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Content of the Manual

Operating Manual

Introduction This operating manual provides information about:
=  Technical characteristics of the instrument
= Putting into operation
= Basic operating procedures and control elements

Operation via menus and remote control
By way of an introduction, a typical R&S FS300 measurement is described.

The operating manual also contains information about maintenance and trou-
bleshooting based on the warnings and error messages issued by the instru-
ment.
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Note For the R&S FS300 a calibration cycle of 1 year is recommended.

Freq uency

Frequency range

9 kHz to 3 GHz

Reference frequency

Aging

2+10®%/year

Temperature drift

1+10°®

5t030°C

Frequency counter

Resolution

1 Hz, 10 Hz, 100 Hz, 1 kHz

Frequency span

1 kHz to 3 GHz, 0 Hz

Spectral purity

SSB phase noise

<-90 dBc/(1 Hz)

10 kHz offset from carrier

Residual FM <100 Hz, typ. 60 Hz 1 kHz resolution bandwidth,
1 kHz video bandwidth
Sweep time
SPAN > 1 kHz 100 ms to 1000 s
SPAN =0 Hz 100 uysto 20 s
Bandwidth

Resolution bandwidths (-3 dB)

200 Hzto 1 MHz

in1, 2, 3,5 steps

Video bandwidths

10 Hz to 1 MHz, Off

in1, 2, 3,5 steps
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R&S FS300

Amplitude
Level measurement range > 137 dB
Maximum input level
50 MHz - 3 GHz +33 dBm
10 MHz - 50 MHz +26 dBm
9 kHz - 10 MHz +20 dBm
Intermodulation-free range
1 MHz to 100 MHz <-60 dBc two-tone-signal with
2 x -30 dBm at input,
Harmonic distortion <-60 dBc -40 dBm,
0 dB RF-attenuation
Residual spurious <-85dBm input terminated,
0 dB RF-attenuation
Other input related spurious <-60 dBc 10 MHz to 3 GHz,

-30 dBm level at 1% mixer

Displayed average noise level

<-110 dBm, typ. -120 dBm

300 Hz resolution bandwidth,
10 Hz video bandwidth,
0 dB RF-attenuation

1 dB compression point of 1* mixer |-10 dBm 100 kHz to 3 GHz,

0 dB RF-attenuation
Reference level range -110 to +36 dBm
Input attenuation 0to 70 dB in 2 dB steps, selected manu-

ally or automatically coupled to
reference level

Display range

80 dB, 40 dB, 16 dB, 8 dB,
linear

Display units
Logarithmic dBm, dBmV, dBuV
Linear VvV, W

Traces 1 active trace and

1 memory trace

Level uncertainty

<1.5dB
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Data Sheet

Markers

Marker

marker and 1 delta marker

Marker functions

peak, next peak, marker to
center, marker to reference

Marker displays normal, delta, noise marker,
frequency counter
Trigger free-running, video, external,
line
In P uts
RF Input
Connector type N female
Input impedance 50 Q
VSWR <15 10 MHz to 3 GHz,
RF-attenuation > 20 dB
Max. input power +33 dBm with 30 dB RF-attenuation
Maximum permitted 30V
DC voltage
External trigger input
Connector BNC female
Trigger voltage TTL-voltages

External reference input

Connector

BNC female

Reference frequency

10 MHz £ 50 Hz

Input voltage

0.5t0 2V into 50 Q

Output

Reference output
Connector BNC female
Reference frequency 10 MHz

Output level

>0.5Vinto 50 Q

Operating manual, 09/2004
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R&S FS300

Interfaces

USB Host
Connector type “B-Plug”
USB protocol version 1.1

Command set

instrument specific command set, software driver for Windows

(Windows 2000/XP™)
USB Device
Connector type “A-Plug”
USB protocol version 1.1
Power Supply
AC supply 100 to 240 V (AC),

50 to 60 Hz, autoranging

Power consumption

<35VA

General Data

Display
Type 5.4” active color TFT-display
Resolution 320 x 240 pixel
Memory
Trace storage 5
Setup storage 10
Environmental conditions
Operating temperature range +51to +45° C meets DIN EN 60068-2-1/2
Storage temperature range -20to +70° C

Climatic humidity

95 % at +40° C

meets DIN EN 60068-2-3
(non condensing)

E-1007.9900.15
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Data Sheet

Mechanical resistance

Sinus 5to 150 Hz, max. 2g at 55 Hz, | meets DIN EN 60068-2-6,
55 to 150 Hz, 0.5g const. DIN EN 61010-1 and
MIL-T-28800D class 5
Random 10 to 500 Hz, 1.9¢g meets DIN EN 60068-2-64
Shock shock spectrum meets DIN EN 60068-2-27 and

MIL STD 810

Electromagnetic compatibility

meets EN 55011 class B and EN 61326

(EMC directive 89/336/EEC)

Radiated susceptibility

<10V/m

Safety

DIN EN 61010-1/IEC61010-1 UL3111-1; CSA22.2 N0:1010.1

Dimensions (W x H x D)

219 mm x 147 mm x 350 mm
(8.6inx5.8inx13.8in)

Weight

approx. 7.4 kg
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Safety Instructions R&S FS300

Safety Instructions

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

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

Safety-related

symbols used on
equipment and
documentation
from R&S

Observe operat- Weight PE terminal Ground
ing instructions | indication for units terminal
> 18 kg
Danger! Warning! Ground Attention!
Shock hazard Hot surfaces Electrostatic sen-

sitive devices
require special
care
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Safety 1. The unit may be used only in the operating conditions and positions specified
instructions by the manufacturer. Unless otherwise agreed, the following applies to R&S
products:

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

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

2. For measurements in circuits with voltages Vs > 30V, suitable measures
should be taken to avoid any hazards (using, for example, appropriate meas-
uring equipment, fusing, current limiting, electrical separation, insulation).

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

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

5. Prior to switching on the unit, it must be ensured that the nominal voltage set
on the unit matches the nominal voltage of the AC supply network.
If a different voltage is to be set, the power fuse of the unit may have to be
changed accordingly.

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

7. ltis not permissible to interrupt the PE conductor intentionally, neither in the
incoming cable nor on the unit itself as this may cause the unit to become
electrically hazardous.

Any extension lines or multiple socket outlets used must be checked for com-
pliance with relevant safety standards at regular intervals.

8.  If the unit has no power switch for disconnection from the AC supply, the plug
of the connecting cable is regarded as the disconnecting device.
In such cases it must be ensured that the power plug is easily reachable and
accessible at all times (length of connecting cable approx. 2 m). Functional or
electronic switches are not suitable for providing disconnection from the AC
supply.
If units without power switches are integrated in racks or systems, a discon-
necting device must be provided at system level.

9. Applicable local or national safety regulations and rules for the prevention of
accidents must be observed in all work performed.
Prior to performing any work on the unit or opening the unit, the latter must be
disconnected from the supply network.
Any adjustments, replacements of parts, maintenance or repair may be car-
ried out only by authorized R&S technical personnel.
Only original parts may be used for replacing parts relevant to safety (e.g.
power switches, power transformers, fuses). A safety test must be performed
after each replacement of parts relevant to safety (visual inspection, PE con-
ductor test, insulation-resistance, leakage-current measurement, functional
test).

10. Ensure that the connections with information technology equipment comply
with [IEC950/EN60950.
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Safety Instructions

R&S FS300

11.

12.

13.

14.

15.

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

Keep batteries away from children.

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

Lithium batteries are suitable for environmentally-friendly disposal or special-
ized recycling. Dispose them into appropriate containers, only.

Do not short-circuit the battery.

Equipment returned or sent in for repair must be packed in the original pack-
ing or in packing with electrostatic and mechanical protection.

Electrostatics via the connectors may damage the equipment. For the safe
handling and operation of the equipment, appropriate measures against elec-
trostatics should be implemented.

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

Any additional safety instructions given in this manual are also to be ob-
served.
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R&S FS300 Certificate of Quality

Certificate of Quality

Certitied Quality System

ISO 9001

DQS REG. NO 1954-04

Certificate of Dear Customer,

quality 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 compli-
ance with our quality management system standards.

The Rohde & Schwarz quality management system is certified according to
ISO 9001.
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EC Certificate of Conformity R&S FS300

EC Certificate of Conformity

EC Certificate of Conformity
Certificate No.: 2002-77

This is to certify that:

Equipment type Stock No. Designation

FS300 1147.0991.03 Spectrum Analyser

complies with the provisions of the Directive of the Council of the Euro-
pean Union on the approximation of the laws of the Member States

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

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

Conformity is proven by compliance with the following standards:

EN61010-1 : 2001-12
EN55011 : 1998 + Al : 1999, Klasse B
EN61326 : 1997 + A1 : 1998 + A2 : 2001

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

Affixing the EC conformity mark as from 2002

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

Munich, 2003-08-28
Central Quality Management FS-QZ/Becker
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Support Center Address

Support Center Address

Support center
address

Information

Support Center

Telephone: +49 (0180) 512 42 42 within EC
Fax: +49 (089) 4129-13777

E-mail: CustomerSupport@rsd.rohde-schwarz.com

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 prob-
lems.

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

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

If you wish to receive the latest news about and updates for a specific instru-
ment, please send us a short e-mail indicating the instrument. We will then
send you up-to-date information on a regular basis.
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List of Rohde & Schwarz Offices R&S FS300
List of Rohde & Schwarz Offices
HEADQUARTERS Phone
Fax
E-mail

Germany

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

PLANTS

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

Rohde & Schwarz GmbH & Co. KG

Werk Teisnach

Kaikenrieder StralRe 27 - D-94244 Teisnach
Postfach 1149 - D-94240 Teisnach

Rohde & Schwarz GmbH & Co. KG
Dienstleistungszentrum Kaéln
Graf-Zeppelin-StralRe 18 - D-51147 Kdln
Postfach 98 02 60 - D-51130 Kdln

SUBSIDIARIES

Rohde & Schwarz Vertriebs-GmbH
Mdahldorfstrae 15 - D-81671 Minchen
Postfach 80 14 69 - D-81614 Miinchen

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

Rohde & Schwarz Engineering and Sales GmbH
Muhldorfstral’e 15 - D-81671 Munchen
Postfach 80 14 29 - D-81614 Munchen

R&S BICK Mobilfunk GmbH
Fritz-Hahne-Str. 7 - D-31848 Bad Munder
Postfach 2062 - D-31844 Bad Miinder

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

Rohde & Schwarz SIT GmbH
Agastralie 3
D-12489 Berlin

ADDRESSES GERMANY
Rohde & Schwarz Vertriebs-GmbH

Mdihldorfstrae 15 - D-81671 Miinchen
Postfach 80 14 69 - D-81614 Minchen

Branch offices of Rohde & Schwarz Vertriebs-GmbH

Zweigniederlassung Nord, Geschaftsstelle Berlin
Ernst-Reuter-Platz 10 - D-10587 Berlin
Postfach 100620 - D-10566 Berlin

Zweigniederlassung Blro Bonn
Josef-Wirmer-Stralle 1-3 - D-53123 Bonn
Postfach 140264 - D-53057 Bonn

+49 (89) 4129-0
+49 (89) 4129-12164

+49 (8331) 108-0
+49 (8331) 108-11 24

+49 (9923) 857-0
+49 (9923) 857-11 74

+49 (2203) 49-0

+49 (2203) 49 51-308
info@rsdc.rohde-schwarz.com
service@rsdc.rohde-schwarz.com

+49 (89) 41 29-137 74
+49 (89) 41 29-137 77

+49 (89) 41 29-129 84
+49 (89) 41 29-120 50

+49 (89) 41 29-137 11
+49 (89) 41 29-137 23

+49 (5042) 998-0
+49 (5042) 998-105

+49 (30) 658 91-122
+49 (30) 655 50-221

+49 (30) 658 84-0
+49 (30) 658 84-183

+49 (89) 4129-133 74
+49 (89) 4129-133 77

+49 (30) 34 79 48-0
+49 (30) 34 79 48 48

+49 (228) 918 90-0
+49 (228) 25 50 87
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Zweigniederlassung Nord, +49 (40) 63 29 00-0
Geschéaftsstelle Hamburg +49 (40) 630 78 70
Steilshooper Alle 47 - D-22309 Hamburg -
Postfach 60 22 40 - D-22232 Hamburg

Zweigniederlassung Mitte, +49 (2203) 807-0
Geschéftsstelle Koln +49 (2203) 807-650
Niederkasseler Strafte 33 - D-51147 Kdln -
Postfach 900 149 - D-51111 Kdln

Zweigniederlassung Sud, +49 (89) 41 86 95-0
Geschéaftsstelle Minchen +49 (89) 40 47 64
Muhldorfstral’e 15 - D-81671 Munchen -
Postfach 80 14 69 - D-81614 Munchen

Zweigniederlassung Sud, +49 (911) 642 03-0
Geschéftsstelle Nirnberg +49 (911) 642 03-33
DonaustralRe 36 -
D-90451 Nurnberg

Zweigniederlassung Mitte, +49 (6102) 20 07-0
Geschéftsstelle Neu-lIsenburg +49 (6102) 20 07 12
Siemensstrale 20 -
D-63263 Neu-Isenburg

ADDRESSES WORLDWIDE

Albania siehe Austria
Algeria ROHDE & SCHWARZ +213 (21) 48 20 18
Bureau d'Alger +213 (21) 69 46 08

5B Place de Laperrine -
16035 Hydra-Alger

Argentina PRECISION ELECTRONICA S.R.L. +541 (14) 331 41 99
Av. Pde Julio A. Roca 710 - 6° Piso +541 (14) 334 51 11
(C1067ABP) Buenos Aires alberto_lombardi@prec-elec.com.ar
Australia ROHDE & SCHWARZ (AUSTRALIA) Pty. Ltd. +61 (2) 88 4541 00
Sales Support +61 (2) 96 38 39 88
Unit 6 lyndell.james@rsaus.rohde-schwarz.com

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

Australia ROHDE & SCHWARZ (AUSTRALIA) Pty. Ltd. +61(3) 83 71 00 30
5 Everage Street +61(3)93 7577 51
Moonee Ponds, VIC 3109 eric.lawson@rsaus.rohde-schwarz.com

Austria ROHDE & SCHWARZ-OSTERREICH Ges.m.b.H. +43 (1) 602 61 41-0
Am Europlatz 3 +43 (1) 602 61 41-14
1120 Wien rs-austria@rsoe.rohde-schwarz.com

Azerbaijan ROHDE & SCHWARZ Azerbaijan +994 (12) 93 31 38
Liaison Office Baku +994 (12) 93 03 14
ISR Plaza RS-Azerbaijan@RUS.Rohde-
340 Nizami Str. Schwarz.com
370000 Baku

Baltic Countries siehe Denmark

Bangladesh BIL Consortium Ltd. +880 (2) 881 06 53
Corporation Office +880 (2) 882 82 91

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

Dhaka-1213
Belgium ROHDE & SCHWARZ BELGIUM N.V. +32 (2) 721 50 02
Excelsiorlaan 31 Bus 1 +32 (2) 725 09 36
1930 Zaventem info@rsb.rohde-schwarz.com
Bosnia-Herzegovina Siehe Slovenia
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Brasil ROHDE & SCHWARZ DO BRASIL LTDA.
Av. Alfredo Egidio de Souza Aranha, 177, 1°

+55 (11) 56 44 86 11 (general)
+55 (11) 56 44 86 25 (sales)

andar - Santo Amaro
04726-170 Sao Paulo — SP

+55 (11) 56 44 86 36
sales-brazil@rsdb.rohde-schwarz.com

Brunei GKL Equipment PTE. Ltd. +65 (6) 276 06 26
#11-01 BP Tower +65 (6) 276 06 29
396 Alexandra Road gklegpt@singnet.com.sg
Singapore 119954

Bulgaria ROHDE & SCHWARZ OSTERREICH +359 (2) 963 43 34
Representation Office Bulgaria +359 (2) 963 21 97
39, Fridtjof Nansen Blvd. rs-bulgaria@rsbg.rohde-schwarz
1000 Sofia

Canada ROHDE & SCHWARZ CANADA Inc. +1 (613) 592 80 00
555 March Rd. +1 (613) 592 80 09
Kanata, Ontario K2K 2M5 cgirwarnauth@rscanada.ca

Canada TEKTRONIX CANADA Inc. +1(514) 33143 34
Test and Measurement +1(514) 331 59 91
4929 Place Olivia -
Saint-Laurent, Pq
Montreal H4R 2V6

