, the R&S FSH sets up a connection via its
interface and displays, after a few seconds, the type of the sensor connected (R&S FSH-Z244) as well
as the measured power.
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Setting and Using the Measurement Functions R&S FSH

Screen layout for measurements with Directional Power Sensor R&S FSH-Z44-

Selected transmission
Power offset ~
Y F-y standard
Ref: »5.9 dBm (ffsat: 4.0 48 Std: Hona
Reference display / {Pouor Sensor (FSH-Zadi] o[ Display of the power
for relative power sensor type
measurement
¢ -
Readout of forward Foruard Pauer i Readout of matching
power (dBm, W or = 3 .59 dR 1.00 < :alue {(VSWR or return
d8, relative) l l 0S5 )
o 2002536 35 0 45 S0 1 15 3 25 3 —
Analog indication dfm Pl aBa % Analog indication of
of forward power matching (VSWR or
return loss)
Measurement
frequency

The power sensor has a memory that contains frequency-dependent correction values. This means that
the highest accuracy is reached for signals whose frequency is known. When the R&S FSH switches to
the power measurement mode from another operating mode, it transfers its current center frequency to
the power sensor.

. If a signal at another frequency is to be measured, the new center frequency can be transferred o the
power sensor by entering the frequency (FREQ softkey).

» Press the FREQ softkey. Offsat: 6.8 9B Std: Mo
[Power Sensor (FSH-Z&11]

The frequency value entry box opens.

» Using the number keys, enter the frequency you Forward Powoe Raturn Loss
want and confirm the entry with the ENTER key or
by pressing the FREQ softkey again. 10.11dBm 17.56 dB

The R&SFSH transfers the new frequency to the [ . .

+ a L] L] - . *
power sensor which corrects the measured power 26 3t 36 A1 46 51 56 8 5 W% 28 25 30
dBs b s H i

values accordingly.
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R&S FSH Setting and Using the Measurement Functions

Zeroing the power sensor

Offset voltages and currents have the greatest effect on the power readout when low powers are being
measured. Zeroing is used to compensate for these offsets. The power sensor automatically performs
zeroing when the corresponding function is activated by the user. No power must be applied to the
sensor while zeroing is being performed, since the sensor cannot distinguish between external powers
and internal offsels.

»  Press the ZERO softkey. Offset: 0.8 g8 Std: Hone
{Power Sensor @ oH-Z44)

The R&S FSH outputs a message to inform the user
that no signal should be present at the power sensor

input white zeroing is being performed. Fomdard Pouer UsHn
» Disconnect the power sensor from any signal =11.91dBm 1.09
S50UrCes.

» Start zeroing by pressing CONTINUE (first or
second softkey).

Zeroing can be aborted before it is started by pressing
CANCEL (4th or 5th softkey), for example if a signal
source cannof be disconnected.

The R&S FSH immediately starts zeroing the power
sensor after CONTINUE is pressed. While zeroing is in _ ] _ S
progress, the message "Zeroing power sensor, please : i CANCEL.
wait. " is displayed on the R&S FSH. '

Zoraing powar sensor, phaase wait...

When zeroing is completed, the R&S FSH outputs the
message "Power Sensor Zero OK" and swifches back
to the softkey menu for the power sensor.

Selecting the unit for the power readout

The R&S FSH displays the measured forward power as a logarithmic fevel value in dBm (relative value)
or as a linear value in W or mW (absolute value). Moreover, a reference level can be defined relative to
which the R&S FSH indicates the level difference in dB. Load matching is indicated as return loss in dB
or as voltage standing wave ratio (VSWR).

> Press the UNIT softkey. Bffset: D6 dB  Std: Hene
[Fower Sonrsar (FSH-Z44) ]

The menu for selecting the units for forward power and
reflected power display opens.

» Using the rotary knob or the cursor keys, select the Foruard Pouce b
parameter for which a unit is to be entered. =§.4% dBm 2.27

» Confirm the parameter with the ENTER key or the l -
UNIT softkey. 20253 4455 1 15 2 25 3

dfim dBm

A submenu with the available unils opens,
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Seftting and Using the Measurement Functions R&S FSH

For the forward power, the following units can be
selected:

dBm

w

dB REL...

For the reflected power, the following units can be
selected:

dB (return loss)

VSWR

When the dB REL... unit is selected, an eniry box for
the reference level opens.

» Enter the reference level (REFERENCE) using the
number keys and terminate the entry with the
appropriate unif, or change the reference level
using the rotary knob or the cursor keys.

Affset: 0.6 dB Ftd: Nona
[Powor Sonsar (FSH-¢ 441 |

Foarwaed Pouer USHR
=0.7¢ dBm 2.3
20253 35 40 550 f 15 8 25 3

dfim o8y

The current level reading can be defined as the reference level simply by pressing the ->REF softkey.

¥ Press the ->REF softkey.

The R&S F3H accepts the currently measured level as
the reference level and displays the measured level
difference relative to the reference level in dB. The unit
{UNIT) is automatically set to dB REL... .

The reference level is displayed i the upper left corner
of the screen (in this case: Ref -0.8 dBm ).

The reference level can be adjusted in the
REFERENCE entry box by means of the rotary knob,
the cursor keys or the number keys.

» Confirm the reference level with the ENTER key or
the ->REF softkey.

»  To switch from relative to abselute forward power
indication, press the UNIT softkey.

Select the Forward Power... parameter.

Select dBm or Watt for forward power indication.

fief: 0.5 b Offset: 0.0 48 Std: Hone

Power Sensar (F5H-7 441 |
Forward Pouwer usuR
-1.60 dB 2.30
20 25 3 3% 40 45 SH I 15 2 25 3

dBm d8m

Fre

To ensure that true results are output when measuring modulated signals, the R&S FSH offers the
possibility of taking correction values into account for a number of common transmission standards.
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R&S FSH Setting and Using the Measurement Functions

» Press the STANDARD softkey.
A menu with the selectable standards opens.

¥ Select the desired standard using the rotary knob
or the cursor keys.

» Confirm with the ENTER key or by pressing the
STANDARD softkey again.

The selected standard is displayed in the upper right
corner of the screen.

1145.5873.12 4.67

affsat: 0.0 4B Std: None
[Poviae Sonsor (€ 5H~244))

Foruard Powsor USHR

-2.88 dBm
| .o

2025 5 35 40 45 S0 1
dBm d8m

Freq: 925 MH2

E-8



Setting and Using the Measurement Functions R&S FSH

Taking additional attenuation into account

When the Directional Power Sensor R&S FSH-Z44 is connected to a test point not directly but via a
cable, the influence of cable attenuation can be taken into account. For this purpose, the cable
altenuation for the measurement frequency in question is to be entered, i.e. as a positive dB value if the
power and matching are to be measured at the source and the cable is connected between the source
and the power sensor, and as a negative dB value if the power and matching are to be measured at the
foad and the cable is connected between the load and the power sensor. The R&S FSH-44 then
corrects the power and matching values to produce the results that would have been obtained if the
R&S FSH-Z44 had been directly connected to the test point.

»  Press the AMPT key. Offset: 6.8 08 Std: Hone
{Power Sensor FoH-g44d) |
» Press the REF OFFSET softkey.

The value entry box for the reference offset opens.

Faruard Powee y3un
> Enter the desired offset using the rotary knob, the
cursor keys or the number keys and confirm the 8.86 dBm 1.53
enlry with the ENTER key. l -
The selected offset is displayed in the middle at the top dffm“ ¥4l 46 5t ;B"m bois 2 28 3

of the screen and is taken into account in the power
(level) and matching results.

If high powers are applied that exceed the maximum input fevel of the R&S FSH-Z44, a directional
coupler or an attenuator has to be connected ahead of the power sensor. In such cases, the coupling
altenuation of the directional coupler or the attenuation value of the attenuator are to be entered as
positive dB values (see above) into the R&S FSH to ensure frue measured power readout. In both
cases, a termination or an attenuator of sufficient power-handling capacity has to be connected o the
power sensor at the load end. The matching readout is irrelevant in such case since it is likewise
corrected by taking into account the attenuation value of the termination or attenuator (see
measurement via cable).
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R&S FSH Setting and Using the Measurement Functions

Two-port measurements with the tracking generator

(Only for R&S FSH with tracking generator: R&S FSH3 order No. 1145.5850.13 and 1145.5850.23,
R&S FSH6 order No. 1145.5850.26)

The R&S FSH can be supplied with an optional tracking generator to measure the transfer functions of
two-ports or the reflection coefficients of one-ports and two-ports. The tracking generalor outpuls a sig-
nal at the current R&S FSH frequency. The nominal output level of the tracking generator is —20 dBm.
In models 1145.5850.23 and 1145.5850.26, the nominal output ievel can be switched to 0 dBm.

Two-port transfer functions can be determined directly by connecting the input of the DUT to the output
of the tracking generator and the DUT's output to the R&S FSH's RF input. A bridge is required to
measure the reflection coefficient, e.g. the VSWR Bridge R&S FSH-Z2.