Chile DYMEQ Ltda. +56 (2) 339 20 00
Av. Larrain 6666 +56 (2) 339 20 10
Santiago dymegq@dymeq.com

China ROHDE & SCHWARZ China Ltd. +86 (21) 63 7500 18
Representative Office Shanghai +86 (21) 63759170
Central Plaza -
227 Huangpi North Road
RM 807/809
Shanghai 200003

China ROHDE & SCHWARZ China Ltd. +86 (10) 64 31 28 28
Representative Office Beijing +86 (10) 64 37 98 88
Room 602, Parkview Center info.rschina@rsbp.rohde-schwarz.com
2 Jiangtai Road
Chao Yang District
Beijing 100016

China ROHDE & SCHWARZ China Ltd. +86 (20) 87 55 47 58
Representative Office Guangzhou +86 (20) 87 55 47 59
Room 2903, Metro Plaza -
183 Tianhe North Road
Guangzhou 510075

China ROHDE & SCHWARZ China Ltd. +86 (28) 86 52 76 05 to 09
Representative Office Chengdu +86 (28) 86 52 76 10
Unit G, 28/F, First City Plaza rsbpc@mail.sc.cninfo.net
308 Shuncheng Avenue
Chengdu 610017

China ROHDE & SCHWARZ China Ltd. +86 (29) 321 82 33
Representative Office Xi'an +86 (29) 329 60 15
Room 10125, Jianguo Hotel Xi'an sherry.yu@rsbp.rohde-schwarz.com
No. 2, Huzhu Road
Xi'an 710048

China Rohde & Schwarz China Ltd. +86 (755) 25 18 50 18
Representative Office Shenzhen +86 (755) 2518 50 18
No. 2002 Jiabin Road jessica.lia@rsbp.rohde-schwarz.com
Luohu District
Shenzhen 518001

Croatia siehe Slovenia
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List of Rohde & Schwarz Offices

Cyprus

Czech Republic

Denmark

Ecuador

Egypt

El Salvador

Estonia

Finland

France

France

France

France

France

France

Germany

Germany

HINIS TELECAST LTD.
Agiou Thoma 18

Kiti

Larnaca 7550

ROHDE & SCHWARZ - Praha s.r.o.
Hadovka Office Park

Evropska 33c

16000 Praha 6

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

Representaciones Manfred Weinzierl
Via Lactea No. 4 y Via Sta. Inés
P.0.Box 17-22-20309

1722 Cumbaya-Quito

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

11341 Cairo

siehe Mexico (EPSA)

ROHDE & SCHWARZ DANMARK A/S
Estonian Branch Office

Narva mnt. 13

10151 Tallinn

Orbis Oy
P.0.Box 15
00421 Helsinski 42

ROHDE & SCHWARZ FRANCE
Immeuble "Le Newton"

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

Niederlassung/Subsidiary Rennes
37 Rue du Bignon

Bat. A

F-35510 Cesson Sevigne

Niederlassung/Subsidiary Toulouse
Technoparc 3

B.P. 501

F-31674 Labége Cédex

Aix-en-Provence

Office Lyon

Office Nancy

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

Zweigniederlassung Nord, Geschaftsstelle Berlin

Ernst-Reuter-Platz 10
Postfach 100620 - D-10566 Berlin

+357 (24) 425178
+357 (24) 42 46 21
hinis@logos.cy.net

+420 (2) 24 3112 32
+420 (2) 24 31 70 43
office@rscz.rohde-schwarz.com

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

+593 (22) 89 65 97
+593 (22) 89 65 97
mweinzierl@plus.net.ec

+20 (2) 455 67 44
+20 (2) 256 17 40
an_uas@link.net

+372 (6) 14 31 23
+372 (6) 14 31 21
margo.fingling@rsdk.rohde-schwarz.com

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

+33 (1) 41 36 10 00
+33(1)4136 1173

+33 (0) 299 51 97 00
+33 (0) 299 51 98 77

+33 (0) 561 39 10 69
+33 (0) 561 39 99 10

+33 (0) 494 07 39 94
+33 (0) 494 07 55 11

+33 (0) 478 29 88 10
+33 (0) 478 79 18 57

+33 (0) 383 54 51 29
+33 (0) 383 54 82 09

+49 (30) 34 79 48-0
+49 (30) 34 79 48 48
info.rsv@rohde-schwarz.com
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Germany

Germany

Germany

Germany

Germany

Germany

Ghana

Greece

Guatemala
Honduras

Hongkong

Hungary

Iceland

India

India

India

Zweigniederlassung Blro Bonn
Josef-Wirmer-Strale 1-3 - D-53123 Bonn
Postfach 140264 - D-53057 Bonn

Zweigniederlassung Nord, Geschéftsstelle
Hamburg

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

Zweigniederlassung Mitte, Geschaftsstelle
Kéln

Niederkasseler Strafte 33 - D-51147 KdIn
Postfach 900 149 - D-51111 KdIn

Zweigniederlassung Sud, Geschaftsstelle
Minchen

Muhldorfstral’e 15 - D-81671 Miinchen
Postfach 80 14 69 - D-81614 Miinchen

Zweigniederlassung Sud, Geschaftsstelle
Nurnberg

DonaustralRe 36

D-90451 Nurnberg

Zweigniederlassung Mitte, Geschéftsstelle
Neu-lsenburg

Siemensstrale 20

D-63263 Neu-Isenburg

KOP Engineering Ltd.
P.O. Box 11012

3rd Floor Akai House, Osu
Accra North

MERCURY S.A.
6, Loukianou Str.
10675 Athens

siehe Mexico
siehe Mexico

Electronic Scientific Engineering
9/F North Somerset House
Taikoo Place

979 King's Road

Hong Kong

ROHDE & SCHWARZ
Budapesti Iroda

Vaci ut 169

1138 Budapest

siehe Denmark

ROHDE & SCHWARZ India Pvt. Ltd.
Bangalore Office

No. 24, Service Road, Domlur

2nd Stage Extension

Bangalore — 560 071

ROHDE & SCHWARZ India Pvt. Ltd.
Hyderabad Office

302 & 303, Millenium Centre
6-3-1099/1100, Somajiguda
Hyderabad - 500 016

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

+49 (228) 918 90-0
+49 (228) 25 50 87
info.rsv@rohde-schwarz.com

+49 (40) 63 29 00-0
+49 (40) 630 78 70
info.rsv@rohde-schwarz.com

+49 (2203) 807-0
+49 (2203) 807-650
info.rsv@rohde-schwarz.com

+49 (89) 41 86 95-0
+49 (89) 40 47 64
info.rsv@rohde-schwarz.com

+49 (911) 642 03-0
+49 (911) 642 03-33
info.rsv@rohde-schwarz.com

+49 (6102) 20 07-0
+49 (6102) 20 07 12
info.rsv@rohde-schwarz.com

+233 (21) 77 89 13
+233 (21) 701 06 20

+302 (10) 72292 13
+302 (10) 721 51 98
mercury@hol.gr

+852 (25) 07 03 33
+852 (25) 07 09 25
stephenchau@ese.com.hk

+36 (1) 412 44 60
+36 (1) 412 44 61
rs-hungary@rshu.rohdeschwarz.com

+91 (80) 535 23 62
+91 (80) 535 03 61
rsindiab@rsnl.net

+91 (40) 23 3224 16
+91 (40) 23 32 27 32
rsindiah@nd2.dot.net.in

+91 (11) 26 32 63 81

+91 (11) 26 3263 73
sales@rsindia.rohde-schwarz
services@rsindia.rohde-schwarz.com
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India ROHDE & SCHWARZ India Pvt. Ltd. +91 (22) 26 30 18 10
RS India Mumbai Office +91 (22) 26 73 20 81
B-603, Remi Bizcourt, Shah Industrial rsindiam@rsnl.net
Estate, Off Veera Desai Road
Mumbai - 400 058

Indonesia PT ROHDE & SCHWARZ Indonesia +62 (21) 252 36 08
Graha Paramita 5th Floor +62 (21) 252 36 07
Jin. Denpasar Raya Blok D-2 sales@rsbj.rohde-schwarz.com
Jakarta 12940 services@rsbj.rohde-schwarz.com

Iran ROHDE & SCHWARZ IRAN +98 (21) 872 42 96
Groundfloor No. 1, 14th Street +98 (21) 871 90 12
Khaled Eslamboli (Vozara) Ave. rs-tehran@neda.net
15117 Tehran

Ireland siehe United Kingdom

Israel EASTRONICS LTD. +972 (3) 64587 77
Messtechnik/T&M Equipment +972 (3) 645 86 66
11 Rozanis St. david_hasky@easx.co.il
P.0.Box 39300
Tel Aviv 61392

Israel J.M. Moss (Engineering) Ltd. +972 (3) 631 20 57
Kommunikationstechnik/ +972 (3) 631 40 58
Communications Equipment jmmoss@zahav.net.il
9 Oded Street
P.0.Box 967
52109 Ramat Gan

Italy ROHDE & SCHWARZ ITALIA S.p.a. +39 (02) 95 70 42 03
Centro Direzionale Lombardo +39 (02) 95 30 27 72
Via Roma 108 ornella.crippa@rsi.rohde-schwarz.com
20060 Cassina de Pecchi (MI)

Italy ROHDE & SCHWARZ ITALIA S.p.a. +39 (06) 41 59 82 18
Via Tiburtina 1182 +39 (06) 41 59 82 70
00156 Roma -

Italy Rohde & Schwarz Italia S.p.a. +39 (06) 41 59 82 18
Via Tiburtina 1182 +39 (06) 41 59 82 70
00156 Roma

Japan ADVANTEST Corporation +81 (3) 33 4275 52
Sales Promotion Department +81(3)53227270
Shinjuku-NS bldg. mkoyama@ns.advantest.co.jp
2-4-1, Nishi-Shinjuku
Shinjuku-ku
Tokyo 160-0880

Japan Rohde & Schwarz +81(3) 5925 12 88
Support Center Japan K.K. +81 (3) 59 25 12 90
711 bldg., Room 501 (5th floor)
7-11-18 Nishi-Shinjuku
Shinjuku-ku
Tokyo 160-0023

Jordan Jordan Crown Engineering & Trading Co. +962 (6) 462 17 29
Jabal Amman, Second Circle +962 (6) 465 96 72
Youssef Ezzideen Street jocrown@go.com.jo
P.O.Box 830414
Amman, 11183

Kazakhstan ROHDE & SCHWARZ Kazakhstan +7 (32) 72 67 23 54

Representative Office Almaty
Pl. Respubliki 15
480013 Almaty

+7 (32) 72 67 23 46
RS-Kazakhstan@RUS-Rohde-
Schwarz.com
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List of Rohde & Schwarz Offices

R&S FS300

Kenya

Korea

Kuwait

Latvia

Lebanon

Lebanon

Liechtenstein

Lithuania

Luxembourg
Macedonia

Malaysia

Malta

Mexico

Mexico

Moldavia

Nepal

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

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

Group Five Trading & Contracting Co.
Mezanine Floor

Al-Bana Towers

Ahmad Al Jaber Street

Sharq

ROHDE & SCHWARZ DANMARK A/S
Latvian Branch Office

Merkela iela 21-301

1050 Riga

ROHDE & SCHWARZ Liaison Office
Liaison Office Riyadh

P.O.Box 361

Riyadh 11411

Netcom

P.0.Box 55199

Op. Ex-Presidential Palace
Horsh Tabet

Beirut

siehe Switzerland

ROHDE & SCHWARZ DANMARK A/S
Lithuanian Office

Lukiskiu 5-228

2600 Vilnius

siehe Belgium
siehe Slovenia

DAGANG TEKNIK SDN. BHD.
No. 9, Jalan SS 4D/2
Selangor Darul Ehsan

47301 Petaling Jaya

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

Rohde & Schwarz de Mexico (RSMX)
S.de R.L.de C.V.

German Centre Oficina 4-2-2

Av. Santa Fé 170

Col. Lomas de Santa Fé

01210 Mexico D.F.

Rohde & Schwarz de Mexico

Av. Prol. Americas No. 1600, 2° Piso
Col. Country Club

Guadalajara, Jal.

Mexico CP, 44610

siehe Romania
ICTC Pvt. Ltd.

Hattisar, Post Box No. 660
Kathmandu

+254 (2) 55 80 88
+254 (2) 54 46 79

+82 (2) 3485 1900

+82 (2) 3485 1900
sales@rskor.rohde-schwarz.com
service@rskor.rohde-schwarz.com

+965 (244) 91 72/73/74
+965 (244) 95 28
jk_agarwal@yahoo.com

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

+966 (1) 465 64 28 Ext. 303
+966 (1) 465 64 28 Ext. 229
chris.porzky@rsd.rohde-schwarz.com

+961-1-48 69 99
+961-1-49 05 11
netcom@inco.com.lb

+370 (5) 239 50 10
+370 (5) 239 50 11

+60 (3) 78 03 55 68
+60 (3) 78 03 34 39
maryanne@danik.com.my

+356 (21) 37 43 00

oder 37 43 29
+356 (21) 37 43 53
sales@itec.com.mt

+52 (55) 8503 99 13
+52 (55) 8503 99 16
latinoamerica@rsd.rohde-schwarz.com

+52 (33) 36 78 91 70
+52 (33) 36 78 92 00

+977 (1) 443 48 95
+977 (1) 443 49 37
ictc@mos.com.np
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List of Rohde & Schwarz Offices

Netherlands

New Zealand

Nicaragua

Nigeria

Norway

Oman

Pakistan

Panama
Papua-New Guinea

Philippines

Poland

Portugal

Romania

Russian Federation

Saudi Arabia

Saudi Arabia

ROHDE & SCHWARZ NEDERLAND B.V.
Perkinsbaan 1
3439 ND Nieuwegein

Nichecom
1 Lincoln Ave.
Tawa, Wellington

siehe Mexico

Ferrostaal Abuja

Plot 3323, Barada Close
P.0O.Box 8513, Wuse
Off Amazon Street
Maitama, Abuja

ROHDE & SCHWARZ NORGE AS
Enebakkveien 302 B
1188 Oslo

Mustafa Sultan Science & Industry Co.LLC.

Test & Measurement Products
Way No. 3503

Building No. 241

Postal Code 112

Al Khuwair, Muscat

Siemens Pakistan
23, West Jinnah Avenue
Islamabad

siehe Mexico

siehe Australia

Rohde & Schwarz (Philippines) Ltd.
PBCom Tower

Ayala Ave. cor. Herrera Sts.
Makati City

ROHDE & SCHWARZ Osterreich SP.z 0.0.

Przedstawicielstwo w Polsce
ul. Stawki 2, Pietro 28
00-193 Warszawa

Rohde & Schwarz Portugal, Lda.
Alameda Antonio Sergio, n° 7
7-R/C - Sala A

2795-023 Linda-a-Velha

ROHDE & SCHWARZ
Representation Office Bucharest
Str. Uranus 98

Sc. 2, Et. 5, Ap. 36

76102 Bucuresti, Sector 5

ROHDE & SCHWARZ
Representative Office Moscow
119180, Yakimanskaya nab., 2
Moscow

Rohde & Schwarz Liaison Office Riyadh
c/o Haji Abdullah Alireza Co. Ltd.
P.O.Box 361

Riyadh 11411

Gentec

Haji Abdullah Alireza & Co. Ltd.
P.0.Box 43054

Riyadh

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

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

+234 (9) 413 52 51
+234 (9) 413 52 50
fsabuja@rosecom.net

+47 (23) 38 66 00
+47 (23) 38 66 01

+968 63 60 00
+968 60 70 66
m-aziz@mustafasultan.com

+92 (51) 227 22 00
+92 (51) 227 54 98
reza.bokhary@siemens.com.pk

+63 (2) 755 88 70
+63 (2) 755 88 67

+48 (22) 860 64 94
+48 (22) 860 64 99
rs-poland@rspl.rohde-schwarz.com

+351 (21) 415 57 00
+351(21) 41557 10
info@rspt.rohde-schwarz.com

+40 (1) 410 68 46
+40 (1) 41120 13
rs-romania@rsro.rohde-schwarz.com

+7 (095) 745 88 50 to 53
+7 (095) 745 88 54
rs-russia@rsru.rohde-schwarz.com

+966 (1) 465 64 28 Ext. 303
+966 (1) 465 6428 Ext. 229
chris.porzky@rsd.rohde-schwarz.com

+966 (1) 465 64 28
+966 (1) 465-64 28
akanbar@gentec.com.sa
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List of Rohde & Schwarz Offices
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Serbia-Montenegro

Singapore

Slovak Republic

Slovenia

South Africa

South Africa

Spain

Sri Lanka

Sudan

Sweden

Switzerland

Syria

Taiwan

Tanzania

Representative Office Belgrade
Tose Jovanovica 7
11030 Beograd

Rohde & Schwarz

Regional Headquarters Singapore Pte. Ltd.
1 Kaki Bukit View

#05-01/02 Techview

Singapore 415 941

Specialne systemy a software, a.s.
Svrcia ul.
841 04 Bratislava

ROHDE & SCHWARZ
Representation Ljubljana
Thilisijska 89

1000 Ljubljana

Protea Data Systems (Pty.) Ltd.
Communications and Measurement Division
Private Bag X19

Bramley 2018

Protea Data Systems (Pty.) Ltd.
Cape Town Branch

Unit G9, Centurion Business Park
Bosmandam Road

Milnerton

Cape Town, 7441

ROHDE & SCHWARZ ESPANA S.A.
Salcedo, 11
28034 Madrid

Dynatel Communications (PTE) Ltd.
451/A Kandy Road
Kelaniya

SolarMan Co. Ltd.