Thanks to the calibration technique used, the R&S FSH's measurement accuracy is high for both
transmission measurements and reflection measurements. The R&S FSH offers scalar calibration
methods as standard; ie. with transfer function and reflection measurements, the magnitudes are
corrected. Vector calibration methods and measurements (option R&S FSH-K2) are possible for
increasing the dynamic range and the measurement accuracy. The operation of vector measurements
primarily differs in the expanded calibration routines.

» Press the MEAS key. Batact: Sampia Trig : Frea RBU: 100 KHz

Aaf: =20 dBm Trace: Ci/de  UBW: 360 kHz
»  Press the MEASURE softkey. ; - : | SWE: 100 ms

The measurement function submenu opens.

> Using the cursor keys or the rotary knob, select the
TRACKING GEN menu item (highlighted in red)
and confirm your selection with the ENTER key or
the MEAS softkey.

The R&S FSH turns on the tracking generator and .

switches to its softkey menu. However, the frequency TDrA POUER o T
. ’ DSSTAHCE TO FAULT - 5o s sms

and level settings from the spectrum analyzer mode ... ‘ <= Span: 25 Mz

IRAKS LINIT - BISPLAV
are not changed. BUCER + LINES -+ LIHE

The softkey menu for the tracking generator contains softkeys for calibrating transfer function
measurements (TRANSM CAL) and reflection coefficient measurements (REFLECT CAL). Calibration
is necessary because the tracking generator output level is not precisely —20 dBm {or 0 dBm, as the
case may be) and is also frequency-dependent. If transmission measurements are performed on a two-
port, the calibration takes the transmission characteristics of the test sefup and the frequency response
of the tracking generator into account and corrects the measurement with the correction data that has
been obtained. When a reflection measurement is to be performed, during calibration the R&S FSH
measures the reflection coefficient at a short and at an open on the bridge. These two measurements
provide the correction data for reflection measurements.

1145.5973.12 4.69 E-8



Setting and Using the Measurement Functions R&S FSH

Betect: Sampie Irig :free RBU: 369 kHz
0 d8 reference &f.lfdﬂ U l"‘am'{:”“" ggj'hl! ;gg kiz -
I : LR Tracking generator
uf i-{Track Gen Uneal | 78— :
: i * - : mode display
—ﬂl e B T PP
L
2
-36
=35,
Centor: 336 Fiz  <E Span: 35 WAz
Softkey menu for TRANSE  REFLECT  TRAHSM  REFLECT  OUTPUT
tracking generator T At ¢ CAL S UECT CAL : UECT CAL : LFUFL
b "’ N - X
A T~ haN
Softkeys for scalar Softkeys for vector Modet 1145.5850.23
mode mode ondy
{Option FSH-K2}

When the tracking generator is switched on, the R&S FSH displays Track Gen Uncal . This indicates
that tracking generator measurements are uncalibrated. The level axis is in the relative unit dB. Apart
from the level values, the 0 dB reference is also displayed. This corresponds to a reference level of
-20 dBm in the spectrum analyzer mode (= nominal output level of the tracking generator). If an output
fevel of 0 dBm is used with models 1145.5850.23 and 1145.5850.26, the 0 dB reference corresponds to
a reference level of 0 dB8m.

When the tracking generator is on, measurement parameters ke bandwidth or the frequency range are
selected with the appropriate keys as in the spectrum analyzer mode. When the MEAS key is pressed,
the softkey menu for the tracking generator is displayed.

Before calibration, the output level of the tracking generator (models 1145.5850.23 and 1145.5850.26
enly), the frequency range you want and the appropriate reference level should be set because
calibration is only valid for the calibrated frequency range and reference. Changing these parameters
after calibration invalidates calibration.

When you press the MEAS key twice, the R&S FSH again opens the menu for selecting the various
measurements.

Sefting the output level:
{models 1145.5850.23 and 1145.5850.26 only)

» Press the OUTPUT LEVEL softkey in the petect: Sample Teig : Free RO 306 Sz
TRACKING GEN menu Hef_éldaﬂaseﬁlltirggl;l :gg ki
) : : ; : '+ 508 ms

The submenu for selecting the output level opens. N

-1+ [ Track Gen uncai)

* Using the rotary knob or the cursor keys, place the
cursor on the level you want.

> Confirm your selection with the ENTER key or the
OUTPUT LEVEL softkey.

Contar: 380 Mﬁz - - -0:: Span: 25 MH.
TRAMSH REFLECT  TRANSH AFFLECY HETRUT
[ SR N TUECT ALt RECT CAL ¢ PFuEE
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R&S FSH Setting and Using the Measurement Functions

Measuring the transfer function of two-ports

To perform a fransfer function measurement, connect the input of the DUT to the generator output and
the DUT's output to the RF input of the R&S FSH. The R&S FSH measures the magnitude of the DUT’s
transfer function. The operating sequence is explained below using a transfer function measurement on
a SAW filter with a center frequency of 380 MHz and a bandwidth of approx. 4 MHz as an exampie. The
measurement example starts with the R&S FSH in its default sefting.

Setting the frequency range:

Press the PRESET key.
Press the MEAS key.
Press the MEASURE softkey.

L2 A

Using the rotary knob or the cursor keys in the MEASUREMENT menu, select the TRACKING GEN
menu item and confirm the selection with the ENTER key or the MEASURE softkey.

The R&S FSH displays the tracking generator menu.

As calibration has not been performed, Track Gen Uncal is displayed in the top right-hand comer of the
measurement diagram. '

Press the FREQ key.

Using the number keys, enter the center frequency (380 MHz in this example).
Press the SPAN key.

v VvV V¥V VY

Using the number keys, enter the span (25 MHz in this example).

Scalar measurement of transfer function:

Trig :Free RBUW: 360 ki
. usd: 300 kHz
SHT: 109 ms

{Track Gen uUncat]

¥ Press the MEAS key. Betect: Suapla
» Press the TRANSM CAL softkey.

The R&S FSH now prompts you to connect its RF -w'é
input lo the fracking generator oulput so that 150

calibration can be carried out. 38
0%
» Connect the RF input of the R&S RSH3 directly 10 o i oo i o i i
the tracking generator output without the DUT.  CALIBRATE THROUGH
» Press the softkey F1 of F2 (CONTINUE) to SIart  prm wotls b o STHnoHGH Sommction.
calibration.

Prass CONTINUE to stapt the calibration.
¥ To abort calibration, press the fourth or fifth softkey |

. CAMNCEL
(CANCEL}.

"Calibrating THROUGH, please wait..". Calitrating THROUGH, ptease walt...

Calibration can be aborted by pressing a CANCEL CANCEL

softkey. '

When calibration is over, the R&S FSH outpuis the
message "Transm. Calibrated” for 3 seconds.

Center: 388 MHz -G dpanigs MRz

I ACrLeCT THAHSH  HEFLELCE
g Cal CUCCT Cal : UECT €4 ¢
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When calibration is over, the R&S FSH displays Batect: Sampla Trig :Frae RBLS: 300 kiz
— . " ~ Raf: # db Trace: £1d UL 300 KH.
ransmission in the top right-hand comer of the g : — 5""7‘{ 2" SHT T e m:

measurement diagram. This tells the user that the @ 3

R&S FSH has been calibrated for transfer function .i0:

measurements. The softkey label TRANSM CAL is  -15w-iie

highlighted in green. 2
o5}

- ] "(z-ansm.ssien_

TRANDH  BEFLECY
*UEET Cat. " WECT CaAE ¢

» Connect the DUT between the RF input and the Detect: Sample Teig : Free HBU: 300 icHz
generator's output. ﬂefzsﬂm!? s eI Gl B !%N;_z
The R&S FSH displays the magnitude of the transfer ™ L {mag_syﬁmﬂ

function. Values can be read off with, for example, the
markers.

: SMHZ Teriae e e
THAHSH  HEFLECY
FUECT CAL : UETT Cak ¢

TTTETE REFLEC
R

The transmission calibration remains valid until the center frequency or the span is changed on the
R&S FSH. Track Gen Uncal is dispiayed in the top right-hand cormner of the screen when calibration is
no longer valid,

If the reference is changed after calibration, greater measurement uncertaind  must be anticipated. The
R&S FSH retains the calibration data but displays a red dot before {E ransmissioﬁ] in the top right-hand
corner of the screen (o indicate a possible increase in measurement uncertainty (< 0.3 dB).

Changing any other of the parameters like bandwidth, delector, sweep time or measurement range has
no effect on measurement accuracy. This means they can be changed after calibration without any
reduction in accuracy.

When a data set for scalar transmission measurement is stored with calibration performed, the
calibration data can be stored along with the other settings (see Chapter 2, section "Saving Calibration
Data"). When such a data set is recalled, measurements can be performed without prior calibration,
providing the instrument's temperature does not deviate more than 5 °C from its temperature when the
data set was stored.

If the temperature deviation is greater, the R&S FSH outputs a (red) dot in front of |e Tra
precise measurement can then only be made after a calibration.

Measurement on amplifiers:

With measurements on ampiifiers, the reference must be shifted so that the amplifier's transmission
function can be seen on the screen. An increase of the reference level corresponds to an increase of
the input attenuation. The R&S FSH provides a reference setting for this purpose. The position of the
0 dB reference can be shifted to positive or negative values.
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¥ Press the AMPT key.
» Press the REF softkey.

ot

» Change the reference using the rotary knob or the -
cursor keys, or enter a new reference via the .5~
numeric keypad.

» Confirm the entry with the ENTER key or the REF
softkey.

Center: 181 Az

When performing measurements on amplifiers, make sure the R&S FSH is not overdriven. The risk of
overdriving is eliminated when the trace is within the display area on the screen (with REF POSITION =
0 dB and TRACE OFFSET =0 dB).

The reference can also be shifted without increasing the input attenuation — for example, in order to
move the trace to the center of the screen. This is done using the REF POSITION function.

» Press the AMPT key.

¥ Press the REF POSITION softkey.

» Change the reference position using the rotary knob
or the cursor keys, or enter a new reference position
via the numeric keypad,

¥ Confirm the entry with the ENTER key or the REF
POSITION softkey.

in addition, the trace can be offset without changing the reference and the scale of the y axis.

» Press the AMPT key.
¥ Press the TRACE OFFSET softkey.

¥ Change the level offset of the trace using the rotary P
knob or the cursor keys, or enter a new offset via the -~
numeric keypad.

¥ Confirm the entry with the ENTER key or the
TRACE OFFSET softkey.

The trace offset function is useful if it is necessary to compensate for a fixed loss or gain during the
measurement.
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Vector measurement of transfer function
{only with option R&S FSH-K2)

With vector measurements, the R&S FSH analyzes both magnitude and phase of the receive signal,
thus correcting the influence it has on the measurement result by means of the complex correction
values obtained from the calibration routines with correct phase. Reference is made to the calibration
standards used (through connection and 50 €} termination).

Compared to scalar measurement, the vector measurement of the transfer function yields higher
measurement accuracy and dynamic range.

Switching on vector measurement:

» Press the MEAS key.
* Press the MEAS MODE softkey.

35

» Select VECTOR from the menu using the cursor [ scot i

keys or the rotary knob.

# Confirm your choice with the ENTER key or the
MEAS MODE softkey.

Calibrating the measurement;
Before the R&S FSH is calibrated, the desired center frequency and span must be set. If they are set
later, the calibration values are lost and the measurement must be recalibrated.

¥ Press the MEAS key. Detect: Sampla Trig :¥Froo AL | M
Ref:0dB  Teaco:Ciddr  UBU: & Miiz
»  Press the TRANSM CAL softkey, . I /

To calibrate the transfer measurement, the R&S FSH  .g i
requests that the RF input be connected to the -is:

tracking generator output, “2Q
-85,
» Connect the RF input of the R&S FSH directly to W3 e R L
the tracking generator output without the DUT. | CALIBRATE THROUGH:
> Press the F1 or F2 (CONTINUE) softkey (0 SEart  fom e b o oiact o,
calibration,

Press COMTIMUE to start the calibration.
By pressing the F4 or F5 (CANCEL) softkey, | T .; et
calibration can be aborted. M

A\

During calibration, the R&S FSH outputs the message =i~ v drriri - fo i
"Calibrating THROUGH, please wait...". Calibrating THROUGH, please wait...

Calibration can be aborted with CANCEL. CANGEL
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Setting and Using the Measurement Functions

The R&S FSH then requests o terminate the output of
the tracking generators into 50 Q.

¥ Connect the
50 O termination.

» Press the F{ or F2 {CONTINUE) softkey.

generator output  with  the

During calibration, the R&S FSH outputs the message
"Catibrating LOAD, please wait".

When calibration is over, [ Transm (vect)| is displayed
in the fop right-hand corner to indicate that the
RA&S FSH is vector-calibrated  for  transfer
measurement.

Connect the DUT between the tracking generator
output and the RF inpuit. The R&S FSH displays the
magnitude of the transfer function of the DUT.

1145.5973.12 4.75

Trig

RBU: Y kHz

Detect: Sample t Fraa

Ref: 0([3 = e : UBid: 3 mH2

= s I S
<5 ! [ Track Gon Uncal]
s
-5
20
25
30 -

CALIBRATE LOAT

For calibration, please connact
a  “1ia0" te the generator output.

Press CONTIHUE to resume the calibration.

CANEEL

Catibrating LOAD, pleasa wait...

CHHCEL
flotect: Sample Irig : Free REW: 1 kHz
Ref: 0 X ... uBu E Mz

re ; CSUT: M ms
o ‘Trans_misﬁ_iun fvactl|
Dateaet: Sample Teig ;Frea BBW: T KHZ
Ref:dgB Trace:CliWe  UBUW: 3 MH2

cE : i : H : S @SUT: s
lfir

| fransmission fvectl]

REFLECE
P UEET Cal, ¢

Cenber: #i6.7 HiHz
TROHSH  BEFLECT
CAL H £Al.

TR
: Ufﬂ'l’ts!'i‘i.

E-8



Setting and Using the Measurement Functions R&S FSH

Reflection measurements

The VSWR Bridge R&S FSH-Z2 should be used for reflection measurements. However, an equivalent
bridge (e.g. the ZRB2 from Rohde & Schwarz) can be used. The R&S FSH-Z2 bridge is directly
screwed to the RF input connector and the generator's output.

Connect the control cable of the R&S FSH-Z2 with the socket Power Sensor of the R&S FSH.

> Connect the RF and Generator port of the R&S FSH-Z2 to the RF input and generator output of the
R&S FSH.

VEWR Bridge and
Power Divider
R&S FSH-Z2

The R&S FSH can measure both a DUT's return foss and its VSWR.

Scalar measurement of reflection

The test setup must be calibrated before any measurements are made. This is done with a short and an
open at the point were the reflection measurement is to be made. If a cable is to be inserted between
the DUT and the bridge, perform the catibration at the measurement end of the cable.

> Press the REFLECT CAL softkey. Detact: Sanple Teig :Fraa 6 106 Ky
Ref: G~ OB 308 kHz
The R&S FSH prompts the user to connect an open to L SMT: 100 s

o5 e
-10 :
» Connect an open to the measurement port of the 15w

the measurement input.

» By pressing the first or the second softkey I PHERTR RIS SOTER (T U NN AN SN N S
(CONTINUE), start the OPEN calibration. While CALIBRATE OPEN

calibration is in progress, the R&S FSH outputs the  kor calibration, pleass connect
message "Calibrating OPEN, please wait... ". an OPEH to the bridge neasuresent port.

. ; Press COMTIHUE to start the calibration.
¥ Press the CANCEL softkey to abort calibration.

“coNTiME CARCEL
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When OPEN calibration is over, the R&S FSH prompts the user to perform SHORT calibration.

¥ Connect a short to the measurement input of the
bridge.

Using CONTINUE start the SHORT calibration.
> Calibration can be aborted with CANCEL.

Note: Instead of a SHORT, the R&S FSH can
be calibrated again with an OPEN. As the
R&S FSH only measures the magnitude
of the reflected voltage, it cannot
distinguish between a SHORT and an
OPEN. However, calibration with a
SHORT increases measurement accuracy
because the R&S FSH takes the average
of the calibration values for the SHORT
and the OPEN.

During calibration, the R&S FSH outputs the message
"Calibrating SHORT, please wail...". Calibration can be
aborted with the CANCEL softkey.

When calibration is over, the R&S FSH outputs the
message "Reflect. calibrated” for 3 seconds,

Reflection] is displayed in the top right-hand corner of
the measurement diagram to indicate that the
R&S FSH is calibrated for reflection measurements.
The softkey labet REFLECT CAL is highlighted in
green.

» Connect the DUT to the measurement port of the
VSWR bridge.

The R&S FSH displays the return loss of the DUT.

1145.5973.12 477

fletect: Sample Tria :Free RBU: 306 KH2
Ref: 4 g8 e WBU: 308 kH2

e : iS008 ms
-5

[ Track Can Bneal

€ALIBRAYE SHORT
For catibration, please connect
& "SHORT"™ to the bridage neasvrenent port.

Prass COHTIHUE to resume the calibration,

CANCEL
Catibrating SHORT. please wait. ..
CaHCrL
Batect: Sample Teig : frea fBW: 380 kHzx
Hef: 1 49 Trace: Ciddr UBld: 300 kHz
e ; i ; f . SMWT: 100 ms

fieflection |

Center: KIN.7 MM UG Spans bR T
TRANSH EIE S [RANSM  HEFLECT
1 UEET CAL <VELY CAL. ¢

flatect: RMI Teig :Frao REU; 300 iz
Ref: 0 dB Teaco: CidUe 64 3 Mz

L I 4 : TSHT 106 ms
=5 wroiReflection
“tol - e

Nt
-2

BAKSM  REFLECT
UECT CAL tGECT CAL :

E-8



Setting and Using the Measurement Functions R&S FSH

To display the (VSWR), the measurement range must be switched over.