P.O.Box 11 545

North of Fraoug Cementry 6/7/9 Bldg. 16
Karthoum

ROHDE & SCHWARZ SVERIGE AB
Marketing Div.

Flygfaltsgatan 15

128 30 Skarpnack

Roschi Rohde & Schwarz AG
Mdahlestr. 7
3063 Ittigen

Electro Scientific Office
Baghdad Street

Dawara Clinical Lab. Bldg
P.0.Box 8162

Damascus

Rohde & Schwarz Taiwan (Pvt.) Ltd.
Floor 14, No. 13, Sec. 2, Pei-Tou Road
Taipei 112

SSTL Group

P.O. Box 7512

Dunga Street Plot 343/345
Dar es Salaam

+381 (11) 305 50 25
+381 (11) 305 50 24

+65 (6) 846 1872
+65 (6) 846 1252
rsca@rssg.rohde-schwarz.com

+421 (2) 6542 24 88
+421 (2) 65 42 07 68
stefan.lozek@special.sk

+386 (1) 423 46 51
+386 (1) 423 46 11
rs-slovenia@rssi.rohde-schwarz.com

+27 (11) 719 57 00
+27 (11) 786 58 91
unicm@protea.co.za

+27 (21) 555 36 32
+27 (21) 555 42 67
unicm@protea.co.za

+34 (91) 3341070
+34 (91) 329 05 06
rses@rses-rohde-schwarz.com

+94 (1) 90 80 01
+94 (1) 91 04 69
dyna-svc@sltnet.lk

+249 (11) 47 31 08
+249 (11) 47 31 38
solarman29@hotmail.com

+46 (8) 605 19 00
+46 (8) 605 19 80
info@rss.se

+41 (31) 922 15 22
+41 (31) 921 81 01
sales@roschi.rohde-schwarz.com

+963 (11) 231 59 74
+963 (11) 231 88 75
memo@hamshointl.com

+886 (2) 28 93 10 88
+886 (2) 28 91 72 60
celine.tu@rstw.rohde-schwarz.com

+255 (22) 276 00 37
+255 (22) 276 02 93
ssti@twiga.com
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List of Rohde & Schwarz Offices

Thailand

Trinidad &Tobago

Tunisia

Turkey

Ukraine

United Arab Emirates

United Arab Emirates

United Arab Emirates

United Kingdom

Uruguay

USA

USA

USA

Schmidt Electronics (Thailand) Ltd.
63 Government Housing Bank Bldg.
Tower Il, 19th floor, Rama 9 Rd.
Huaykwang, Bangkapi

Bangkok 10320

siehe Mexico

TELETEK

71, Rue Alain Savary
Residence Alain Savary (C64)
1003 Tunis

ROHDE & SCHWARZ International GmbH
Liaison Office Istanbul

Bagdad Cad. 191/3, Arda Apt. B-Blok
81030 Selamicesme-Istanbul

ROHDE & SCHWARZ
Representative Office Kiev
4, Patris Loumoumba ul
252042 Kiev

ROHDE & SCHWARZ International GmbH
Liaison Office Abu Dhabi

P.O. Box 31156

Abu Dhabi

ROHDE & SCHWARZ Bick Mobile Communication
P.O.Box 17466

JAFZ, PPU ZG-07

Dubai

ROHDE & SCHWARZ Emirates L.L.C.
Ahmed Al Nasri Building, Mezzanine Floor,
P.0O.Box 31156

Off old Airport Road

Behind new GEMACO Furniture

Abu Dhabi

ROHDE & SCHWARZ UK Ltd.
Ancells Business Park

Fleet

Hampshire

GU 51 2UZ England

AEROMARINE S.A.
Cerro Largo 1497
11200 Montevideo

Rohde & Schwarz, Inc.
Broadcast & Comm. Equipment
8661-A Robert Fulton Drive
Columbia, MD 21046-2265

Rohde & Schwarz Inc.

Marketing & Support Center/T&M Equipment
2540 SW Alan Blumlein Way

M/S 58-925

Beaverton, OR 97077-0001

Rohde & Schwarz Inc.
Systems & EMI Products
8080 Tristar Drive

Suite 120

Irving, Texas 75063

+66 (2) 643 13 30 to 39
+66 (2) 643 13 40

kamthoninthuyot@schmidtthailand.com

+216 (71) 77 22 88
+216 (71) 77 05 53

+90 (216) 385 19 17
+90 (216) 385 19 18
rsturk@superonline.com

+38 (044) 268 60 55
+38 (044) 268 83 64
rsbkiev@public.ua.net

+971 50 62 40 197
+971 (4) 3944 794

michael.rogler@rsd.rohde-schwarz.com

+971 (4) 883 71 35
+971 (4) 883 71 36

+971 (2) 631 20 40
+971 (2) 631 30 40
rsuaeam@enmirates.net.ae

+44 (1252) 81 88 88 (sales)
+44 (1252) 81 88 18 (service)
+44 (1252) 81 14 47
sales@rsuk.rohde-schwarz.com

+598 (2) 400 39 62
+598 (2) 401 85 97
mjn@aeromarine.com.uy

+1(410) 910 78 00

+1(410) 910 78 01
rsatv@rsa.rohde-schwarz.com
rsacomms@rsa.rohde-schwarz.com

+1(503) 627 26 84
+1(503) 627 25 65
info@rsa.rohde-schwarz.com

+1 (469) 713 53 00
+1 (469) 713 53 01
info@rsa.rohde-schwarz.com
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List of Rohde & Schwarz Offices
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Venezuela Equilab Telecom C.A.
Centro Seguros La Paz
Piso 6, Local E-61
Ava. Francisco de Miranda
Boleita, Caracas 1070

Venezuela Representaciones Bopic S.A.
Calle C-4
Qta. San Jose
Urb. Caurimare
Caracas 1061

Vietnam Schmidt Vietnam Co., (H.K.) Ltd., Representative
Office in Hanoi
Intern. Technology Centre
8/F, HITC Building
239 Xuan Thuy Road
Cau Giay, Tu Liem
Hanoi

West Indies siehe Mexico

+58 (2) 12 34 46 26
+58 (2) 122 39 52 05
r_ramirez@equilabtelecom.com

+58 (2) 129 85 21 29
+58 (2) 129 85 39 94
incotr@cantv.net

+84 (4) 834 61 86
+84 (4) 834 61 88
svnhn@schmidtgroup.com
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R&S FS300 Applications for the R&S FS300

1 Introduction

This chapter Chapter 1 describes the uses of the R&S FS300 and also provides informa-
tion on the storage and transportation procedures that should be adopted for
the instrument. Warranty conditions are also explained.

Further Chapter 2 contains an overview of the R&S FS300’s control elements, indica-
information tors, etc.

Chapter 3 describes how to put the R&S FS300 into operation.

1.1 Applications for the R&S FS300

Uses RF signals are used by telecommunication systems to transmit information.
The transmitted power must remain with strictly specified frequency bands,
otherwise interference with other services on adjacent channels would oc-
cur.

To ensure that the stringent requirements laid down for RF communication
systems are met, it is essential to have measuring equipment that can pre-
cisely measure and analyze the modulated and unmodulated signals in-

volved.
Performance The Spectrum Analyzer R&S FS300 has all the performance features re-
features quired to perform precise level and frequency measurements.

The key features are:

= High-Quality RF characteristics

= Resolution bandwidth from 200 Hz to 1 MHz
= Frequency counter with 1 Hz resolution

=  Maximum input level +33 dBm

= Ergonomic user interface

Operation from All functions and measurement parameters can be set via menus using a
keypad keypad and a rotary knob.

The current trace, along with the key parameters and status indicators
needed to evaluate the results, can be read at a glance from the TFT colour

screen.
Remote control The R&S FS300 is equipped as standard with a USB interface so that it can
via PC communicate with a PC. All functions and parameters can be set.
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Supplied Accessories R&S FS300

1.2 Supplied Accessories

Content

1 power cord Europe
1 manual German/English

1CD (Content: operating manual German/English,
data sheet German/English
PC software R&S FS300-K1,
USB cable
Acrobat Reader™)

1.3 Warranty

Warranty
conditions

Returning a
defective R&S
FS300

Indicating claims
under the
warranty

Rohde & Schwarz guarantees that the R&S FS300 will operate free of faults
for a period of 12 months from delivery.

The warranty does not cover faults caused by incorrect handling, by any
modifications not made by Rohde & Schwarz or arising from any use other
than for the intended purpose.

Please observe the packaging instructions (2 0-16). You will find the ad-
dresses of your nearest R&S representative and of the support center at the
front of the manual.

We would also ask you to state clearly if you are making a claim for repairs
under warranty, preferably by including your delivery note. Repair requests
that do not explicitly refer to the warranty will, in the first instance, incur
charges.

If your warranty has expired, we will, of course, repair your R&S FS300 in
accordance with our general installation and service conditions.

E-1007.9900.15
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R&S FS300 Front View
2 Control Elements
2.1 Front View

13 12 11 10 9

ON/STANDBY switch
ON/STANDBY indicator
SYS key

ESC/CANCEL key
ENTER key

Cursor keys < / »

N oo o A~ WwWDN R

Cursor keys v | a

10
11
12
13

RF IN, RF input connector
Unit keys

Rotary knob

Numerical keys

Function keys

Screen
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Rear View

R&S FS300

2.2

Rear View

14 Input connector for external trigger or 19  AC line switch
external gate signal 20  Connector for external monitor
15 Connector for external USB host 21  Connector for external keyboard
16  Output connector for USB device
(e.g. printer) 22 Input for external reference (10 MHz)
23 Output of internal/external reference
17 Power supply connector (10 MHz)
18 AC line fuses
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R&S FS300 Unpacking the R&S FS300

3 Putting the R&S FS300 into Operation

This chapter Chapter 3 describes how to put the R&S FS300 into operation.
Further Chapter 2 contains an overview of the R&S FS300‘s control elements, indica-
information tors, etc.

Chapter 4, “Getting started”, takes you step-by-step through a number of
simple measurements.

Chapter 8 is an in-depth description of the instrument’s interfaces.

e . Before putting the R&S FS300 into operation, make the following checks:
Caution

= Ensure that the ventilation holes are free of obstructions.

= Ensure that there are no unsuitable signal voltages connected to the
input.

= The R&S FS300’s outputs may not be overloaded and correct polarity
must be ensured.

The instrument may be damaged if the above checks are not performed.

3.1 Unpacking the R&S FS300

Recommended When you unpack the R&S FS300, proceed as follows:

procedure 1. Remove the R&S FS300 from its packaging and check that the delivery

is complete using the accessory list (2 1-34).
2. Carefully check the R&S FS300 for any damage.

3. If there is damage, immediately contact the carrier who delivered the
instrument. Under these circumstances, it is essential to keep the box in
which the R&S FS300 was transported and the packaging material (7 O-
16).

3.2 Setting up the Instrument

c Cauti There is a risk of injury from sharp edges and becoming wedged between the
aution setting lever and the handle.

Setup instructions The R&S FS300 must be assembled on a firm, level surface only. The in-
strument has a carrying handle which is also used for various setup options.
This handle can be moved into any position, depending on the particular field
of application.
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Setting up the Instrument R&S FS300

Place the thumb and two fingers around the side-mounted setting lever

Setting the handle 1.
and loosen it with a turning action.

3. Close the setting lever by pressing on the outer surface.

Caution: There is a risk of injury from sharp edges and becoming
wedged between the setting lever and the handle.

4. Remove the protective film from the screen glass if necessary.
Caution: Use no pointed or sharp objects.
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R&S FS300 Connecting the R&S FS300 to the AC Line

3.3 Connecting the R&S FS300 to the AC Line

. The R&S FS300 meets the requirements for Safety Class | to DIN EN 61010-
A Caution 1/IEC 61010-1, e.g. all metal parts that can be touched or accessed without
removing the enclosure are connected to the protective ground of the power
supply network.
The connection to the AC line is made via a power cord and a connector with
a protective ground contact.

Automatic AC line When the R&S FS300 is connected to the AC line, it automatically sets itself
voltage to the correct voltage (range: AC voltage 100 V to 240 V, AC frequency 50 Hz
detection to 60 Hz). There is no need to set the voltage manually or change the fuse.
Connecting the 1. Use the supplied power cord to connect the R&S FS300 to the AC line.
ACline The power supply connector [17] is at the rear of the instrument.

2. Connect the power cord to the AC line.

3.4 Switching On the R&S FS300

c H d The AC line is still connected to the R&S FS300 when the instrument is in the
azar standby mode.
AC line switch on The R&S FS300 is connected to the AC line via power supply connector [17].
the rear panel AC line switch [19] which isolates the R&S FS300 from the AC line is located
next to the power supply connector.
ON/STANDBY ON operating state
switch on the After switching on the R&S FS300 by means of the AC line switch [19] at the
front panel rear panel, it is in standby mode and the yellow LED [2] comes on. If you

press the ON/STANDBY switch [1], the instrument is switched on and the
green LED [2] comes on.

STANDBY operating state

To switch the R&S FS300 from the operating mode to standby mode, press
the ON/STANDBY switch [1] for approx. 2 seconds. After switching off the
ON/STANDBY switch [1] the yellow LED [2] comes on.

Switching on 1. Press the AC line switch [19] on the rear panel in the | position.
the R&S FS300 2. Press the ON/STANDBY switch [1] on the front panel.
The green ON LED [2] should come on.
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Function Test

R&S FS300

3.5 Function Test

A Caution

When performing service procedures, follow the requirements of VDE 0701.
Only properly qualified technicians are allowed to repair the R&S FS300. The
instrument does not contain any parts the operator can repair.

Function test

In error case

After the R&S FS300 has been switched on (7 3-39), the green LED ON [2]
on the instrument’s front panel comes on. During booting, the "R&S Smartin-
struments" symbol appears on a blue screen background [13]. Booting the
R&S FS300 takes approx. 1.5 minute and is completed when the measure-
ment mask (7 5-47) and the trace appear.

If the measurement mask (72 5-47) does not appear and the red or the red or
green LED flash alternately, switch the R&S FS300 off and on. In case the
error continues, return the instrument to our service center for checking.

If the instrument shows an error message after booting, then follow the
instructions in the chapter “Error messages” (7 6-234).

Note

If the measurement trace does not appear on the screen shortly after booting,
the sweep time may have been too long. In this case, reset the R&S FS300
by means of PRESET (7 6-146). If the trace still fails to appear, an error oc-
curred and our service center must check the instrument.

3.6 EMC

EMC
regquirements

The R&S FS300 meets the EMC Directive 89/336/EEC (applied standards
EN 55011 Class B and EN 61326).

To prevent EMI, the R&S FS300 may only be operated with its enclosure
closed. Only appropriately shielded signal and control cables may be used.
External units, such as keyboard, printer or monitor, that are to be connected
to the R&S FS300 must comply with EMC directives.

E-1007.9900.15
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R&S FS300

Connecting an External Keyboard

3.7 Connecting an External Keyboard

A Caution

Only connect the keyboard when the R&S FS300 is off or in the STANDBY
mode, otherwise malfunctions may occur at a later date.