» Press the AMPT key, Datact: AKS Trig : Free NBW: 390 kHz
Ret: 8 do Tr s UBW: 3 HIEz
» Press the RANGE softkey. s B ¥~ | ol {0 68

«f [ Retiaction

The submenu for selecting the display ranges opens. -1a:
There are two ranges for displaying VSWR. For DUTs  -15-
with good matching, the VSWR display range 1to 2 is  -20-
best. If matching is less good, there is a larger range =25
with VSWR =110 6. -3

Select the range you want with the cursor keys or the '
rotary knob. 5

LI 0 - 10ex
L esumv-e Cb

Confirm your selection with the ENTER key or by Center:gr USURI1-2 * S"a“’;‘if}izu o

pressing the RANGE softkey. REF . RAMGE . AT . gepgey o AF INPUT

The R&S FSH displays the VSWR of the DUT. Batect: BMS Trig :Frae BBY: 306 itz

Raof: 0 d8 UBl: § MHx
; SUT: 106 ms

=Yt [fiefiection

TR
e
4.6
355
38!
25
20
15

Contor: 8667tz 7 <@ Spanies i
REF . aaMsE | ot . PR aeampur

Refiection calibration remains valid until the R&S FSH's center frequency or span is changed. ff
calibration becomes invalid, the R&S FSH displays | Track Gen Uncal| in the top right-hand comer of
the screen.

if the reference is changed after calibration, a larger measurement uncertainty must be anticipated. The
R&S FSH retains the calibration data but places a red dot before the Reflection display in the top right-
hand corner of the screen (= Reflection)) to indicate a possible increase in measurement uncertainty up
to 0.3 dB.

Changing other parameters like bandwidth, detector, sweep time or measurement range has no effect
on measurement accuracy. This means they can be changed after calibration without any reduction in
accuracy.

When a data set for scalar reflection measurement is stored with calibration performed, the calibration
data can be stored along with the other settings (see Chapter 2, section "Saving Calibration Data").
When such a data set is recalled, measurements can be performed without prior calibration, providing
the instrument's temperature does not deviate more than 5 °C from its temperature when the data set
was stored.

If the temperature deviation is greater, the R&S FSH outputs a {red) dot in front of |« Reflection. A
precise measurement can then only be made after a calibration.
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Vector measurement of reflection
{only available with option R&S FSH-K2)

Unlike with scalar measurement, the R&S FSH corrects the waveform reflected by the DUT according
to magnitude and phase by means of the correction values obtained from calibration. in addition to
calibration with open circuit and short circuit, calibration with a 50 € termination is necessary. Thus, the
characteristics of the VSWR bridge (directivity and impedances) no longer affect the measurement
result. Rather, the decisive factor is the quality of the calibration parameters open circuif, short circuit
and 50 Q termination.

Vector measurement therefore yields higher dynamic range and thus accuracy.

With vecior measurements, the R&S FSH seis the bandwidths {Res BW and Video BW) to a fixed,
unchangeable value. It invariably uses the sample detector as a detecior. All other measurement
parameters can be set as with scalar measurement.

Switching on vector measurement:

¥ Press the MEAS key.
¥ Press the MEAS MODE softkey.

» Select VECTOR from the menu using the cursor
keys or the rotary knob.

¥ Confirm your choice with the ENTER key or the
MEAS MODE softkey.

Calibration:

Before the R&S FSH is calibrated, the desired center frequency and span must be set. If they are set
later, the calibration values are lost and the calibration must be repeated.

¥ Press the REFLECT CAL softkey. Betect: Samp i Teig :Frae agu: 1 M
Rof;odd . Teaca:CiMe  UBU: 1 Mz
The R&SFSH displays a message requesting e r e SHT: Wlles

termination of the measurement input into an open NIRRT

circuit (Open).

¥ Terminate the measurement input of the VSWR At
bridge or the end of the measurement cable into 0.~ :
an open circuit. TS RPE N—

CALIBRATE OPER:
» Start open-circuit calibration by pressing the first or  For catitiration, piease connect
the second softkey (CONTINUE). During 0 UFENT to tha bridge neasucenent port.
calibration, the R&S FSH outputs the message — Fress CONTIHUE te start the calibration.
"Calibrating OPEN, please wait...".

.. CAMCEL
» Calibration can he aboried at any stage with the
CANCEL softkey,
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When the open-circuit calibration is over, the petace: Sample Telg : Free ABUY: 1 KHz
R&SFSH oufputs a message requesting the Ref:ods

termination of the measurement port into 2 short
circuit. L

» Terminate the measurement input of the bridge or -4 -
the end of the measurement cable into a short -56:-
circuit.

_ . CALIBRATE StigRT
» Start the short-circuit calibration by pressing the  fop catibeation, please comect
fist or the second softkey (CONTINUE), During @ "SHORT" to-the birtdge muasurarent port.
calibration, the R&S FSH outputs the message Pross CONTINUE to resvma the calibeation.
"Calibrating SHORT, please wait...". o

in the third step of calibration, terminate the Batect: Sample Trig : Free ABU: 1 KHx
measurement port into a 50 () termination. Ref: 9 48 Irace Cifle.. JBU: 10wz
-0

--[Track Gen tngat

» Terminate the measurement input of the bridge or -’
the end of the measurement cable intc a -0
50 O termination. i

» Start termination calibration by pressing the first or 60 ERTRE SRS U DO
the second softkey (CONTINUE). During - 't:au"sa_ars Lan
calibration, the R&S FSH outputs the message For calibration. please connect
"Calibrating LOAD, please wait...". @ "LOADT ta tha bridae measurament port.

Press CONTINUE to pesuiae the calibration.

EARCEL
When calibration is over, the R&S FSH outputs the Datect: Sampla Trig : Frea RBU: § KHz
message “Reflect. calibrated” for three seconds. Raf: 0B .. Trace: Clile gﬂlgg :{gﬁnﬂ

Refl (vect) is displayed in the top right-hand comer of
the diagram to indicate that the R&S FSH is vector-
calibrated for reflection measurements. The softkey
tabel REFLECT CAL is highlighted in green.

The reflection calibration remains valid until the center frequency or the span is changed on the
R&S FSH. | Track Gen Uncal | is displayed in the top right-hand corner of the screen when calibration is
no longer valid.

If the reference level is changed (AMPT key, REF softkey) after calibration, greater measurement
uncerlainty must be anticipated. The R&S FSH retains the calibration data but displays a red dot before
the [- Refl (vect) | display in the top right-hand corner of the screen to indicate a possible increase in
measurement uncertainty.

A change in sweep time does not affect reflection measurement.

The R&S FSH internally monitors the temperature. If temperature changes cause an increase in
measurement error, the R&S FSH shows a red dot to the left of the measurement mode display

( @i@vecti] ).

1145.5973.12 4.80 E-8



R&S FSH Setting and Using the Measurement Functions

Display of reflection in vector measurement

Since the R&S FSH also evaluates the magnitude and phase during measurements following vector
calibration, additional display capabilities are available as compared to scalar measurement. Owing fo
the larger dynamic range, the display ranges for the standing wave ratio (VSWR) and VSWR 1 1.5 and
VSWR 1 —1.1 are expanded. Thus, well matched DUTS can be measured with greater precision and
higher display resolution.

However, cne of the main advantages of vector measurement is also being able to display the complex
measurement results in a Smith chart. This provides a much more in-depth look at the characteristics of
the DUT than by displaying the reflection magnitude as retum loss or VGWR.

» Press the AMPT key.

Betect: Sample RBUW: 1 kHz
Ref: 0 d8 B MMz
¥ Press the RANGE softkey. L A B R

¥ Using the cursor keys or rotary knob, select SMITH
CHART from the menu. 155

- [Hefl Groctl]
Confirm your selection with the ENTER key or by
pressing the RANGE softkey again.

The RA&S FSH displays the reflection of the DUT inthe  patect: sampie Trig : Freo ABE: | £H2

Smith chart flaf: 0 B Trace: Clidr. UBbl: 3 Hifz
: SuY:1s

[Refl tvecti]

Canter: §10.7 MHz

The markers in a Smith chart

As in scalar measurements, all marker functions (marker, delta marker, mutti-markers) are available in
the Smith chart.
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RBW: 1 kHZ
UBW: 3 MH=
ST 1 5

Ref] (vect)]

¥ Press the MARKER key. (Tark : 810.7 Witz
Hef: # 43

The RA&S FSH aclivates the marker menu and a
marker.

Using the rotary knob, cursor keys or numeric entry,
move the marker on the complex impedance trace.

The numeric output of the market values is provided
along with the marker frequency and the complex
impedance {{real component) + | (imaginary
component)) in ohms,

The output values for the delta marker{s) are in relation to the vaiue of the reference marker.
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Limit lines in the Smith chart:

To alfow visual monitoring of VSWR limits, the R&S FSH offers VSWR limit values in the Smith chart. In
a Smith chart, a VSWR limit value is shown by a circle whose center point is the reference resistance
and whose radius is determined by the VSWR value. All values within the circle have a VSWR value
that is smaller than the VSWR value defined by the circle.