Use

Key assignment for
operating the
R&S FS300

Center:

'- il " W|ﬂ\ﬂ
ESC
sys [l csoG, W entEr ‘ > '

You can connect an external PC keyboard via the 6-pin PS/2 KEYBOARD
connector [21] on the R&S FS300’s rear panel. The keyboard makes it easier
to enter file names. The keyboard allows data entry as well as operation of
the R&S FS300.

The keyboard is detected automatically when it is connected.

[F10] <|=[F11]

[F1]...[F7] [A]..[D]

1,492000 G H~ Spam:

[Esc] [€].[2] [01..T9LT.1.T-1
[FO] [ Enter ] [N I[V]
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Level and Frequency Measurements R&S FS300

4 Getting Started

This chapter

Further
information

Chapter 4 uses a number of simple measurements to illustrate how to oper-
ate the R&S FS300.

For the following example, the initial setting for instrument is the default set-
ting (factory). This is set by pressing the PRESET key in the menu (7 6-146).
The full default setup is described in chapter 6.

Chapter 5 contains an in-depth explanation of the basic operating steps, for
example selecting menus and setting parameters. The layout of the screen
and the information displayed on the screen are also described.

Chapter 6 describes all the R&S FS300‘s menus and the associated func-
tions in detail.

4.1 Level and Frequency Measurements

411 Measurement Task

A Caution

The input stage of the R&S FS300 can be destroyed by overloads or DC
components. If there is a possibility that the limits specified in the data sheet
may be violated, the input must be protected with an attenuator and/or a DC
block.

Measurement
problem

Solution

Determining the level and frequency of a signal is one of the most common
measurements a spectrum analyzer is used to make. Often, when making
these measurements on an unknown signal, the PRESET settings (factory)
are chosen as a suitable initial setup (7 6-146).

The center frequency (CENTER), the SPAN and the MARKER functions play
a key role in level and frequency measurements.

E-1007.9900.15
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4.1.2 Measurement Procedure

Introduction In this example, a signal with a frequency of 200 MHz and a level of -30 dBm
is applied to the RF input [8]. The center frequency and the span are set
manually.

Measurement Perform the following steps:

steps 1. Reset the R&S FS300.

e Press the [BAEN key.

e Select in the bottom menu bar using the cursor keys.

e Press the | FFE*ET | function key.

Apply the signal.
Set the center frequency (CENTER) to 200 MHz.

e Select in the bottom menu bar using the

cursor keys.

e Press the | “EMTEE | function key.

. Enterl 2 ” 0o “ 0o lusing the numerical keys. Terminate the entry

by pressing the unit key @

Reduce the SPAN to 1 MHz.

e Stayinthe menu.

e Pressthe| *FAN | function key.

. Enterl Ifrom the numerical keys. Terminate the entry by pressing

the unit key @

Measure the level and frequency with the marker.

e Select in the bottom menu bar using the m cursor keys.

o Press the [MREEEE_] function key.

e Press the | FERE | function key in the submenu that appears. The

marker jumps to the signal peak. Turn the rotary knob o to

change the position of the marker.

Frequency measurements with the built-in frequency counter.

EIGMAL
o Press the | ¥ function key in the [MREKEE_ll submenu. You can

change the resolution of the frequency counter in the same submenu
COUNT
with the | FE*IL | function key.
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5 Manual Operating Concept

This chapter Chapter 5 contains an overview of the R&S FS300’s basic manual operating
concept. This includes a description of the keypad, the screen layout, menu
operation and how to set parameters. There is an overview of the menus and
functions at the end of this chapter.

Further Chapter 4 contains a brief introduction that takes you step-by-step through
information some simple measurements.

Chapter 6 contains an in-depth description of the menu functions.

Chapter 7 contains note for remote control the R&S FS300 via a USB inter-
face.

5.1 Making Entries from the Keypad

Introduction The R&S FS300 is operated using menus in conjunction with a keypad and a
rotary knob. The keypad comprises the following sections:

Numerical keys [11]
Unit keys [9]
Cursor keys [6, 7]
Function keys [12]
Action keys [4, 5]
SYS key [3]

5.1.1 Numerical Keys

Function The numerical keys are used to enter numerical parameters.
| 0 I 9 I — Inserts one of the digits “0” to “9” at the cursor position.
| — Inserts a decimal point “.” at the cursor position.
e | — Inserts a minus sign “-” at the cursor position.

5.1.2 Unit Keys
Function The unit keys are used to assign the appropriate unit to the number that has
been entered, simultaneously terminating the entry.

— Assigns GHz when a frequency setting is being made
— Assigns s when a time setting is being made

— Assigns MHz when a frequency setting is being made
— Assigns ms when a time setting is being made

Assigns kHz when a frequency setting is being made
Assigns ps when a time setting is being made

— Assigns Hz when a frequency setting is being made

Note In the case of all other entries, the unit keys assume the same function as the
Enter key. (7 5-46).
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5.1.3 Rotary Knob

Function As well as the numerical keys and the cursor keys, the rotary knob is also
used to set parameters.

The rotary knob has several functions:
' — Incrementing (turn clockwise) or decrementing (turn counter-

clockwise) numerical instrument parameters using a specified step size.

— Positioning markers, limits, etc on the screen.

5.1.4 Cursor Keys

Function As well as the numerical keys and the rotary knob, the cursor keys are also
used for entering parameters and to navigate through the menus.
The cursor keys have the following functions:

— Navigating through menus and selection fields

m — The « or» cursor keys move the cursor to the position you want within
the numerical editing line.

— The ¥ or a cursor keys increment or decrement numerical parameter
entries.

5.1.5 Function Keys

Function In the function area, various instrument functions are displayed depending on
which menu has been selected.
The displayed instrument functions are assigned to the seven function keys
down the right side of the screen. This means that each function key can
have a variety of functions (7 5-49).

When a function key is pressed, various responses can be elicited:
— Immediate activation of a function or toggling between settings
—  Entry of a value or selection of a setting/function

— Confirmation of a new setting and opening of a new menu item

— Branching to a submenu
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5.1.6 Action Keys

Function The action keys are for terminating menu-guided settings.

w — This key is for closing the entry field or selection field after data has
been entered. The new value is set on the R&S FS300.

Note: Pressing a unit key will also terminate the entry of setting data.

ﬂ —  This key is for closing the entry field or selection field, but the data that
has been entered is not saved - in other words the old value is retained.

5.1.7 SYS Key

Function — When you press the SYS key [3], the measuring menu is blanked out
SYS and replaced by the SYS menu. Other functions are assigned to the
function keys [12] and the measurement diagram is replaced by the sys-

tem parameters (7 6-144).

— By repeatedly pressing the SYS key [3], you can quit the SYS menu and
accept the new settings.
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5.2 Screen Display

Introduction The screen [13] provides on-going information about events and the parame-
ters associated with the selected measurement functions.
The display mode for the measurement results, the lettering of the function
keys and the type of menu all depend on the current settings.

Screen layout The screen is divided into three areas:

|  Diagram area
Il Menu area
Il Function area

— —
Eaf: -200 dBEm C1: -- MH=/ -- dEm
REH: 1 MHz M2 -- MHz# -- dBm | SENTEE \
-20
_an ZPAN
-4 ZTAET
-50
STOP
&0 |||| |']| > 11
F-
-F0 ZTEF=IZE
1] - o
-&0 1] ZFAN
SETTINGS
Nl L il WA 2
ZIGNAL
-100 TRACK )
Canter: 15 GHz  Sparn 3 GHz =
AMET FRE [ TRACE TRIE MEAS
ZHEEF
S— E—_
—
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5.2.1 Diagram Area

Displays in the The diagram area contains:

diagram area Measurement diagrams and the associated scales (h) and traces (e)

Measured value displays, e.g. display line (d) and markers (c)
Parameter field (b) and status displays (a)

Selection fields and entry fields that come up on the screen (g)
Error messages that come up on the screen (f)

a— Eaf: -10,0 dBm M1: 1.5 GHz/! -425 dBm — b
HAX  EEL: 1 MHz M2: 1,8 GH=/ -61,3 dBm

( -10

-a0

=30

-40

h < -50
80 TEE 0 dEm
-7

-&0

\ -0
Center: 1,5 GHz Span: 1 GH=

g— | f

Measurement A 10 x 8 grid is superimposed on the diagram area to make it easier to ana-
diagram lyze traces.

Parameter field The following are displayed in the parameter field:
and

status display Ref: - upper diagram limit (reference level)

RBW: - current resolution bandwidth
M1: - marker 1 plus marker position and level
M2: - marker 2 plus marker position and level

The status display provides the following information:

Offs - level offset is on
MAX - current trace display mode, e.g. max hold

52.2 Menu Area

Menu display Menus for setting the measurement parameters and the measurement func-
tions are displayed in the menu area. The selected menu is highlighted, e.g.
FREQ/SPAN menu:

AMFT HMEE EL/ TEACE TEIG MERZ
ZHEEF
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52.3 Function Area

Displaying the When a menu is selected, the associated instrument functions are displayed
current assignment in the function area.

for the function keys The displayed instrument functions are assigned to the seven function keys

down the right-hand side of the screen. If a key in the function area does not
have any lettering, the key has not been assigned a function in the menu in
question. If a key has lettering, but not in full brightness, the key has tempo-
rarily (current setting) not been assigned a function.

—— Activated function key

— De-activated function key

D-LINE

MAEKEE
SETINGS — No function assigned

Operating manual, 09/2004 5-49 E-1007.9900.15



Calling and Changing Menus R&S FS300

5.3 Calling and Changing Menus

Introduction

Calling or
changing menus

Operating the R&S FS300 is menu-guided. All the menus used to set the
measurement parameters and measurement functions are displayed in the
menu area. The instrument functions associated with any menu you select
are displayed in the function area.

Pressing a function key has one of the following effects:

= Direct execution of an instrument function
= Opening of entry or selection windows
= Opening of submenus

The « or » cursor keys [6] are used for menu navigation.

1. Selectamenu,e.g. , with the « or » [6] cursor keys.

The menu name is highlighted and the appropriate function is assigned
to the function keys [12].

Eaf:  -20,0 dBm M1: -- MHz# - dBm
REH: 1 HMHz Mz - MH=/ — dEm MHRKEFi::;I

-an

=30

-4

=50

|

-7 || |I| Ill]il D-LINE
_an U%W M% =
=100
- Cantar: 1.5 GHz Span: 3 GHz
FEEQS AMFT Blds TEACE TEIG MERZE
ZFAN SHEEF

Note

A double arrow = pointing to a function key, e.g. [TFEE_], tells you that

pressing this key will call a submenu.
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Calling/quitting o . _
submenus 2. Press the i function key in the“ menu.

The MARKER 1 submenu opens and the new functions are assigned to
the function keys [12].

Eaf: -200 dBEm C1: -- MH=/ -- dEm
EEk: 1 MHz M2: -- MH=z/¢ -- dBm
=20
30 FERK
_ MHEXT
0 FEAK
LEFT
=0 NERT
FERK
-60 II II EIGHT
il fﬂ\
” .-_wm‘gb%gzm g,g.%w H\M
-a0 IIF‘I
-100
Center: 1,5 GHz Spar: 5 GHz
FEEQ! AMFT Bl TRACE TRIG HERE
ZFAN ZHEEF

MAEKEE. 1 i i MAEKEE 1
3. Press the [l function key in the = submenu.

The submenu is closed and the previous functions remain assigned to
the function keys [12].
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54 Setting Parameters
There is a choice Parameters can be set in a number of ways:
of methods

= Direct selection of an instrument function (function key)
=  Selecting settings from selection fields
=  Entering numerical parameters in entry fields

The numerical keys [11], the unit keys [9], the rotary knob [10], the cursor
keys [6, 7] and the action keys [4, 5] can all be used to select and enter in-
strument parameters.

541 Direct Selection of Instrument Functions

Introduction When you select a menu, various instrument functions are displayed in the
function area. Some instrument functions can be set directly by pressing a
function key.

The function key you select is highlighted.

€.9.: FERK ; ; MARKER 1
Displaying marker 1 1. Pressthe function key in the ~| submenu.
(7 6-92) Marker 1 is turned on and placed on the trace maximum. The M1 marker

values are displayed in the parameter field.

Eaf: -20,0 dBm M1: 15 GHz/# 52,5 dEm [N
REL: 1 MHz M2: - MHz/# - dBm
=
-30
. HERT
40 FERK
o LEFT
B HEXT
-m- FERAK
-60 || || |r|| EIGHT
ZIEMAL
-ro || || [|| COUNT
-50 1 COLNT
i P RESOL
a0
MRARKEF
-100 aFF
Canter: 1,5 GHz Span: 3 GH=z
FREG/ AMFT [ TRACE TRIG HERZ
ZFAN ZLEEF

MAEKEE
2. Pressthe| F | function key in the ["REE_ll submenu.

Marker 1 disappears from the diagram area and the M1 marker values
are blanked out.
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5.4.2 Selecting Settings

Introduction

e.g.:
Setting the level
display range
(71 6-84)

When you select a menu, a number of instrument functions are displayed in
the function area. If certain function keys are then pressed, a selection field is
displayed in the diagram area. You can then choose and activate any of the
settings offered for selection.

The function key you select is highlighted.

1.

Press the | FAHSE | function key in

the

AMFT
5 menu.

A selection field containing the available settings is displayed. The de-

fault setting is “80 dB”.

Eaf: -20,0 dBm M1:
EEk: 1 MHz M2:

-- MHz/ -- dBm | EEF
- HHz/! -- dbm | LEUEL

-20

=30

EEF
LEUEL

-40

OFFZET

=50

UNIT

I T
EF _ATTEN
-7 || || [|| MANUAL
- " lﬁw
oo Pl o Pl !
-100 % dEb
Cen| 16 4B Spar: 3 GH=z
40 dE
FREG/ BHY TRRAGE TEIG HMERS
=FAN linzar 0. 100% HEEF

Select a level display range with rotary knob [10].
Press the ENTER key [5] to close the selection field.

The new setting is saved.

If you want to keep the old setting, close the entry field with the

ESC/CANCEL key [4].

Note

If there are more than five options, a scroll bar is displayed on the right next
to the selection field. At any one time, only five options are displayed on the
screen.
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54.3 Entering Numerical Parameters

Introduction

When you select a menu, a number of instrument functions will be displayed
in the function area. If you press certain function keys, an entry field will be
displayed in the diagram area.

The function key you select is highlighted.

There are two ways of entering numerical parameters:
= Entry of a number with the numerical keys
= Entry of a number with the cursor keys and rotary knob

The entry with the cursor keys and rotary knob is useful if you only have a
rough idea of what the measurement parameters should be. As the screen is
continuously updated as the value is varied, a search is possible.

5.4.3.1 Entry with the Numerical Keys

e.g.:
Setting the
center frequency
(A 6-71)

Entering
a new value

1. Press the | “ENTEE | function key in the menu.

An entry field containing the current setting is displayed.

Eaf: -20,0 dBm M1: -- MH=z/ -- dEm
EEL: 1 MH=z M2: -- MH=¢ -- dEm
-20

ZFAN

ZTAET

ZTOF

—
=70 STEFSIZE
=

ZFAN

=

ZIGNAL

TRACK

500 MHz ~ Spare 1 GHz =

TRIG MERS

Center

2. Overwrite the old value, e.g. 1.5 GHz, with the numerical keys [11].

Ll & e

Note: If a numerical key is pressed after the entry field is brought up on
the screen, the old value will be erased. However, a complete new value
must now be entered using the numerical keys.
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Terminating 3a. Press a unit key [9], e.g. GHz, to terminate the entry.

entries
ﬁ : Genter [15—— TJonz ||

The R&S FS300 sets the value that has been set numerically using the
new unit. The entry window is closed.

Eef: -20,0 dBm C1: -- MH=z/ -- dEBm
EEk: 1 MHz M2: -= MHz/ —- dEm | GENTEE

-a0
ZFAN

ZTAET

ZTOF

i

STEFSIZE

I
lr'[ UM}‘/
ZETTINGE
ao Pt it TuNE| 8N #
[ ZIGHAL |
=100 TEACK
Center: 1.5 GHz Spar: 3 GHz =

AMFT MEE B/ TEACE TEIG MERZ
SHEEF

3b. Press the ENTER key [5] to terminate the entry.

= = entor [15_ [ | ||

The R&S FS300 sets the value that has been set numerically, but with
the old unit. The entry window is closed.

|
]

L5
o
I
=
LL

Note: If a parameter is unitless or always has the same unit, you can
terminate the entry with the ENTER key or one of the unit keys.

3c. Press the ESC/CANCEL key [4] to abort the entry.

ﬂ ; Center ||

The old value is retained. The entry window is closed.

Invalid If an invalid parameter is entered, the new value is rejected by the R&S
parameter entry  FS300 and an error message is issued:

e Acknowledge the error message with the ENTER key [5] and repeat the
entry with the correct value.

Note When numbers are displayed, only the digit sequences 1 to 999 appear be-
fore the decimal point. In other words, if the digit sequence <5000> and the
unit <kHz> are entered, <5 MHz> appears in the display. Trailing zeros will
be eliminated in the display area.
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5.4.3.2 Entry using the Cursor Keys and the Rotary Knob
€.9g.: SFRAN i i
Setting the span 1. Pressthe function key in the menu.
(721 6-71) An entry field containing the current setting is displayed.
S 0 o A
-20
=30
- ZTART
=50
&0 ‘I'II(“\III\ ﬂ ETOF
-7a STI-FFFS:IZE
FLALL >
-&0
MWA“‘I w/ \,W\TM& SETHGS
_ag =
[ SIGHAL |
-100 TEACK
Canter: 15 6Hz  Spar 1 GHz >
- TEIG MERE
Entering 2. Using the cursor keys <« and » [6], position the cursor on a decimal
a new value, place in the entry field.
e.g.1.6
l: |
1 x =
3a. Pressthe v or a cursor key [7] until you obtain the value you want.
Pressing the « cursor key once increments the value by one; pressing
the v cursor key once decrements the value by one.
||
6 x n =
3b. Turn the rotary knob [10] until you obtain the value you want.

Turning clockwise increases the value; turning counter-clockwise re-
duces the value.

6 O : Span | 1,300000000 [GHz ||

Note: In both cases, there are carries associated with incrementation or
decrementation. In other words, if a 9 digit is incremented or a 0 digit
decremented, a carry is added to or subtracted from next highest digit.

Note

When you enter the center frequency, you can specify the step width of the

rotary knob. (7 6-73). In this case, the value is incremented or decremented
in accordance with the specified step width, with the cursor always moving to

the highest value, irrespective of its earlier position.

E-1007.9900.15

5-56 Operating manual, 09/2004



R&S FS300

Setting Parameters

Terminating
entries

Invalid
parameter entry

4a. Press a unit key [9], e.g. MHz, to terminate the entry.

% T |

The R&S FS300 sets the value that has been entered using the new

unit. The entry window is closed.
w |:> Span | ||

The R&S FS300 sets the value that has been set numerically but with the
old unit. The entry window is closed.

4b. Press the ENTER key [5] to terminate the entry.

Note: If a parameter is unitless or always has the same unit, you can
terminate the entry with the ENTER key or one of the unit keys.

4c. Press the ESC/CANCEL key [4] to abort the entry.

[
=3 >

The old value is retained. The entry window is closed.

If the limit value is reached, the numeric value in the entry window remains
the same and is neither increased nor decreased. No error message is is-
sued.

Note

When numbers are displayed, only the digit sequences 1 to 999 appear be-
fore the decimal point. In other words, if the digit sequence <5000> and the
unit <kHz> are entered, <5 MHz> appears in the display. Trailing zeros will
be eliminated in the display area.
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55 Overview of all Menus and Functions
55.1 Spectrum Analyzer
5511 FREQ/SPAN Menu
Function key
assignment
T Entering the center frequency (72 6-71)
ST Entering the span (7 6-71)
ST Entering the start frequency (7 6-72)
e Entering the stop frequency (76-72)
cero=e| Open submenu:
Z| Entering the step width of the center frequency
Quitting the submenu
waue | Setting the step size manually (72 6-74)
FIIFT Setting the step size automatically (72 6-74)
ener | Setting the step size to the center frequency (72 6-74)
+eeker | Setting the step size to the marker frequency (72 6-74)
e | Open submenu:
=| Display modes for the frequency axis
iGN Quitting the submenu
EETUEN
ey Displaying the whole frequency range (7 6-76)
EERD Switching over to the ZERO SPAN (7 6-77)
et Restoring the previous setting (7 6-77)
saon |  Reducing the span (72 6-78)
saom cur|  INCreasing the span (72 6-78)
-etey | Expanding the diagram area to fill the whole screen (7 6-78)
e Open submenu:
Signal tracking
S Quitting the submenu
EETUEN
TRRLK Activating signal tracking (7 6-80)
s De-activating signal tracking (7 6-80)
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5.5.1.2 AMPT Menu

Function key
assignment

EEF
LEVEL

EEF
LEVEL
OFFSET

EANGE

URIT

EF RTTEN
MANLUAL

EF ATTEN
AUTO

Entering the reference level

Entering a level offset

Selecting the level display range
Selecting a unit for the level display
Setting the RF input attenuation manually

Setting the RF input attenuation automatically

(7 6-82)
(7 6-83)
(7 6-84)
(7 6-85)
(7 6-87)
(7 6-88)
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5.5.1.3 MKR Menu

Function key
assignment

MAEKEE 1
=

MARKEE 2
=

MEE>
=

Open submenu:
Activate marker 1

MAEKEE. 1

EETUEN

SIGMAL
COLINT

COLINT
EESOL

FREFEF.
OFF

Quitting the submenu

Place marker 1 on the trace maximum

Place marker 1 on the next trace maximum to the left
Place marker 1 on the next trace maximum to the right
Measure the signal frequency: Start measurement
Measure signal frequency: Set resolution

De-activate marker 1

Open submenu:
Activate marker 2

MAEKEE 2

EETUEN

HMAEKEF.
HOEM

MAEKEF
DELTH

FIREREF.
0FF

Quitting the submenu

Place marker 2 on the trace maximum

Place marker 2 on the next trace maximum to the left
Place marker 2 on the next trace maximum to the right
Set marker 2 as a normal marker (NORM)

Set marker 2 as a delta marker (DELTA)

De-activate marker 2

Open submenu:
Accepting marker values as settings

MEE>

EETUEN

CENTEE

MKF FREN
FEF LUL

KR LUL
FIFE,

-» CF
STEFZIZE

Quitting the submenu
Set the center frequency to the marker frequency

Set the marker level as a reference level

(7 6-92)
(7 6-92)
(7 6-92)
(7 6-94)
(7 6-94)
(7 6-92)

(7 6-96)
(7 6-96)
(7 6-96)
(7 6-97)
(7 6-97)
(7 6-96)

(7 6-99)
(7 6-99)

Set the step size for entering the center frequency to the marker

frequency

(7 6-101)
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LR Open submenu:
=| Marker measurement functions
Quitting the submenu
Measuring noise power density (7 6-103)
Measuring signal bandwidth (7 6-104)
BRI Bring display line up on screen (7 6-106)
JHEEEE | Open submenu:
=| Search criterion of functions NEXT PEAK LEFT/RIGHT
LN Quitting the submenu
EETUEN
Entering the peak excursion (7 6-108)
e Open submenu:
Reference points for measuring level differences
Quitting the submenu
Activating the entry of arbitrary reference points (7 6-111)
Using M1 marker values as a reference point (72 6-111)
Entering the reference-point level (7 6-111)
Entering the reference-point frequency (726-111)
Entering the reference-point time (72 6-111)
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5.5.14 BW/SWEEP Menu
Function key
assignment
REnCL | Setting the resolution bandwidth manually (7 6-115)
RESH | Activating automatic resolution bandwidth setting (7 6-115)
e er|  Setting the video bandwidth manually (7 6-116)
MnES Bl Activating automatic video bandwidth setting (7 6-116)
L Open submenu:
Setting the RBW/VBW coupling ratio
U Quitting the submenu
EETUEN
Setting the coupling ratio manually (7 6-118)
Activating the default setting for the coupling ratio
(7 6-118)
SEER Open submenu:
=| Setting the sweep time
HEEF Quitting the submenu
EETUEN
s Starting a continuous frequency sweep (7 6-120)
s Performing an n-times sweep (7 6-120)
ok | Setting the number of sweeps (7 6-120)
REFERT | Repeating n-times sweeps (72 6-121)
SHEEF
=hlEER Setting the sweep time manually (7 6-121)
MAMUAL
R Activating automatic sweep-time setting (72 6-121)
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5.5.1.5 TRACE Menu

Function key
assignment

Teace | Open submenu:
Selecting the active trace

ZELEE Quitting the submenu

RETURM

mace 1| 1urning on and activating Trace 1 (7 6-124)

wace = | urning on and activating Trace 2 (7 6-124)

CLERET]  Trace display mode: Overwrite mode (7 6-126)

HOLD Trace display mode: Min./Max. hold (71 6-126)

aEdtE | Trace display mode: Averaging (7 6-126)

WEL Freezing the trace (7 6-126)

BLANK Blanking out the trace (72 6-126)
MATH Open submenu:
=| Trace difference

B Quitting the submenu
EETUEN

1-1ze71| Turning on the trace-difference mode (71 6-130)
TRREE Repositioning Trace 1 (result) (7 6-130)
wami t=e|  Turning off the trace-difference mode (7 6-130)
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55.1.6 TRIG Menu
Function key
assignment
ckee pun|  FrEe-running measurements (7 6-133)
ewrernae| OPEN submenu:
=| Triggering by an external TTL signal
e Quitting the submenu
EETUEN
RN Triggering on positive-going edge (7 6-136)
FRLLIE | Triggering on negative-going edge (7 6-136)
EE Triggering by the display level (7 6-133)
LINE Triggering by the AC-line frequency (716-133)
L Entering a trigger offset (7 6-137)
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Overview of all Menus and Functions

5.5.1.7 MEAS Menu

Function key
assignment

TIME Di- .
aek Be|  Open submenu:

TIME DiO-
MAIN FHE

EETUEN

FERK

MEAN

ETAET

=| Measure the power in the time domain (ZERO SPAN)

Quitting the submenu

Output the peak value within the section

Output the mean value within the section

Insert a vertical line

LIFIT
to limit the lower (left) part of a section
Ehar Insert a vertical line
to limit the upper (right) part of a section
p— Switch off the power measurement
- Measure the third-order intercept point

(7 6-140)

(7 6-140)

(7 6-140)

(7 6-140)
(7 6-140)

(7 6-143)
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5.5.2 SYSTEM Functions
5.5.2.1 PRESET Menu
Fun_ction key
assignment
reezer | Calls an instrument default setting (7 6-147)
JrEsEl | Selects an instrument default setting (7 6-147)
5.5.2.2 STATUS Menu
Fun_ction key
assignment
awnLvzer]  Displaying the current instrument setting (71 6-148)
5.5.2.3 FILE Menu
Fun_ction key
assignment
ZAUE Saves a user-defined setting (71 6-150)
secaL | Loads a user-defined setting (7 6-150)
SR Prints out a screenshot (72 6-150)
5.5.24 CONFIG Menu
Fun_ction key
assignment
aresmmel  Sets the date and time (71 6-157)
o Selects an internal or external reference source (7 6-159)
nierrace] | Configures the instrument interfaces (71 6-160)
EREEN | Sets the screen saver mode (7 6-162)
wonmor | Selects an internal or external monitor (7 6-164)
5.5.2.5 SERVICE Menu
Fun_ction key
assignment
ez Performs a selftest (71 6-165)
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5.5.2.6 INFO Menu

Function key

assignment
HARDLARE  Displays module data (71 6-167)
amenes| | Displays instrument statistics (7 6-167)
Lerziel | Displays system messages (7 6-168)
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6 Using the R&S FS300

This chapter

Further
information

6.1

Switching on for the
first time

Frequency axis

Level axis

RF input
Bandwidth

Frequency sweep
Trace
Trigger

Markers

All the spectrum analyzer functions and their uses are fully described in chap-
ter 6. The order in which the menus are described follows that of the proce-
dures for configuring and starting measurements:

= R&S FS300 default settings
=  Setting measurement parameters
= Selecting and configuring measurement functions

The operating concept is explained in chapter 5, which also contains an over-
view of the menus and functions.

The index at the end of this manual will also help you find the information you
want.

R&S FS300 Factory Settings

When you switch on the R&S FS300 (7 3-39), the settings you were using
when the instrument was last switched off are restored.

When you switch on for the first time, the factory default settings are acti-
vated:

Parameter Setting

Center frequency (CENTER) 1.5 GHz
Frequency span (SPAN) 3 GHz

Step size for center frequency 150 MHz
Reference level (REF LEVEL) -20 dBm

Level offset (REF LEVEL OFFSET) 0dB

Level range (RANGE) 80 dB

Level unit (UNIT) dBm

Input attenuation (RF ATTEN) AUTO (NORMAL)
Sweep time (SWEEP TIME) AUTO

Resolution bandwidth (RES BW)
Video bandwidth (VIDEO BW)

AUTO (1 MHz)
AUTO (1 MHz)

Sweep CONT SWEEP
Trace CLEAR/WRITE
Trigger FREE RUN
Marker 1 and marker 2 OFF

Note

The factory default setting is stored in non-volatile memory in the R&S FS300
and can be reloaded at any time (7 6-146).
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6.2 Spectrum Analyzer

Introduction The R&S FS300 measures signal spectra over the selected frequency range
using the selected resolution bandwidth and sweep. The time characteristic
of the amplitude at the set frequency is displayed in zero span.

User interface When the R&S FS300 is switched on and the selftest passed, the spectrum
analyzer’'s user interface is activated. The following is displayed on the
screen [13]:

Eaf:  -20,0 dBm C1: - MHz# - dEm
EEM: 1 MHz M2 — MHzs . dEm | CENTEE

ZFAN

ZTRET

£ToF

f

Lx
=2

ETEFZIZE

|
il

I
a0 Fﬂﬁwmw lr.[ UM%J“W SETTING;S}
TRACK,

=100

A
o
=
=
‘JJ»

Center: 1.5 GHz Zpan: 3 GHz
WT MEE B/ TEACE TRIG MERZ
SHEEF
Menus for configur- The menus used to set the spectrum analyzer are displayed in the menu
ing and starting area. The order of the menus mirrors that of the procedure for configuring
measurements and starting measurements:

Selecting the frequency span (7 6-70)

(setting the x axis in the diagram area)
Setting the level axis and the RF input (7 6-81)

(setting the y axis in the diagram area)
[IEE Signal analysis with marker functions (7 6-90)
Setting the bandwidths and the sweep time (7 6-114)
Displaying the trace (7 6-122)
Triggering the measurement (7 6-132)
Measurement functions (7 6-138)
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6.2.1 Selecting the Frequency Span (FREQ/SPAN Menu)

What the settings Use the FREQ/SPAN menu to specify the frequency range.
are for
Selecting the e Selectthe menu using the « or » cursor key [6].
FREQ/SPAN o ) .
menu The menu name is highlighted and the appropriate functions are as-
signed to the function keys.
S e o A
-20
=30 SFAN
-4 START
=50
ETOF
i ——
-7a STI-FFI“:S:IZE
1] >
- W SETMGS
rwwmmmnmjw Wmmﬂm s
SIGNAL
=100 TEACK
Cantar: 1.5 GHz Span: 3 GHz =
WT HMKE Bl TEACE TEIG MERZ
ZHEEF

Function key

assignment
T o 1st variant: Setting the frequency range (72 6-71)
Enter the center frequency (CENTER) and the SPAN
ST TR 2nd variant: Setting the frequency range (72 6-72)
Enter the START and STOP frequencies

sia=e| Open submenu:
=l Entering the step width of the center frequency (7 6-73)

semts|  Open submenu:
| Frequency axis display modes (7 6-75)

TEMEL ] Open submenu:
=l  Signal tracking (7 6-79)
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6.2.1.1 Entering the Center Frequency and the Span

Use

Entering the
center frequency

Setting the span

If you know the frequency of the signal you want to measure, you can set the
x axis of the diagram area accordingly. Enter the signal frequency as the
center frequency (CENTER) and specify a SPAN.

< |

>

—1
SPAN

CENTER

i

i
il

!

Y

AP

P

M«T'n\r.t

Canter:

1. Press the | “ENTEE | function key in the

1.5 GHz

Span:

3 GH=

menu.

An entry field containing the current setting is displayed:

2. Enter the new value (7 5-54).
The entry range for the center frequency is:

500 Hz < Center £ 2,9999995 GHz

3. Pressthe| *FA" |function key in the

menu.

An entry field containing the current setting is displayed:

|

4. Enter the new value (7 5-54).

The span entry range is:

1 kHz < Span £3 GHz

The new setting is saved and displayed in the diagram area. The grid
lines associated with the frequency axis represent 1/10 of the current

span.