To activate the VSWR limit value:

» If starting from the main menu for the tracking  maek : 810,10 M1z
generator, press the MEAS key. If starting from Ref:0d8
any other menu, press the MEAS key twice.

¥ Press the LIMIT LINES softkey.

34§ 45 0 HB: | kHz
1 UBW: 3 MMz
SWr: 1 s

Refl {vectl

The R&S FSH displays the menu for limit values in a
Smith chart representation. If a VSWR limit value is
already activated, the VSWR LIMIT softkey label i3
highlighted in green.

» To enter a VSWR Iimit value or to activate the
available limit vaiue, press the VSWR LIMIT key.

» Change the displayed VSWR limit value to the
desired value by using the rotary knob, or enter a
new limit value by using the numeric keys.

» Press the ENTER key to complete the entry.

To deactivate the VSWR limit value:

» If starting from the main menu for the tracking generator, press the MEAS key. If starting from any
other menu, press the MEAS key twice.

¥  Press the LIMIT LINES softkey.
The VSWR LIMIT softkey label is highlighted in green.

» Press the LIMIT LINES softkey twice.

The VSWR limit value is now deactivated.

As with limit value lines in scalar diagrams, the R&S FSH also.offers automatic monitoring of limit
values in Smith charts. if the entire impedance trace falls within the VSWR circle, the R&S FSH returns
PASS after each sweep. If part of the trace falis ouiside the circle, FAIL is returned.

Limit value monitoring can be configured by using the OPTIONS softkey from the LIMIT LINES menu
(see section "Using Limit Lines"},
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One-Port Measurement of Cable Loss
(Available ony if the option R&S FSH-K2 is installed.)

When measuring return loss at the end of short-circuited or open-circuit cables, cable loss can be
calculated on the basis of the following aspect: A short circuit or an open circuit at the end of the cable
completely reflects the traversing wave. Since the wave traverses the cable twice, the returning wave at
the measurement port of the bridge is attenuated by twice the amount of the cable loss. The level ratio
of the received signal to the one fed to the cable is thus the same as twice the loss of the measured
cable.

If the option R&S FSH-K2 is installed, the R&S FSH enables users to measure cable loss directly in
accordance with the methods for return loss measurement without having to convert return loss to cable
foss.

Operation:

» Connect the R&S FSH-Z2 bridge to the R&S FSH.

» Activate the TRACKING GEN mode on the R&S FSH {(MEAS key, MEASURE: TRACKING GEN
softkey).

» Set the required frequency range on the R&S FSH.
¥ Switch on vector measurement (MEAS key, MEAS MODE softkey, VECTOR menu item).
» Calibrate the R&S FSH (MEAS key, RELECT CAL softkey).

» Connect the cable to be measured to the measurement port of the bridge. The other end of the cable
must be terminated with a short circuit or left open.

The R&S FSH shows the return loss of the cable.

» Press the MEAS MODE SOﬂkay- Batact: Sampia Teig :¥Froa ABE: 1 kH2
Baf: 8d8 Teace: ClfUe  UBWE: 3 Mz
» Using the rotary knob or the cursor keys, select A 1" L £ I

CABLE LOSS from the menu.

» Confirm the selection with the ENTER key or the
MEAS MODE softkey.

The R&S FSH will now display the measured cable
loss in dB.

i [Aefl lvect])

The R&S FSH calcutates the cable loss from the average of the maximum and minimum values of the
displayed trace. Thus, the cable loss is an average value within the displayed frequency range.
Loss at specific frequencies can be determined with one or more markers.
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Cable Measurements

{Only for R&S FSH with tracking generator (R&S FSH3 order No. 1145.5850.13 or 1145.5850.23,
R&S FSHE order No. 1145.5850.26) and with option R&S FSH-B1 (Distance-To-Fauit Measurements)
installed).

Measurements to determine the characteristics of cables to the antenna are key tasks when
transmission equipment is being installed or maintained. Cable damage or bad connections have an
adverse effect on the efficiency of the transmitter system. in conjunction with a tracking generator and
the opticn "Distance-To-Fault Measurement” (DTF, R&S FSH-B1), the R&S FSH can locate cable faults -
and determine their distance from the measurement plane.

The only inputs required are the cable type and the approximate length. Using these parameters, the
R&S FSH measures the distance to any faults and the degree of mismatch. It is easy to define the
cable characteristics with the supplied "FSH View" software package and to transfer them to the
R&S FSH. Up to 10 cable types can be stored by the R&S FSH.

The R&S FSH measures the sum of the tracking generator signal and the signal reflected by the cable
under test in the frequency domain. Depending on the phase of the signal reflected at a fault refative to
the generator signal there is either reinforcement or cancelliation. Because of this effect there is ripple
on the received sum signal in the frequency domain. The R&S FSH fast Fourier transforms the received
signal to the time domain. Using the characteristic data of the cable under test, the R&5 FSH directly
calculates how far the reflections have travelled from the fault. The magnitude of the faull is given by
the height of the reflection at a certain distance.

Test setup:

» Connect the cable of the VSWR Bridge R&S FSH-Z2 to the power sensor input on the R&S FSH.
3 Connect the bridge to the generator output and the RF input on the R&S FSH.

» Connect the cable supptlied with option R&S FSH-B1 to the bridge input.

Note: For distance-to-fault measurements, a cable of one mefer length must be connected to the
output of the R&S FSH-Z2. Results are useless without this cable.
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Calling the function:

¥ Press the MEAS key. Detect; futo Pk
Raf:
» Press the MEASURE softkey.

Trig : frea
Trace: L1/

REW: 380 KHz
L]

The measurement function submenu opens. -4

» Using the cursor keys or the rotary knob, selectthe . i
DISTANCE TO FAULT menu item and confirm
your selection with the ENTER key or the MEAS

TRACKIHG GEN

softkey. POEIER SERSOR
CHAMHEL POWER
The R&S FSH turns on the "Distance To Fault” CECURIED BU
measurement function. Jova b

Cable: LOF7-5eq -a——| Cable lype

: AN DTF status

] | Cable length
centar: 505 GHz <R ’"'t;';;aié"ia;e;;'fﬁ':"-sa";a“/

CABLE CRELE MERS BTF LIST Softkey menu for
HMODEL : LEHMGTH : MOBE : AL - GiEw T

DTF measurements

To perform distance-to-fault measurements, the R&S FSH needs to “know” the type of cable and its
approximate length.

The cable type must be known to determine the speed of propagation and so the distance to any fault
along the cable. The attenuation of the cable must be known to determine the size of the fault correctly.
The R&S FSH automatically sets the span according to the approximate length of the cable.

Cable selection:

Frequency-dependent cable models can be generated with the supplied R&S FSH View Windows
software package and loaded into the R&S FSH. The procedure is described in the R&S FSH View
manual. The R&S FSH can stere up to fifteen different cable types in its internal memory.

Frequency-dependent cable models can also be defined directly on the R&S FSH in the corresponding
menu. in this way, cable models not generated with R&S FSH View can be added.

if the distance to a cable fault is to be located precisely, it is essential to use the appropriate cable
model. If not, the R&S FSH will not be able to correctly determine the distance of the fault from the
measurement plane and the magnitude of the reflection at the fault.
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R&S FSH Setting and Using the Measurement Functions

Selecting a cable mode! from a predefined list:

» Press the CABLE MODEL softkey. 1121222802 CABLE £15T 18:51:35
The R&S FSH dispiays the list of cable models. aG214 FA12/2002 17:46:52
RE223U 1174272002 _IE:

239
FA2F0002 12:47:47

TEREPATIIR
[F)

» Using the rotary knob or the cursor keys, select the

appropriate cable model. a6l 07712/7002 10:22:78
LMRG0 0671202002 23:57:07
H : i.Masen 0612720602 X3I35:P%
» Using the softkey, activate the cable model you L MR 1260 8F12/5080 23 53+13
have selected. RG142 2171172682 1431:54
RESHL DRH0472607 88440242

! B8/0472000 @044
The R&SFSH returns to the DTF measurement 2‘3,‘5;‘;55 110242002 33;,;&

function and displays the cable wused for the
measurement in the fop right-hand corner of the

screen.

SELECT , . ERIT . paen
Definition of cable parameters on the R&S FSH:
» Press the CABLE MODEL softkey. 1420272003 CARLF £EST £4:39:07
3  Press the SELECT USER MOD softkey. .

655C 16/ 12/2802 18:27:24
The softkey is highlighted in green to indicate that a  hesre- R Aty
user-defined cable model has been selected. gg‘;gﬂ oA :gﬁ% :giggg
The cable model can be checked or modified using the RG141A 18/ 1205002 18:27-34

B/ 1072062 18:27:

DEFINE USER MOD softkey. Lineas 6/ korones 18227 2

L HR16g 15/122002 18:27:24

» Press the DEFINE USER MOD softkey.

A menu for entering the frequency, the velocity factor
and the attenuation opens.

» Select FREGQUENCY.. and confirm with the
ENTER key.

The current frequency is displayed in the value entry

box.

> Confirm the frequency with the ENTER key or
enter a new frequency.

¥ Press the DEFINE USER MOD softkey.

»  Select VELOCITY FACTOR. .. and confirm with the
ENTER key.

The current velocity factor is displayed in the vaiue

entry box.

» Confirm the current velocity factor with the ENTER
key or enter a new velocity factor'and confirm with
the ENTER key or the DEFINE USER MOD
softkey,

The velocity factor can be found, for example, in the
manufacturer's data sheet for the cable in question.
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#  Press the DEFINE USER MOD softkey.

¥  Select ATTENUATION... and confirm with the
ENTER key.

The current cable attenuation is displayed in the value
entry box in dB/m or dB/ft, depending on the unit of
length selected in the setup menu.

» Confirm the current cable attenuation with the
ENTER key or enter a new cable attenuation and
confirm with the ENTER key or the DEFINE USER
MOD softkey.

The cable attenuation can be found, for example, in
the manufacturer's data sheet for the cable in question.

Preselecting the cable length:

The R&S FSH uses the cable length to determine the optimal span for the measurement. The longer
the cable under test is, the smaller the span used by the R&S FSH. The R&S FSH also calculates the
cable attenuation from the selected cable model and the length setting so that the magnitude of the
reflection at the fault is measured correctly. If the graphics display mode is selected for the results, the
R&S FSH scales the x axis so that it represents the total length of the cable.

If the entered cable tength is less than the actual cable length, the R&S FSH does not display the faults
of the complete cable. A reflection at the end of the cable will not be shown. However, deliberately
entering a cable length that is too short is a good way of increasing distance-fo-fault accuracy for a fault
that is near to the measurement plane. If the entered cable length is greater than the actual length, the
measured values for lengths beyond the cable fength are useless because they are caused by multiple
reflections. If the length of the cable is not known precisely, it is best to enter a length that is about 20 %
to 50 % greater than the best estimate of the cabie length.

» Press the CABLE LENGTH softkey. Cabia: BG213M

Refi 0D i [DYF Ungal]
The R&S FSH opens the cable length (CABLE LEN)  [% . " N

value entry box and displays the current length sefting fo
in meters or feet. The unit of length is selected by, and st Lo
depends on, SETUP: LOCAL SETTINGS: UNIT OF gk P s
LENGTH. :

25 5
» Using the numeric keys, enter the cable length in %~
meters and terminate the enfry with the ENTER %/

key or one of the unit keys, or ':‘i

» Using the rotary knob (1 m steps) or the cursor ca,;“té,;f,gg“'z' s &3 Cabie lemath: 201

keys (10 m steps) adjust the cable length. LR L AEE | mEas I -3

The minimum cable length is 3 meters or 10 feet. This value is determined by the maximum frequency
range of the R&S FSH. A cable length of max. 1000 m can be entered. The maximum cable length thai
is suitable for measurements depends on the cable attenuation. Since the test signal must be twice
routed through the cable, the signal reflected at the cable end arrives with twice the cable attenuation in
attenuated form at the input of the power divider. Dynamic range decreases with increasing cable
length.
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R&S FSH Setting and Using the Measurement Functions

{f the cable aftenuation exceeds 10 dB, the R&S FSH
outputs a warning indicating that the cable attenuation
is too high. It also indicates the maximum
recommended cable length for obtaining accurate
results.

Cabia: RGSIC

Pressing CONTINUE accepts the entry,

Selecting the frequency range:

In the default setting, the R&S FSH automatically selects the frequency range around the set center

frequency on the basis of the cable tength and cable model: The R&S FSH selects a freguency range
that enables maximum length resolution.

Particularly with relatively short cables, the frequency range in which the cable is specified may then be
exceeded. Therefore, the R&S FSH allows the user to define the frequency range in which the distance-
to-fault measurement is carried out. However, the length resolution of the measurement is reduced by
using smatller frequency ranges.

When setting the frequency range, users are advised first to set the span and then the center
frequency. This prevents a message from being output stating that the desired center frequency cannot
be set for the span currently being used for the distance-to-fault measurement.

» Press the SPAN key. Cabia: RG2130

JO¥F €al

LN X

The R&S FSH displays the span menu for the DTF = 7
measurement. If automatic setting of the span is
selected, the AUTO SPAN softkey label is highlighted
in green. If the AUTO SPAN softkey is pressed, the
R&S F3H sets the span for the best length resolution.
If the required span is too large for the curreni center
frequency, the R&S FSH sets the center frequency o
the smallest possible frequency.

Press the MANUAL SPAN key.

Set the required span by using either numeric
entry, the cursor keys or the rotary knob.

¥ Confirm the setting with the ENTER key or by
again pressing the MANUAL SPAN softkey again.

The minimum span that can be set is either 1/10 of the span automatically set by the R&S FSH in the
case of AUTO SPAN or 200 MHz (whichever is smaller). Spans larger than the ones set by the
R&S FSH with AUTO SPAN are not allowed. If an attempt is made to set smaller or {arger spans, the
R&S FSH responds with "Minimum reached” or "Range exceeded".
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» Press the FREQ key. Cobta: REZ1ME
SRR L 1| 3 c@_

Using either the numeric keys, the cursor keys or
the rotary knob, set the desired frequency.

» Confirm the entry with the ENTER key or the
CENTER FREQ softkey.

Calibrating the test setup:

The test setup must be calibrated before any measurements are performed. To perform calibration, a
SHORT is required at the output of the 1 m measurement cable. An OPEN can be used instead of a
SHORT. However, if an OPEN is used, greater measurement uncertainties must be expected as an
OPEN is not defined as precisely as a SHORT. '

Nole: The reference plane must be the oulput of the 1m measurement cable; ie. the
measurement cable may not be dispensed with. If the output of the VSWR bridge is used
as the reference plane, the DTF results are useless.

¥ Press the DTF CAL softkey. Cabla: RG2 13U
Ref:él dB

The R&S FSH opens a text window which prompts the

user to terminate the measurement cable with a = =~

SHORT. o
» Firmly screw the SHORT to the oulput end of the 207w foees

measurement cable. B e e : :
> Press the CONTINUE softkey to start the SHORT CALIBRA TE. SHORT

calibration. For calibration, please connoct

a "SHORT" to the cabie neasurement port.

> Calibration can be aborted by pressing CANCEL. Press CONTIHUE to 5tart the calibration.

CcommmE o camen

While SHORT calibration is in progress, the R&S FSH gl i b
outputs the message "Calibrating SHORT, please Catibrating SHOAT, please wait...
wait, "

Catibration can be aborted with the CANCEL softkey.

CANCEL
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When calibration is over, the R&SFSH displays Cabie: RGRIIG

DTF CAL in the top right-hand corner of the screen. flef; 1.8 : [BYFCat]
The REFLECT CAL softkey label is highlighted in .5 b : : fervmren
green to indicate that calibration has been successfully .
completed. -t5-
The trace displays cable reflections versus distance -2
from the measurement plane, -25:

n2m
LAST
LU e E]

L. :

Centor: 1.5 GH2 #7 Cabla leng
CRBILE CASLE FERS i3 2
MOGEL | ERNGIH. ¢ FOGE

Nofte: Calibration is performed over the entire R&S FSH frequency range. This eliminates the
need for recalibration when a different cable length is selected. The calibration data are
saved in the R&S FSH's internal memory so thal calibration remains effective when
switchover is made fo another operating mode or the instrument is switched off. As a
precondition for cafibration to remain valid, however, the instrument temperature must nof
change by more than 5 °C after calibration. If the temperature changes by more than 5 °C,
a red circle is placed ahead of DTF CAL to indicate that there is a risk of increased
measurement error. In such a case, it is advisable to recalibrate the test sefup.

¥ Unscrew the SHORT from the measurement cable.
» Screw the cable under test to the measurement cable.

The R&S FSH displays the reflections produced in the
cable under test. The measurement diagram on the
right shows a cable that is approximately 15 m long
and fitted with a connector 5 m from the start. The end
of the cable is terminated with a 3 dB atienuator pad.

The R&S FSH shows that the return loss of the
reflection from the termination at the end of the cable
(approx. 157 m) is approx. 7 dB. The connector, for
example, is the 20 dB peak at 5 m. On the extreme left
of the trace, the matching of the connection o the
cable under test can be seen,

€abla: 852 130

o | OTE Cal ]
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Setting and Using the Measurement Functions R&S FSH

Alternatively to the return loss, the R&S FSH can also show the VSWR of the faults. Pressing the AMPT
key switches to the VSWR display.

»  Press the AMPT key.