Note

The effect of pressing the

CENTEE

or

ZFAN

function key is to switch the

frequency axis lettering in the diagram area to the display showing the current
center frequency and the span.

Operating manual, 09/2004

6-71

E-1007.9900.15



Spectrum Analyzer

R&S FS300

6.2.1.2 Entering the Start Frequency and the Stop Frequency

Use

Entering a start
frequency

Entering a stop
frequency

If you want to analyze a specific frequency range, you can enter a start fre-
quency and a stop frequency. The frequency range is shown along the x axis

of the diagram area.

1))

TART STOP

M
H

)
m.rw Wﬁ\xﬁmw

Center: 1.5 GHz Span: 3 GHz

Press the | *TFET | function key in the . menu.

An entry field containing the current setting is displayed:

Enter the new value (7 5-54).
The entry range for the start frequency is:

0 < Start £2,999999 GHz

Press the | *T®F | function key in the menu.

An entry field containing the current setting is displayed:
|

Enter the new value (7 5-54).
The entry range for the stop frequency is:

1 kHz < Stop < 3 GHz

The new setting is saved and displayed in the diagram area. The grid
lines associated with the frequency axis represent 1/10 of the current
span.

Note

The effect of pressing the

STAET

or the

ZTOF

function key is to switch the

lettering of the frequency axis in the diagram area to the display showing the
current start and stop frequencies.
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6.2.1.3  Entering the Step Width of the Center Frequency

What the settings
are for

Selecting the
CF STEP SIZE
submenu

Function key
assignment

GF -
STEFSIZE

EETUEN

MANLUAL

AUTO

=CENTEE

=MAEKEE

Using the CF STEP SIZE submenu, you can set any step size of the rotary
knob you want or have the R&S FS300 set a step size that is a function of the
measurement parameters.

CF-
e Press the [*TEFSEE | function key in the

The submenu opens and the appropriate functions are assigned to the
function keys.

Eef: =200 dEm M1: -- MH=z/ -- dBm
EEM: 1 MHz M2: -- MHz¢ -- dBm

CF
STEFSIZE
RETUEN

-an

s MANLIAL

-4

AUTO

=50
=ENTEF,

|

—

|

. ot
_an ﬁjﬂﬂf&ﬁLﬂ
-100

Cantar: 1.5 GHz Span: 3 GHz

AMFT MEE EllS TEACE TEIG MERZ
SHEEF

ot i

LAY

Quitting the submenu

Setting the step size manually (7 6-74)
Setting the step size automatically (7 6-74)
Setting the step size to the center frequency (7 6-74)
Setting the step size to the marker frequency (7 6-74)

Note

The | MANUAL Y and [ AYTR ] function keys are selection keys. In other words,

only one setting can be activated at any one time. The function key in ques-
tion is highlighted.
The AUTO function is the default setting.

The | *MARKER | function key is available only when marker 1 is turned on.
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6.2.1.3.1 Setting the Step Size

Setting the step size
manually

Setting the
step size
automatically

Setting the
step size to the
center frequency

Setting the
step size to the
marker frequency

If you want to examine the frequency spectrum at certain intervals, you can
enter the value of your choice for the step size of the rotary knob.

CF-
1. Press the | "L function key in the |FTEFEE | submenu.

An entry field containing the current setting is displayed:

2. Enter the new value (7 5-54).
The entry range for the step size is:

1 Hz < Step Size £ 2,999999 GHz

If you want to change the center frequency using steps that are small com-
pared with the span, select the automatic setting mode.

CF-
e Pressthe| A8 | function key in the [*/&F5EE} submenu.

The step size is set to a tenth of the current span.

If you make the step size equal to the center frequency (or an integer multiple
of the center frequency), it is easy to find harmonics which are multiples of
the center frequency.

CF-
e Press the | **EMIEE | function key in the [*TEF*EE} submenu.

The step size is made equal to the current center frequency.

If you make the step size equal the marker frequency, you can search
through the frequency spectrum and quickly jump back to the frequency at
which you started.

CF-
e Press the | *REER| function key in the [STEF*EE} submenu.

The step size is made equal to the current marker frequency (7 6-90).

E-1007.9900.15

6-74 Operating manual, 09/2004



R&S FS300

Spectrum Analyzer

6.2.1.4  Frequency-Axis Display Modes

What the settings
are for

Selecting the
SPAN SETTINGS
submenu

Function key
assignment

SFAN
SETTINGE

FETURN

FULL
SFAN

ZEED
SFAN

LAZT
SFAN

200k N

Z00M OUT

FLLL
ZCEEEN

The frequency axis (x axis) can be displayed in a number of ways. Using the
SPAN SETTINGS submenu, you can display the whole frequency range,
zoom in on subranges of the frequency axis or project the diagram area onto
the whole of the screen, if and when you require.

If you switchover to the time domain (ZERO SPAN), you can display the am-
plitude of the carrier signal as functions of time.

SFAN
o Press the | SEMES

function key in the

The submenu opens and the appropriate functions are assigned to the
function keys [12].

-an

=30

-4

=50

-60

-70

-&0

-a0

-100

Eef: =200 dEm M1:

EEH:

1 MHz M2:

FULL

ZFAN

ZEED

ZFAN

LAET
ZFAM

i
H

200M 1N

A

R

200 OUT

FULL
SCEEEN

Centar:

1,5 GH=

Span:

3 GHz

Bl
SHEEF

TEACE

TEIG

MERZ

Quitting the submenu

Displaying the whole frequency range

Switching over to the ZERO SPAN

Restoring the previous setting

Zoom function: Reducing the span

Zoom function: Increasing the span

Zoom function: Filling the whole screen with the diagram area

(71 6-76)

(7 6-77)

(7 6-77)

(7 6-78)

(7 6-78)

(7 6-78)
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6.2.1.4.1 Displaying the Whole Frequency Range

Use

Displaying the
whole frequency
range

Displaying the
last span

If you do not know the frequency of the signal to be investigated, you can
display the R&S FS300’s whole frequency range along the x axis of the dia-
gram area. You can then systematically reduce the span to the appropriate
size (71 6-71).

The whole frequency range display can also be used to swap backwards and

forwards between an overview measurement (FULL SPAN) and a detailed
measurement (LAST SPAN, e.g. center frequency and span set manually).

FIULL i . SN
1. Pressthe| sFAH | function key in the | *ETMHE3 I menu.

The old setting is saved and the R&S FS300’s whole frequency range is
displayed in the diagram area.

< >
FULL SPAN

i

H
.m.rwf Uu\xﬁu\m;ﬁ

Center: 1.5 GHz Span: 3 GHz

LAET . . ZFAN
2. Pressthe| =8 | function key in the | *EFRES i menu.

The last span setting is displayed in the diagram area, e.g. 1 GHz:

ANEE
AR

Ml | ity

Center: 1.5 GHz Span: 1 GHz

Note

The last span is restored if and only if the span is > 0, in other words, the time
domain (ZERO SPAN) will not be selected automatically.
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6.2.1.4.2 Switching over to the ZERO SPAN

Use The amplitude of a particular signal component in the frequency spectrum
can be displayed as a function of time. To activate this mode, enter the fre-
quency of the signal component as the center frequency. You can then define
the x axis to be the time axis.

Specifying CENTER i i

the signal 1. Pressthe function key in the W menu.

component An entry field containing the current setting is displayed:

2.
Switching over to 3
the ZERO SPAN '
Switching over to 4

the frequency
domain

Enter the frequency of the signal component you want to display in the
time domain (7 6-71).

ZERD . ) ZFAN
Press the | SFAH | function key in the | *8TMH6) submenu.

The x axis becomes the time axis and the signal amplitude at the current
center frequency is displayed as a function of time (current sweep time).
The grid line spacing represents 1/10 of the current sweep time (7 6-
119).

< >
SWEEP TIME —

Coanter: 1.5 GHz Tirne: 1 =r/din

LAET . . =FAN
Press the | =FB | function key in the | *ETTHEZ) submenu.

The last span is displayed in the diagram area.

f

|
W ”kaﬁm

Cantar: 1,5 GHz Span: 3 GHz
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6.2.1.4.3 ZOOM Functions

Use If you want to increase or decrease the size of the screen window to analyze
traces, you can zoom onto sections of the span or fill the whole screen with
the current screen window.

i SFAN
Reducing e Press the |28 M| function key in the [*ETTINEE | submenu.
the span 5
The span is reduced by a factor of two. The center frequency remains
the same.
e
AR s
NREVERNYEN
Increasing i ) SFAN
e Press the 1 81 function key in the [*ETINEZ} submenu.
the span

The span is increased by a factor of two. The center frequency remains
the same. The center frequency will be adapted if the new display fre-
quency range exceeds the maximum permissible start or stop frequency.

il
I,
AT

o T AN ey AT SR ATV T e

FULL

Whole screen . . 2Lk
1. Press the | **€E4 | function key in the | *ETMHEZ} submenu.

The menu area, the function area and the parameter field are blanked
out on the screen [13]. The diagram area then fills the whole screen. The
scale lettering and all key parameters are displayed within the diagram
area.

Eef: [-200 dBm M- - MHz - dBm
EEH: 1 HHz  Mg: - MHz + dBm

jf \WI f \m
)

Canter: 1.5(GH= Span: 1 &H

100

2. Press any key to return to the normal display mode.
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6.2.1.5 Signal Tracking

What the settings When signal tracking is selected, the center frequency of the R&S FS300 is

are for continually set to the frequency of the signal with most power. This means
that a signal whose frequency is changing slowly in comparison with the
sweep time can be kept in the center of the screen. The capture range of the
function is + span/5 referring to the center frequency. The spectrum ana-
lyzer's center frequency is adjusted after each sweep.

EIGNAL

Selecting the e Pressthe | TREE | function key in the

SIGNAL TRACK
submenu The submenu opens and the appropriate functions are assigned to the
function keys [12].

menu.

Raf: -20,0 dEm M1: -- MHz/ -~ dEm [EEIELTN

B : - - TEACK
EEM: 1 MHz M2: MHz ¢ dBm EETUEH

=20

=30

-40

=50

|

=

:
:

|

-&0
a0 FMT&WMM
-100

Center: 1,5 GHz Spar: 5 GHz

AMFT MEE ELlA TEACE TEIG MERZ
SHEEF

Function key
assignment

Quitting the submenu

TRRCK Activating signal tracking (71 6-80)

EERER De-activating signal tracking (7 6-80)
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6.2.1.5.1 Activating Signal Tracking

Use If the frequency of the signal being analyzed is continually varying, you can

use this function to obtain a display that appears to be stationary. The power
of signals of this kind can then be measured over long periods.

g

[
L

AT el P T AR
i i i TEACK SIGNAL
Activating signal e Pressthe| ™ |function key in the | TFREE, | submenu.
tracking =

The center frequency is constantly adjusted so that the signal peak is al-
ways in the middle of the screen. The latest center frequency to be set is

displayed. The peak will continue to be tracked provided it remains within
the span referring to the center frequency.

B . . TEACK ZIGNAL
De-activating e Pressthe| %F |function key in the | RS, | submenu.
signal tracking

The center frequency ceases to be tracked and remains at its last value.
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6.2.2 Setting the Level Axis and the RF Input (AMPT Menu)

What the settings
are for

Selecting the
AMPT menu

Function key

From the AMPT menu, you can define the y axis of the measurement dia-

gram as the level axis. You can also specify the attenuation of the RF input.

Select the menu with the <« or » cursor key [6].

The menu name is highlighted and the appropriate functions are as-
signed to the function keys [12].

-100

Fef:  -20,0 dBm M1: -- MHz/ -- dEm REF
REH: 1 MHz M2: -- MHz/ -- dbm | LEVEL

-an

=30

EEF
LEUEL

-4

OFFZET

=50

EANGE

UNIT

-60

EF RATTEN

-70

MANUAL

-&0

-a0

Huﬂsﬁ
i

FEEQ/S MEE EllS TEACE TEIG MERZ
ZFAN SHEEF

Cantar: 1.5 GHz Span: 3 GHz

assignment
LEEE Entering the reference level (7 6-82)
LEEE Entering a level offset (7 6-83)
OFFZET
e Selecting the level display range (7 6-84)
0T Selecting the level display unit (7 6-85)
RELIIEH|  Setting the RF input attenuation manually (7 6-87)
RF_RIER|  Setting the RF input attenuation automatically (7 6-88)
A RF_ATTEN RF_ATIEN
Note The | MANUAL Y and [ AYTR ] function keys are selection keys. In other words,

only one setting can be activated at any one time. The function key in ques-
tion is highlighted.
The RF ATTEN AUTO function is the default setting.
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6.2.2.1 Entering the Reference Level

Use The upper diagram limit is specified with the reference level.

REF LEVEL

R ey o) o P A

Note The currently activated unit is used as the unit for reference level entries (7
6-85). The default setting is “dBm”.

EER AFFT

Entering the 1. Press the | tE¥L |function key in the menu.

reference level

An entry field containing the current setting is displayed. The default set-
ting is -20 dBm.

Refercnce [BERE  [dEm | ||

2. Enteranew value in 0.1 dB steps (7 5-54).
The entry range for the reference level is:
-110 [dBm] < Reference < +36 [dBm)]

The new setting is saved and displayed in the diagram area. The refer-
ence level defines the upper limit of the diagram.

Eef: -20,0 dBm Mi: -- MH=z/! -- dBm
EEM: 1 MHz M2: -- MHz/ -- dBm

-an

=30

-4

=50

-60

-70

-&0

e Mﬂ%ﬁﬁﬁﬁ?
=100

QE;_h_%__ﬂ__

L)
N
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6.2.2.2 Entering a Level Offset

Use If you have connected external attenuators or amplifiers between the DUT
and the RF input, you can enter a level offset to adjust the level display. The
level offset is added to the reference level.

REF LEVEL + REF LEVEL OFFSET

AN
T Ty JII I\M~WLWWM'W
Entering a 1. Press the | L | function key in the S menu
level offset ' LhiET '
An entry field containing the current setting is displayed. The default set-
ting is 0 dB.
Fof Lul Off==t i = [d6 |

2. Enteranew value in 0.1 dB steps (7 5-54).
The entry range for the level offset is:
-100 [dB] < Ref Lvl Offset < +50 [dB]

The new setting is saved and displayed in the diagram area. The text
“Offs” is also displayed in the top left of the diagram.

The level offset is always entered in dB no matter what unit is used for
the reference level. If the units mV or mW are used, the offset is auto-
matically converted so that the reference level is displayed correctly:

REF LEVELpispay = REF LEVEL + REF LEVEL OFFSET

e.g. =-20 dBm +40dB =20 dBm
Eef: 20,0 dBm Mi: -- MH=z/! -- dBm
EEM: 1 MHz M2: -- MHz/ -- dBm

20

|

—

|

-40

-60

—

;
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6.2.2.3 Selecting the Level Display Range
Use Use the level display range to define the “visible” level range and set the
measurement diagram scale.
A
RANGE |
e JII I\W~WLW,~W*U'V\J
) 4

Levels can be displayed using either logarithmic or linear scales. The lettering
of the grid lines is automatically adapted.

Entering the level
display range

8dB
1 dB/div.

16 dB
2 dB/div.

40 dB
5 dB/div.

80 dB
10 dB/div.

LINEAR
12.5 %/div., linear scale, 100 % corresponds to the reference level, 0 %
toOVorOW

. , AMFT
Press the | FRMEE | function key in the [T menu.

A selection field containing the available settings is displayed. The de-
fault setting is 80 dB.

16 4B ‘

linzar 0. 100

Select a level display range with rotary knob [10].

Press the ENTER key [5] to close the selection field.

The new setting is saved and displayed in inverse video in the diagram
area. The level display range is referred to the reference level. This de-
termines how the grid lines are lettered, for example, for REF LEVEL =
-20 dBm and RANGE = 80 dB, the first grid line is at -20 dBm and the
second at -30 dBm, and so on.
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Eaf: -20,0 d4Bm M1: -- MH=z/ -- dEm
EEk: 1 MHz M2: -- MH=z¢ -- dBm

=20

=30

-40

=50

-G0

-7o

i
1]

N

-&0

-100

QE;_h_E__ﬂ__

Note The level display range uses the currently activated unit (7 6-85).

6.2.2.4  Selecting the Level Display Unit

Use To make it easier to analyze results, you can display levels in dBm, dBmV,
dBuVv, mV and mW.