Cables REZEW
¥ Press the RANGE softkey. S

» From the list of possible range settings, select 13- ool
VEWR 1-6, VSWR 1-2, VSWR 1-15 or VSWR 7~ - -
1-1.1. (The ranges VSWR 1-1.5 and VSWR 1-1.1 187
are available only if the R&S FSH-K2 option is 37~

installed.) e |
» Confirm your choice with the ENTER key or the izi .
RANGE softkey. LIS E RS ;
_ Lw‘\:..,*; A s e sahonert
The R&S FSH now shows the VSWR of the meagsured ~ ©efter 1+ Caiic i "“‘9‘“ 2

HE . & \ "
cable over the cable length. URIT . pgsey  RF IHeUT

The R&S FSH can also list any cabie faults. It displays the return loss and distance from the
measurement plane of all reflections that exceed a settable threshold.

» Press the LIST VIEW softkey in the Distance to Cable: AGZ13U
Fault menu. Ret%g..ﬂ,ﬂ...‘....:.‘.. . DRI [ 111l 7.1}

The R&S FSH opens the threshold value entry box and
also displays the threshold as a horizontal line across
the measurement diagram.

»  Set the threshold using the cursor keys (5 dB
steps), the rotary knob (1 dB steps) or the number
keys,

Contor: TS5 EHz
CRELF CABLE .
"FOREL. ¢ LEMETH . @ MOBE

» Press the ENTER key or the LIST VIEW Softkey Threshoid: -3¢ dB Cable: RGE 1Y
again. tiode : BTF cal
0
The R&S FSH displays a table listing all the reflections PR ONTRRE e
that are above the threshold sorted according to ? 15070 <18 dB

distance from the measurement plane.

» To change the threshold for the table display,
press the THRESHOLD softkey and enter the new
value.

»  Use LIST->PRINTER to outpul the list to a printer.

» To close the list and to return to the graphics ©%iar!=8 C’“'ﬁ,;‘i’lﬁ“":”;"

display mode, press the EXIT softkey. HOL: . : ¢ PRINTER °
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Locating cable faults by means of the marker function

The distance to cable faults or the distance between any two faults can also be read off with the marker.

¥ Press the MARKER key. st ¢ 500 6 -154 98 Cabie: RGINY
Bet: 8 €8 OTF T
The R&S FSH opens the marker menu and places the .Q:’ll‘ B

marker on the fault with the largest reflection. The
marker readout gives the distance of the fault from the
measurement plane in meters and its return loss.

The marker that indicates the distance from the 25— oo s se
measurement plane is renamed the DBISTANCE =3ﬂi-w | SRR S
MARKER. It is activated for entry (DISTANCE value
entry box).

45 ‘ J L
¥ Change the distance marker by entering a number, i kﬁélﬁé ﬁ»ﬁéé’iﬁ ﬂ‘ﬂm": e

adjusting the rotary knob {pixel by pixel} or by mm ok SE mem_mn wa
using the cursor keys (step = 10 % of the span).

The reference plane to which the distance of a 45,

58w -15.6 dO  Cable: G213
reflection is referred can be redefined using the marker éig?:*;;ﬂvﬂ? & L .c2Ads [0FF Eaf]
offset. IS N HO Yo d
> To define a now reference plane for the marker, T G 3 LT L L
press the MARKER OFFSET softkey. e

JPPS DR SRR O T SR
The R&S FSH turns on the distance marker (OFFSET) s oommiooe e ; R
and places it on the start of the trace. The offset oo ‘
marker readout box digplays the distance from the
measurement plane in meters and the return loss. The
main marker {Dist) now gives the distance from the
marker offset.

The marker readout label indicating the distance from R

the main marker is renamed the Offset. i is aclivated
for an entry (OFFSET entry box).

» Change the offset marker by entering a number,
adjusting the rotary knob (pixel by pixel} or by
using the cursor keys (step = 10 % of the span).
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R&S FSH

As is the case with spectrum analysis, the R&S FSH provides functions to automatically position the
marker or the marker offset on the trace. These can all be accessed by pressing the SET MARKER
softkey.

>

Press the SET MARKER softkey.

The R&S FSH opens the submenu for automatically
setting the active marker.

>

>

Using the rotary knob or the cursor keys, select the
menu item you warnt,

Confirm your selection with the ENTER key or by
pressing the SEY MARKER softkey again.

The R&S FSH has the following functions:

PEAK places the active marker on the highest
reflection shown by the trace.

NEXT PEAK places the active matker on the next
highest reflection on the trace relative to the current
position.

MINIMUM places the active marker on the lowest
reflection shown by the trace.

Fist 1581w
ffsal; HATa
Hot: 0 d

~15.6 4B Cable REZIW

oo | HTF Eat]

w e e T e R

The resolution of cable faults can be increased by a zoom function. This is used primarily with long
cables to better distinguish faults that are very close to each other.

>

s

Set the marker on the cable fault to be examined.
Press the MARKER MCDE softkey.

Using the rotary knob or the cursor keys, select the
ZOOM ON menu item.

Confirm with the ENTER key.

The R&S FSH zooms the display of the cable fault by
the factor 2. The zoom factor is shown in the entry box
{here, ZOOM FACTOR: 2).

>

To zoom in on the faull even more, increase the
zoom factor by turning the rotary knob or entering
a higher value.

The permissible zoom factor depends on the selected
cable length. The minimum span is 3 m.

1145587312 4.94

int 138¥Fa
TEfset: 18,07 @
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The screenshot on the right shows the fault from the 4 s34 168 g Cobfe: BGE1EU

preceding measurement zoomed by the factor 6. ffset: WG a  -MI a0 [F Lal
. Raf: 8 g4 : : i .
Faults mainly at the end of the cable can thus be .g¢ s .o oo CLo Co

clearly distinguished. 1.
15
-1

Switch the zoom function off as follows:

¥ Press the MARKER MODE softkey in the marker menu.
» WUsing the rotary knob or the cursor keys, select the ZOOM OFF menu item.
» Confirm with the ENTER key or by pressing the MARKER MODE softkey again.

Measurement of multiple cable faults using the multimarker function:

if several faults are detected in a cable, the position of each fault can be indicated by a separate marker
{distance marker) by using the multimarker function.

Press the MARKER MODE softkey.

Using the rotary knob or the cursor keys, select the MULTIMARKER menu item.
Confirm with the ENTER key or the MARKER MODE softkey.

¥  Press the DISTANCE MARKER softkey.

Y ¥V v

A menu with six markers opens.

The following options are possible: M cesMdn -25.1 dB  Cabla: AG2IIY

flef; & 48 : o [DTF Uncal]
>  Select the highlighted marker as the active marker .5 - AR ININRIN JOE S
by pressing the ENTER Kkey.

» Select another marker by means of the rotary knob
or the cursor keys and confirm your selection with
the ENTER key.

¥ Activate ALL MARKERS ON by means of the
rotary knob or the cursor keys.
All markers are switched on and positioned on the
highest values of the trace.

After a marker is activated, its position is indicated in the value entry box. To vary the marker position,
use the number keys to enter a distance {e.g. 11.5 m), or move the marker pixel by pixel with the rotary
knob, or move it in steps of 10 % of the displayed cable length by means of the cursor keys. For fast
marker positioning, it is recommended that first coarse adjustment be performed with the cursor keys,
and then fine adjustment with the rotary knob.

The value entry box for the marker position is closed when the marker position is confirmed with the
ENTER key.
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With the MARKER OFFSET function, a new reference plane can be defined for the distance-to-fault
measurement. If a marker offset is defined, all distance values outpul by the R&S FSH are referenced
to the position of the offset marker.

Automatic marker positioning (PEAK, NEXT PEAK, MINIMUM) is always performed on the active
marker. The active marker is indicated ahead of the selected function {example: D1; PEAK). The zoom
function, too, acts on the active marker.

Measuring spectrum and reflection:

Apart from distance-to-fault measurements for cables, the R&S FSH also provides an overview
measurement for the frequency spectrum and reflections using the same seltings — for exampie the
center frequency and span. The spectrum display mode is useful for detecting spurious signals.
External signals, e.g. from other transmitters, affect distance-to-fauit measurements as they are picked
up at the R&SFSH's RF input and are superimposed on the measurement signal. Reflection
measurements are useful, e.g. for checking the matching of an antenna connected to the cable.

» Press the MEAS MODE softkey. Tisk ;1M m -99 dB  Cable: RG213Y

Jffspt: 507 m ey \EFF Cal

The R&S FSH opens the submenu with the various Ref:dds 177

measurement mode options. -f;'a; e

> Select the mode you want using the rotary knob or
the cursor keys.

» Confirm your selection by pressing the MEAS
MODE softkey again or by pressing the ENTER
key.