AMFT

Se!ectmg the 1. Pressthe| "W |function key in the menu.
unit for the
level display A selection field containing the available settings is displayed. The de-
fault setting is dBm.
[ b ]
dEmll
dEpll
mll
ikl
Select a unit for the level display with rotary knob [10].
Press the ENTER key [5] to close the selection field.
The new setting is saved and displayed in the diagram area.
How RANGE and Log display/RANGE in dBx (The letter x is a wildcard character for the let-
UNIT are related ters m, mV or puV.)

If a dB display has been selected for RANGE (7 6-84) and a dBx display for
UNIT, the vertical-scale unit is dB. The values indicated by the level markers
and the relevant level entries are in dBx.
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Eaf: -20,0 d4Bm M1:
EEk: 1 MHz M2:

Hz/ =528 dBm
Hz # -72,1 dBm

=30

-40

=50

-G0

-7o

——

L WWME@&W

-100

Center: 1,5 GHz Zpar: 3 GHz

Log display/RANGE in xV or xW (The letter x is a wildcard character for the
letters m, mV or uV.)

If a mV or mW has been selected for UNIT, only the reference level is dis-
played in the selected unit. There is no grid lettering. The values shown by
the level markers and the relevant level entries are in the selected unit.

Eaf: 224 mll M1:
EEM: 1 MHz M2:

Hz/ s0s2 pl
Hz/ srad pll

T
N
1

Mfmmmfm ¥ Vg .e..mrm

Center: 1.5 GHz Spar: 3 GHz

Linear display/RANGE in xV or xW (The letter x is a wildcard character for
the letters m, mV or uV.)

If the linear scale is selected for RANGE, the scale lettering indicates percent,
e.g. 0%, 25 %, 50 %, 75 % and 100 %. The values indicated by the level
markers and the relevant level entries are in the selected unit.

Eaf: 224 mll M1: 15 GH=f S0E.2 pll
EEk: 1 MHz M2: 1,5 GH=z/ 54,57 pll

100%

75

S0

25

ax e

Center: 1,5 GHz Zpar: 3 GHz
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6.2.2.5 Setting the RF Input Attenuation Manually

Use

Setting the input
attenuation
manually

Invalid parameter
entry

In the default setting, the input attenuation is coupled to the reference level. In
most cases, this is the setting that will be used because it prevents the input
stages from being overdriven and so, consequently, any incorrect measure-

ments.

In exceptional cases, it may be necessary to adjust the input attenuation
manually with input attenuations from 0 to 70 dB.

1. Press the

EF RTTEM
MANLAL

function key in the

AMFT
menu.

A selection field containing the available settings is displayed. The de-
fault setting is 16 dB.

Attenuation

Select an input attenuation for the RF input with rotary knob [10].

Press the ENTER key [5] to close the selection field.
The new setting is saved and the RF input is re-configured.

If the reference level you have specified cannot be set for the input attenua-
tion that has been entered, (7 6-82), it is automatically adjusted.
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6.2.2.6  Setting the RF Input Attenuation Automatically

Use The input attenuation should be set automatically to prevent the R&S FS300’s
input mixer from being overloaded. There are three RF input modes you can
choose from (coupling between reference level and input attenuation) to op-
timize measurements:

=  NORMAL
Normal setting for measurements.

-an

-30
-40

AR
-ED

PV

-&0

-a0

=100

= LOW NOISE
Settings for measurements with low displayed average noise level of the
analyzer.

-20
-30
40 Ty

. T A
o ARV AW

vo
-&0

-a0

=100

= LOW DISTORTION
Setting for measurements with low inherent distortion of the analyzer.
-20

-30
-40
LIS

: f u-"il Il”\.'rﬂlj‘I"Nl&i[

-&0

-a0

=100
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Activating the auto-

matic input 1.
attenuation
setting mode
2.
3.

EF ATTEM . i AHFT
Press the | AY™ | function key in the menu.

A selection field containing the available settings is displayed. The de-
fault setting is NORMAL.

EF Attenuation Auto

NOEMAL
LOW NOIZE
LOW DIZTOETION

Using the rotary knob [10] select a criterion for autosetting the input
attenuation.
Press the ENTER key [5] to close the selection field.

The new setting is saved and the RF input is configured automatically
according to the setting.
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6.2.3 Signal Analysis using Marker Functions (MRK Menu)

What the settings

Using the MRK menu, you can position markers on any point on the trace to

are for read off any levels or level differences of interest. The measured values indi-
cated by the markers (marker values) are displayed in the parameter field (7
5-48).
A scrollable display line can also be shown on-screen.

Selecting the e Select themenu with the « or » cursor key [6].

MKR menu

Function key

-100

Eaf:
EEl):

-20,0 dBm M1:
1 MHz Mz2:

The menu name is highlighted and the appropriate functions are as-
signed to the function keys [12].

-- MH=z/ -- dEm
-- MHz/ -- dBm ”"'R“ER#‘

-a0

D-LINE

i
\

U“M}MLIM

I =
il g e

Cen

ter:

FEEQ/

1,5 GHz

Spar: 5 GHz i

B/ TEACE TEIG MERZ

. AMFT
assignment SFAN W ZHEEF
merker 11 Open submenu:
=|  Activate marker 1 (7 6-91)
weeker 5 Open submenu:
=| Activate marker 2 (7 6-95)
T Open submenu:
=|  Accepting marker values as settings (7 6-98)
FkE Open submenu:
Marker measurement functions (72 6-102)
AL Show display line
(7 6-106)
JRREEE | Open submenu:
Search criterion of functions NEXT PEAK LEFT/RIGHT (7 6-107)
e Open submenu:
=| Reference points for level-difference measurements (7 6-110)
Note The |1RREEE 1l and [MRRRER 2 function keys are selection keys.
The [MREEEE 2 function key is available only when marker 1 is turned on.
MKE EEF
The | MER=_| | FEM_| and | FIREE_} function keys are available only when
marker 1 is turned on.
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6.2.3.1  Activating Marker 1

What the settings From the MARKER 1 submenu, you can activate a marker and position it on
are for the trace. All the current level and frequency values (marker values) are dis-
played.

The frequency indicated by the marker can be measured more accurately
with the FREQ COUNT function.

Selecting the e _ _ “
MARKER 1 e Press the - function key in the menu.

submenu The submenu is opened and the appropriate functions are assigned to
the function keys [12].

Eaf: -200 dBm C1: -- MH=z/ -- dBm
EEM: 1 MHz M2: -- MHz¢ -- dBm
-20

a0 FERK

- NEXT
0 FERK
LEFT

HEXT
FERK
EIGHT

=50

-60

-70 |r||

i
b

Cantar: 1.5 GHz Span: 3 GHz

FEEQ/S AMFT EllS TEACE TEIG MERZ
ZFAN SHEEF

Function key

assignment
e Quitting the submenu
EETUEN
ST Activate marker 1 and place it on the trace maximum
(7 6-92)
L2 Place marker 1 on the next peak to the left (7 6-92)
LEFT
L2 Place marker 1 on the next peak to the right (7 6-92)
EIGHT
o Measure the signal frequency: Start the measurement (7 6-94)
Foant Measure the signal frequency: Set the resolution (7 6-94)
MPRRER | De-activate marker 1 (7 6-92)
N SIGHAL COLINT
Note The | BNT | and | FESIL | function keys are available only when marker 1 has

been activated.
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6.2.3.1.1 Reading off Measured Values with Marker 1

Use You can position marker 1 on the trace to read off specific levels and fre-
quencies (marker values).

Activating marker 1

and placing it on the

trace maximum Marker 1 is activated and placed on the current trace maximum. M1
marker values are displayed in the parameter field.

1. Pressthe| FER | function key in the [MRREEE Il submenu.

FEef:  -20,0 dBm M1: 1.5 GHz/! -52,5 dBm
EEH: 1 MHz HM2: -- MHz/! -- dBm

-an

=30

-40

=50

. I
Il

-&0 )
-an

-100
Cantar: 1,5 GHz Zpan: 3 GHz

Placing marker 1 HER] NEAT . .
FERK FERE MAEKEE 1
on the next trace Press the | [k |or| &R |function key in the - submenu.

maximum Marker 1 is positioned on the next trace maximum to the right (or left).
The new M1 marker values are displayed in the parameter field.

N

Eaf: -20,0 dBm M1: 1,665 GHz/! -62,56 dBm
EEk: 1 MHz M2: -- MH=z/ -- dBm

-20

=30

-40

=50

. i
er wmwj LMM A

-100

Center: 1,5 GHz Span: 3 GHz

Note The search criterion of functions NEXT PEAK LEFT/RIGHT can be changed
FERK

by using the funktion key | E#FUF= | (72 6-108).
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Scrolling 3.
marker 1

De-activating

marker 1 °

Change the marker position with rotary knob [10].

The current M1 marker values are displayed in the parameter field.

Eef:  -20,0 dBm M1: T+4+ MHz/ -90,0 dBm
EEM: 1 MHz M2: -- MHz/ -- dBm
-20
=30
-40
=50
f Hﬂﬁ
il
oo I . v'ﬁri‘rm!r[
-100
Cantar: 1,5 GHz Zpan: 3 GHz
HMAEKEE . .
Press the | ®F | function key in the [MRRKEE_ll submenu.

Marker 1 (and marker 2, if activated) disappears from the diagram area
and the M1 (M2) marker values are blanked out.

Note The

MNEXT HNEXT

FEAK PEAK
and | (g

EIGHT

function keys can also be used to activate marker 1.

Operating manual, 09/2004

6-93

E-1007.9900.15



Spectrum Analyzer R&S FS300

6.2.3.1.2 Frequency Measurements using the Frequency Counter

Use The normal marker indicates the frequency represented by the pixel on which
it is placed. The measurement uncertainty is relatively large because the
number of pixels is limited to 250.

When a measurement is made with the frequency counter, the sweep is
stopped at the frequency indicated by marker 1, the frequency is counted
using the required resolution (1 KHz, 100 Hz, 10 Hz, 1 Hz) and then the
sweep is restarted. There must be a periodic signal at the marker position if
the measurement is to be successful.

Setting the 1. Position marker 1 on the trace (7 6-91).

resolution The current M1 marker values are displayed in the parameter field.

COUNT
2. Pressthe| F&it | function key in the [MAREEE_Tl submenu.

A selection field containing the available settings is displayed. The de-
fault setting is 100 Hz.

Counter Ee=clution

10 Hz
1 Hz

1 kHz ‘

3. Select a resolution for the internal frequency counter with rotary
knob [10], e.g. 1 Hz.

The new setting is saved.

. ZIGNAL
Measuring the 4. Pressthe| "8 | function key in the [MRRREE_Y sybmenu.
signal frequency =

The frequency is counted with the internal counter. The result is dis-
played in the parameter field instead of the marker frequency (M1).

Eaf: -20,0 dBm C1: 1503001021 H=/
EEL: 1 MHz M2: -- MH=/ -- dBm

-a0

|
I

-&0

R

-100

Center: 1,5 GHz Spar: 3 GHz
_ i i ZIGHAL
De-activating the e Pressthe| "™N | function key in the |MAEKEE 1} submenu.
measurement =
The internal counter is turned off. The current M1 marker values are
again displayed in the parameter field.
Note The absolute accuracy of the frequency measurement depends on the

frequency stability of the reference-oscillator. When the internal reference is
used, the accuracy is given according to the values specified in the data
sheet. (7 0-11).
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6.2.3.2  Activating Marker 2

What the settings From the MARKER 2 submenu, you can activate a second marker and posi-
are for tion it on the trace.

Marker 2 can be used either as a normal marker (NORM) or as a delta
marker (DELTA). The delta marker function expands the R&S FS300’s analy-
sis capability and can be used as a basis for a variety of measurement tech-
niques (71 6-138).

Note Marker 2 can only be activated if marker 1 has been activated.
Selecting the R & . .
MARKER 2 e Pressthe 5| function key in the “ menu.
submenu The submenu is opened and the appropriate functions are assigned to
the function keys [12].
Exf: -20,0 dBm M1: 1.5 GHz/ =525 dBm
EEl: 1 MHz Mz2: -- MH=z/¢ == dBm
=20
a0 FEAK
o
LEFT
-=0 -m- NERT
FERAK
=G0 II ll ||]I EIGHT
. f u \
[&mwﬂwmﬂ W ki
=100
FU ﬂCtion key Center: 1.5 GHz Spar: 3 GHz
. FREQ/ HHW EHIE TERCE TEIG MERE
assignment SFAN ZUEEF
P Quitting the submenu
EETUEN
ST Activate marker 2 and position it on the trace maximum
(7 6-96)
HEST Place marker 2 on the next peak to the left (7 6-96)
LEFT
HEST Place marker 2 on the next peak to the right (7 6-96)
EIGHT
MARKER | Set marker 2 as a normal marker (NORM) (7 6-97)
PARKER | Set marker 2 as a delta marker (DELTA) (7 6-97)
MARRER | De-activate marker 2 (7 6-96)
N MAEKEF MAEKEE
Note The | MM | and | PELTR | function keys are selection keys. In other words,

only one setting can be activated at any one time. The function key in ques-
tion is highlighted. The MARKER NORM function is the default setting.
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6.2.3.2.1 Reading off Measured Values with Marker 2

Use To read off specific levels, you can activate marker 2 as a normal marker (in
addition to marker 1) and position it on the trace. The current level and fre-
quency can be displayed in this way (M2 marker values).

Activating marker 2 Press the | FERE | function key in the [MAFEEE 2 submenu.
as a normal marker =
(NORM) Marker 2 is activated and placed on the trace maximum.
MAEKEE
2. Pressthe| MM | function key in the [MAREEE 8 submenu.

Marker 2 is defined as a normal marker. The M2 absolute marker values
are displayed in the parameter field.

3. Position marker 2 on the trace (72 6-92).
The current M2 marker values are displayed in the parameter field.

Eef: -20,0 dBm M1: 1,5 GHz/ =529 dEm
EEL: 1 MH=z M2: 1,665 GH=z/s -52,6 dEm
=20
=30
-40
=50
=G0 ﬁ T
f Hnﬁ
-0 'IJ
B mfmfmﬁrd A
=100
Center: 1,5 GHz Spar: 3 GHz
De-activatin [HEKER . .
9 e Pressthe| %F |function key in the |"PEEE & sybmenu.
marker 2 =
Marker 2 disappears from the diagram area and the M2 marker values
are blanked out.
N HE=T HE=T . .
Note The| EEBE |and | fEEE | function keys can also be used to activate marker 2.
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6.2.3.2.2 Reading off Level Differences

Use You can define marker 2 as a delta marker to read off level differences from
the trace. The level difference between marker 2 and a reference point is
displayed. Marker 1 (7 6-91) or reference values that have been set manually
(7 6-110) can be used as reference points.

Activating 1. Pressthe| FERE | function key in the [TRFEEE 3 sybmenu.

marker 2 =

Defining marker 2
as a delta marker
(DELTA)

2. Position marker 2 on the trace (72 6-95).
The current M2 marker values are displayed in the parameter field.

3. Pressthe

-a0

-70

-&0

-a0

100

Eaf: -20,0 dBm M1: 1,5 GH=/
EEL: 1 MHz M2: 1,668 GHz/

-52,9 dBm
-62,6 dEm

Aok A e

it

Center: 1,5 GHz Spar:

MAEKEE
SELTR | function key in the MARKEE 2

3 GHz

submenu.

Marker 2 is defined as a delta marker. The relative delta marker values
(M), which represent the level difference between marker 2 and a refer-
ence point, e.g. marker 1, are displayed in the parameter field.

Eaf: -20,0 dBm M1: 1,5 GH=z/ =529 dEm
EEld: 1 MHz HM: 165 MH=z/ -9,7 dB
=20
=30
-40
-50
-60 jmi; T
- I
» MTMT%M e
-100
Center: 1,5 GHz Zpar: 3 GHz
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6.2.3.3  Accepting Marker Values as Settings
What the settings From the MKR> submenu, you can accept the marker values of the active
are for marker as settings for level, frequency or frequency steps.

The step size used to enter the center frequency with the help of the rotary
knob can also be the marker frequency.

Note The | " _ | function key is only available when the markers are activated.

Selecting the
MKR> submenu

e Pressthe| "™ _|function key in the“menu.

The submenu is opened and the appropriate functions are assigned to
the function keys [12].