REFLECTION

Contar: 15 6Hz
CABLE  CABLE  /MEM
MOBEL : LENGTIE (.7 H

When SPECTRUM is selected, the R&S FSH turns off Datock: AMS Teig - Frae RBU: | M

the tracking generator and displays the spectrum over Rof:-20 dbm . Troce: Clfde :-.gﬂ;‘f Tligﬁiz

the frequency range of the DTF measurement. To g ooio i

indicate that the R&S FSH is in the spectrum mode, 7 SR o

DTF Spectrum is displayed in the top right-hand corner  .se: A

of the screen. Otherwise, the R&S FSH uses exactly oo ..

the same sellings as it did for DTF measurements. P TR B

The spectrum mode is used to check if there are any
spurious signals in the frequency range of the DTF
measurement. These are most likely 1o be present if
the cable under test is connected to an antenna.

g
-109 R,
B §{ BT

Cenfer: 1561z 7D Spant 4531628 GHz

CRELE  LOBLE MEAS YF Lig)
HEBUL 1 ebEeTH . MODE A (ide
When REFLECTION is selected, the R&SFSH Detect: AMS Trig : Free RBW: | HHz
measures the return loss over the frequency range Ref: 0l o Toage Gl -,33?5?’;"2

which has been selected for the distance-to-fault
measurement. This means, for example, an antenna
can be matched without altering the test setup. The
R&S FSH automatically switches the VSWR Bridge
R&S FSH-Z2 over to the VSWR measurement mode if
REFLECTICN has been selected.

To indicate that the R&S FSH is measuring return loss,
DTF refl. cal is displayed in the iop right-hand corner of
the screen.

- [BTF efl. Cal

Center: 1.5GHy 7Y Gpant aasiess ol
TABLE LRsEE NERS ; By
HOBEL ¢ LENGYH ¢ MODE WY
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Further information

Setting the span:

ff automatic setting (AUTO SPAN) is used, the R&S FSH automatically selects the span based on the
cable length and cable model entered. The shorter the cable under test, the grealer the selected span.
If the center frequency is tooc high or too low for the cable length in question, the R&SFSH
automatically adapis it (o the required span.

The R&S F8H calculates the span from the cable length as follows:

Span x1023.u.%‘
2-CL 2048

where

Gy = velocity of light

v, = velocity factor of cable

CL  =cable length

1024 = number of pixels calculated

2048 = number of pixels included in inverse Fourier transform

i, in the case of short cable lengths, the 3 GHz frequency range of the R&S FSH is not sufficient to set
the span obtained with the above formula, the number of pixels calculated for displaying distance {o
fault is reduced accordingly.

if the span is set manually, the R&S FSH calculates 1024 points as in automatic setting. Since,
howaver, not all 1024 points are valid owing to the restricted frequency range, the R&S FSH displays
only as many poinis as permitted by the span that has been set. Thus, the length resolution decreases
and the span is reduced.

The following two screenshots show the measurements of the faults of a 22 m cable at & set cable
length of 25 meters, measured once with automatic setting of the span and once with the span reduced
to 400 MHz. Both measurements clearly show the cable coupling used at 12 m and the end of the cable
which has a 50 () termination.

{list :12.00m ~3f.1 dB Cable: BGE13 [tist 12080 -33.3 9B Cable: RG2 13U

Ref: 1 48 e AT Tal REELDAB OTF Cat]

Measurement with automatic setting of the span Measurement with 400 MHz span
(span = 2.025 GHz)
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The frace on the right shows the faul! location at the end of the cable clearly wider than the left one
which was measured with optimum span. The reason is the reduced number of points in the calculation
with reduced span. The points in reduced span are calcutated using the following formula:

_ SPAN
AUTOSPAN
where
N = number of measurement points
SPAN = manually set span
AUTOSPAN = span used by the R&S FSH in automatic setting of the span

1024,

In the above measurement example, the resolution is thus 202 points for a cable fength of 25 m, i.e. the
distance is approx. 12,4 cm between the two measurement points.

Selecting the center frequency:

The R&S FSH's center frequency should be as close to the cable under test's operating frequency as
possible (for example the transmission frequency of the antenna connected to the cable). Cable
attenuation increases with increasing frequency. This means that both the incident wave and the
reflected wave from the end of the cable or at any faults is attenuated more at higher frequencies. This
restricts the dynamic range at higher center frequencies. Therefore, never select a center frequency
that is higher than necessary.

in the case of short cable lengths and automatic setting of the span, the R&S FSH uses its entire
frequency range for the measurement. it automatically uses 1.505 GHz as the center frequency.

After the span is reduced, the R&S FSH can be set to the desired center frequency.

Measurement:

The R&S FSH performs a sweep over 1024 test points to measure the sum signal of forward and
reflected waveform. It transforms the sum signal in the frequency domain into the time domain by
means of the inverse FFT (IFFT). The IFFT has a length of 2048 points. The data set is zero-padded to
2048 points and evafuated by means of a Hamming window before performing the IFFT. The R&S FSH
corrects the result of the iFFT by using the correction values from calibration.

ft then calculates the IFFT result into length units from the cable parameters, light velocity and
frequency range. In addition, the R&S FSH considers the attenuation of the cable to be measured in
order to display the discontinuities with correct level.

Length measurement accuracy:

The length measurement accuracy is primarily determined by the deviation of the cable data of the
cable model from the real cable data. Depending on the cable, the data may exhibit a tolerance of up to
10 %. This deviation directly affects the measurement error. A second factor of influence is the display
resofution of the R&S FSH. Its uncertainty is + 1/2 pixel or 1/2 x (length/301 ).
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Using Limit Lines

Limit lines are used to set limits for level characteristics versus time or versus frequency on the screen;
they must not be exceeded. For instance, the upper limits of permissible spurious or harmaonics of a
DUT are marked by limit lines. In the R&S FSH, the upper and lower imit value can be preset by way of
limit lines. Thus, a spectrum or level characteristic in the time domain (span = 0 Hz) can be checked
gither visually on the screen or automatically by verifying limit viotations.

A limit line consists of at least two and at most 25 value pairs (points) on the x axis (frequency, time or
length) and the y axis (level). The R&S FSH links the individual points by straight lines. The values on
the x axis may be specified in absolute units (e.qg. frequency in MHz) or relative units referenced to the
center of the measured trace {e.g. center frequency). Relative units are of advantage, for instance,
when modulated output signals are measured. If the center frequency is varnied, the mask on the screen
remains unchanged. The points on the y axis are always dB values. If the scale on the y axis is linear
(unit V or W), the R&S FSH automatically switches to the respective dB unit after a limit ine has been
switched on.

Limit tines are defined with the aid of control software FSH View. They are loaded into the memory of
the R&S FSH via the RS-232-C interface, Up to 15 limit lines can be stored simultaneously in the
R&S F8H memory.

Operating sequence:

»  Press the MEAS key. Dotect: Sample Trig :Frae RBU: 300 kN2

Ref; 0dba  Trace: Clie VB 300 ki
¥ Press the LIMIT LINES softkey. I : SUT: 196 ms

i
The softkey menu for the control of limit lines is 58—~
displayed on the screen. -0
70
. N -se:h
N.B: Limif  lines cannol be wused for o F

measuremenlts with the Power Sensor
R&S FSH-Z1. In this case the LIMIT YT S——

LINES softkey is blanked.
Center: 180 Mz ¥ Span: 20 Mz
ae TRedS LIMHT - BISPLAY
HEASURE . pyced © CI%ES @ LING

The R&S FSH makes a distinction between upper kmit lines (UPPER LIMIT) and lower limit lines
(LOWER LIMIT). It checks whether a measured value is above the upper limit line or below the lower
timit line. The limit lines stored in the R&S FSH can be used to mark both upper and lower limit values.
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> Depending on the application, press the UPPER  patect: Sample Trig : Frea B 300 KHr
LIMIT of LOWER LIMIT st}ftkey. Ref: -28 diin ewe Jpace: ChWe UBLWE: 300 kHz

.90! ”
-10q-

-1g: : P :
Contar: 106 Wiz~ G Span: M whe T
UPBER  LOWER R el
LT ¢ G ¢ EXIT O Tt ORTIONS
The- R&S FSH dispiays a list of ?Vaiiabﬁe 'imlt Ilnes ” 1851 $/2002 HOPER LIMIT LIST 10:51:18
na limit fine is switched on, the first value in the list is FOGRINEEES o fRed el ol
marked. If a mit line has been switched on, the cursor " e e T oty
is on the selected item. If no limit lines are stored in the Hew Lina? freq rel  off
R ) Huou Line fraq rel df
R&S FSH, NO LIMIT LINES is displayed. Limit? freq abs  dbm
Limit! freg  abs  dBm
i imit | i Fregiaskz freg abs  dBao
The unit _of the fimit flne zfmd the unit czxryeryﬂy set on Frotietoeegth froq ane  ameuwe
the x axis must be identical. The domain is marked
next to the line name in the list to indicate the unit of
the individual limit Bnes.
frag Frequency (spectrum
measurements)
time Time (zero span measurements) seeer o YR eae S
dist Distance

{DTF = distance-to-fault measurements)

it is also indicated whether the [limit lines are assigned to absolute frequency, time or distance values
(abs) or whether they are specified relative the center of the x axis (rel). in the tast column, the unit
used for the limit line is displayed.

Switching on a limit line:
»  Sele