Eaf: -20,0 dBm FM1: 1,5 GHz/ -52,& dBm
EEk: 1 MHz M2: -- MH=z/ -- dBm

PEF
RETURN
MKF FREQ
FEF LIL
HEE LUL

-Iml- HMKE

-» CF
|'|I ESTEFZIZE

-20

=30

-40

=50

-&0

|
il

-&0

|
mew ”%M

-100
Cantar: 1.5 GHz Span:

FEEQ/S AMFT EllS TEACE TEIG MERZ
ZFAN SHEEF

Function key
assignment

Quitting the submenu

MKEE >
EETUEN

EENIER Set the center frequency (CENTER) to the marker frequency
MR FEEQ  Moving the trace in the diagram area (x axis) (72 6-99)
REF LIL|  Set the reference level (REF LEVEL) to the marker level
MEE LIL]  Moving the trace in the diagram area (y axis) (7 6-99)
T Set the step size for entering the center frequency to the marker frequency
STEFZIZE (7| 6-1 01)
N CENTEE
Note In the time-domain mode (ZERO SPAN), the [, Freql function key is not avail-
able.
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6.2.3.3.1 Moving Trace Sections in the Measurement Diagram
Use If you want to analyze a section of the trace more closely, you can change ist

Positioning markers
on the trace

Setting the center
frequency to the
marker frequency

location within the measurement diagram using the active marker. The
marker frequency becomes the center frequency and the marker level be-
comes the upper diagram boundary.

You can then analyze the trace section using a smaller span (7 6-71).

1.
2.

Activate the markers (7 6-91, 6-95).
Press the [MARKER_I| or MRREEE 2 function key in the “ menu.

The selected marker is activated. All further marker settings are for the
active marker, e.g. marker 1.

Position the active marker on the trace (72 6-92, 6-96).

FEef:  -20,0 dBm M1: 1.5 GHz/! -52.9 dBm
EEH: 1 MHz HM2: -- MHz/! -- dBm

-an

=30

-40

=50

-&0 T
1l
h

. MMWWMWJ "ff vam

-100
Cantar: 1 GHz Zpan: 2 GHz

CENTEE
= i i MKEz
Press the |es Frea| fUunction key in the =|menu.

The marker frequency is made the current center frequency (2 6-71).
The trace is shifted horizontally to bring marker 1 into the center of the
measurement diagram.

The span remains unchanged provided the limits of 9 kHz or 3 GHz are
not reached. Otherwise the span is reduced symmetrically about the cen-

ter frequency. The lower limit for the span is 1 kHz.

FEef:  -20,0 dBm M1: 1,996 GHz/ -52,5 dBm
EEH: 1 MHz HM2: -- MHz/! -- dBm

-an

=30

-40

=50

il
Il
/1

-70

L

. H#rm‘mﬂw v L‘T'\MJ ol

-100
Cantar: 1,996 GHz Zpan: 2 GHz

Operating manual, 09/2004

6-99 E-1007.9900.15



Spectrum Analyzer

R&S FS300

. CENTEE
Note In the time-domain mode (ZERO SPAN), the [ Freql function key is not avail-
able.
. EEF LIL
Setting the 5. Press the [ | function key in the | M® | submenu.

reference level to
the marker level

The current marker level is set as the reference level (7 6-82). The trace
is shifted vertically until the marker level forms the upper limit of the
measurement diagram. The minimum value that can be set is -110 dBm.

-63

-73

-G53

-93

103

113

123

133

Eaf: -529 d4Bm Mi:
EEk: 1 MHz M2:

1,996 GH=/ -E2,5 dEm
-- MH=z/ -- dBm

Center:

1,996 GHz

Zpar:

2 GHz
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6.2.3.3.2 Setting the Step Size to the Marker Frequency
Use If you set the step size to the marker frequency, you will find that you can

quickly jump back to the start frequency when you are stepping through the
frequency spectrum with the help of the rotary knob.

Positioning markers 1. Turn on the markers (7 6-91, 6-95).

on the trace
2. Pressthe

MARKEE 1
=

or ”“R"Ekj function

key in the“menu.

The selected marker is activated. All further marker settings are for the
active marker, e.g. marker 1.

3. Position the activated marker on the trace (7 6-92, 6-96).
-20,0 dBm M1: 1,665 GHz/! -52,6 dBm

4. Press the

Fef:
EEM:

1 MHz HM2:

-- MHz/ -- dBm

-an

=30

-40

=50

-E0

-70

i

-&0

-an l.d!ﬂ!l“f”'

]
i vt

100

Cantar: 1,5 GHz Zpan: 3 GHz

=MAEKEE

function key in the

-F
sTersize | SUDMeENU.

The step size is set to the current marker frequency.

Note “Setting the step size to the marker frequency” has the same function as the
setting “step size for entering the center frequency” (7 6-73).
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6.2.3.4 Marker Measurement Functions

What the settings From the MKR FCTN submenu, using the markers, you can select certain

are for

spectral components of the input signal to measure the noise power density
and the signal bandwidth.

Note

MEE
The | FEM_ | function key is available only when the markers are turned on.

Selecting the
submenu
MKR FCTN

Function key
assignment

MEE
e Pressthe| FEM_|function key in the“ menu.

The submenu is opened and the appropriate functions are assigned to
the function keys [12].

MEF
FCTH
EETUEM

Fef:  -20,0 dBm M1: 1.5 GHz/ -52.5 dBm
EEH: 1 MHz M2: -- MHz/ -- dBm

-an

=30

-4

=50

-60

|

ik
o Pratthe W‘u
-100

Cantar: 1.5 GHz Span: 3 GHz

FEEQ/S AMFT EllS TEACE TEIG MERZ
ZFAN SHEEF

il Quitting the submenu
EETUEN
L Measuring the noise power density (7 6-103)
W Measuring the signal bandwidth (71 6-104)
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6.2.3.4.1 Measuring the Noise Power Density
Use The R&S FS300 allows you to measure the noise power density at the active
marker position.
Measuring noise 1. Turn on the markers (7 6-91, 6-95).
power density 2. Position the activated marker (7 6-92, 6-96) as desired.
Eef:  -20,0 dBm M1: 1,5 GHz/ =523 dBm
EEM: 1 MHz M2: -- MHz/ -- dBm

-an

=30

-40
-]

-&0 -ﬁ[
-0 'I
f

I

H
W&
mwwww v waﬁmﬂ%

=100

NOIZE MKEE
3. Press the | MRREER | function key in the | FEH_ | submenu.

The noise power density measurement is started at the frequency indi-
cated by a marker. If marker 1 is the only marker that has been turned
on, the measurement is made at its position. If marker 2 has also been
turned on, the measurement is made at its position.

Two points in the frequency domain (one to the right and one to left of
the marker) and two points in the time domain (one to the right and one
to the left of the marker) are used in the calculation to obtain a stable
measurement result. The noise power density is displayed in the marker
field of the appropriate marker.

Eaf: -20,0 dBm Moize 1.5 GHz/! =105 dBm
EEk: 1 MHz M2: -- MH=z/ -- dBm

The noise power density display mode depends on the activated unit:

= dBm/Hz, W/Hz for powers
» dBuV/vHz , mV/+Hz for voltages

De-activating the HOISE . . K
g e Press the | MAREEE | function key in the | F&TH
measurement

5 submenu.

The noise power measurement is terminated. The marker used for the
measurement reverts to being a normal marker. Marker values are again
displayed in the parameter field.
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6.2.3.4.2 Measuring the Filter or Signal Bandwidth

Use

Selecting the
signal spectrum

Measuring the
signal bandwidth

If you want to measure the bandwidth of a certain signal spectrum shown in
the measurement diagram, you can do this with the N dB DOWN function.
Two lines one of which is n dB down on the active reference marker are dis-
played on the screen [13]. The difference between the measured frequencies
is displayed on the screen as the bandwidth.

v
7

T

k

bt Vot g
B B
N dB bandwidth

1. Position marker 1 on the trace maximum which is to form the reference
for the bandwidth measurement (7 6-91).

-a0

-70
-&0
-a0

-100

2. Pressthe

Eaf: -20,0 dBm M1:

EEL:

1 MH=z M2:

1,5 GH=/
-- MH=/

-52,9 dBm
-- dBm

i

/

e

g

AT,

e

Center:

N dE

DOHH function key in the

1,5 GH=

Spar:

SO0 MH=z

MKE
FCTH

> submenu.

An entry field containing the current attenuation setting of N dB is dis-
played. The default setting is 3 dB.

||

3. Enter a new value (7 5-54).
The entry range for the attenuation N is:

0<down<100dB

4. Press the ENTER key [5] to close the entry field.

The new setting is saved and the temporary markers T1 and T2 which
are positioned to the right and left of marker 1 on the trace are activated.
The levels at markers T1 and T2 are N dB less than the level at marker
1. The frequency difference between the markers T1 and T2 (N dB band-
width) is displayed in the parameter field instead of the M2 marker

values.

E-1007.9900.15

6-104

Operating manual, 09/2004



R&S FS300

Spectrum Analyzer

Terminating the
measurement

Eaf: -20,0 dBm M1: 1,5 GH=z/ =529 dEm
EEM: 1 MHz 3 dB Bandwidth: 52 FMHz

=30

-40

o AN T
AL L/

=G0
oo A G
-100
Center: 1,5 GHz Zpar: S00 MHz
N dE . . MEE
Press the | B8 | function key in the | F¥™M_ | submenu.

The signal or filter bandwidth measurement is terminated and the tempo-
rary markers T1 and T2 disappear from the screen. The M2 marker val-
ues are again displayed in the parameter field.
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6.2.3.5 Activating a Display Line

Use If you want to observe whether a signal exceeds or falls below a certain level
you can activate a horizontal display line in the measurement diagram and
adjust its position.

Activating the D-LINE . ;
display line 1. Pressthe function key in the “ menu.
A selection field containing the available settings is displayed.
[Eeral ]

of f

Select the SCROLL setting with rotary knob [10].

Press the ENTER key [5] to close the selection field.

The display line appears at the top edge of the diagram area
(REF LEVEL). The lettering “SCROLL or press ENTER” is displayed and
indicates that the display line can be moved “up” or “down”.

Moving the 4. Change the position of the display line with rotary knob [10].
display line The current level is displayed on the left above the display line.
Eaf: -20,0 dBm M1: -- MH=z/ -- dEm
EEL: 1 MH=z M2: -- MH=z/s -- dBm

-a0

=30

-40

=50 ——E50—dEmr

=G0

-70

o J U M

o
_an Jedha P i .MWM

-100
Center: 1,5 GHz Spar: 3 GHz

—

5. Press the ENTER key [5] to terminate the scroll mode.

The text SCROLL disappears, and the display line is now in its new posi-
tion.

De-activating the R . )
display line 1. Pressthe function key in the “ menu.

A selection field containing the available settings is displayed.

scrall
Select OFF with rotary knob [10].

Press the ENTER key [5] to close the selection field.
The display line disappears from the diagram area.
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6.2.3.6  Setting the Search Criterion of Functions NEXT PEAK LEFT/RIGHT

What the settings From the MARKER SETTINGS submenu, you can set the search criterion of

are for functions NEXT PEAK LEFT/RIGHT. The PEAK EXCURSION softkey en-
ables — for level measurements — the entry of a minimum level value by which
a signal must fall so that it will be identified as a maximum by the NEXT
PEAK LEFT and NEXT NEXT PEAK RIGHT search functions.

Selecting the HAEKER . .

MARKER SETTINGS  ° Press the | *ETNE| function key in the “ menu.

submenu The submenu is opened and the appropriate functions are assigned to
the function keys [12].

Fef:  -20,0 dBm M1: -- MHz/ -] [AEKER

: : - — SETTING=
EEH: 1 MHz M2: MHz ¢ dEm EETURH

-an
FERK

s EXCURS

-4

=50

il
|

|

mmfgwmmw ”IUM ot

-100

Cantar: 1.5 GHz Span: 3 GHz

FEEQ/S AMFT EllS TEACE TEIG MERZ
ZFAN SHEEF

Function key
assignment

MAEKEE, itti
preci=dd  Quitting the submenu

RETUEN

ek | Entering the peak excursion (7 6-108)
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6.2.3.6.1 Entering the Peak Excursion

Use If NEXT PEAK LEFT or NEXT PEAK RIGHT is selected, these functions
search for the next relative maximum left or right of the current marker posi-
tion irrespective of the current signal amplitude. When the signal level de-
creases for a difinite amount, the peak excursion, to either side of the maxi-
mum a relative maximum is given.

FERK MAEKEE

Entering the 4. Press the | B¥US | function key in the | SET™N&3| submenu.

peak excursion

An entry field containing the current setting is displayed. The default set-
ting is 6 dB.

5. Enter a new value in 0.1 dB steps (7 5-54).
The entry range for the reference-point level is:
0 < Peak Excursion <80 dB

The new setting is saved and it is the current search criterion when you
use the functions NEXT PEAK LEFT/RIGHT (7 6-92).

Examples of level The following example illustrates the effect of different settings of the PEAK
measurement with EXCURSION.
different settings of

Raf: -20.0 dBm M1 1 GHzs  -252 dEm
PEAK EXCURSION REH: 10 kHz Ma: &2 kHzJ 156 dB
—z0
-0 3_'%
T
50 nolol i
AL
O | I R A
ol g Ll
AL LA RNAT|
-0 . Y
—100
Center: 1 GHz Span: 500 kH=x

The following table lists the signals as indicated by numbers in the measuring
diagram above, as well as the minimum of the amplitude decrease to both

sides of the signal:

Signal # Min. amplitude decrease to both
sides of the signal

1 10 dB
35dB
48 dB
35dB
10 dB

a o O N
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50 dB
peak excursion

30dB
peak excursion

6 dB
peak excursion

With this setting, NEXT PEAK LEFT and NEXT PEAK RIGHT will not find any
signal, as the signal level does not decrease by more than 48 dB to either
side of any signal.

Order of signals detected:

PEAK: signal 3

NEXT PEAK LEFT: signal 3 (no further signal detected)
NEXT PEAK RIGHT:  signal 3 (no further signal detected)

With this setting, NEXT PEAK LEFT and NEXT PEAK RIGHT will also detect
signals 2 and 4, as the signal level decreases at least by 35 dB to either side
of this signal, which is now greater than the peak excursion.

Order of signals detected:

PEAK: signal 3

NEXT PEAK LEFT: signal 2

NEXT PEAK LEFT: signal 2 (no further signal detected)
NEXT PEAK RIGHT: signal 3

NEXT PEAK RIGHT: signal 4

NEXT PEAK RIGHT:  signal 4 (no further signal detected)

With this setting, all signals will be detected with NEXT PEAK RIGHT or
NEXT PEAK LEFT.

Order of signals detected:

PEAK: signal 3

NEXT PEAK LEFT: signal 2

NEXT PEAK LEFT: signal 1

NEXT PEAK LEFT: signal 1 (no further signal detected)
NEXT PEAK RIGHT: signal 2

NEXT PEAK RIGHT: signal 3

NEXT PEAK RIGHT: signal 4

NEXT PEAK RIGHT: signal 5

NEXT PEAK RIGHT:  signal 5 (no further signal detected)
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6.2.3.7  Setting Reference Points for Level-Difference Measurements

What the settings From the REF FIXED submenu, you can define any reference point within the
are for R&S FS300’s measurement range. You can use this point as a fixed refer-
ence for level-difference measurements using the delta marker (7 6-97).

N EEF
Note The | FEE | function keys are available only when the markers are turned on.
Selecting the b , . “
REF FIXED e Pressthe = | function key in the menu.
submenu The submenu is opened and the appropriate functions are assigned to
the function keys [12].
Eef:  -20,0 dBm M1: 1,5 GHz/ =525 dBm
EEM: 1 MHz M2: -- MHz¢ -- dBm

-an

EEF
FIHED
ON

=30

-4

=50

-Iml- EEF_FOINT
LEUEL

i iy

-100

-60

Fu nCtion key Cantar: 1.5 GHz Span: 3 GHz
. FEEQ/S AMFT EllS TEACE TEIG MERZ
assignment ZPAN _|m ZHEEF
S Quitting the submenu
EETUEN
o Activate reference point entry (72 6-111)
ON
S Activate the M1 marker values as a reference point (72 6-111)
OFF
|RE,_FEUF[_:?_'”T Enter the reference point level (72 6-111)
|REFREE'"T Enter the reference point frequency (72 6-111)
|REFT"§E""T Enter the reference point time (716-111)
N EEF EEF
Note The | FHER | and | FHER | function keys are selection keys. In other words,

only one setting can be activated at any one time. The function key in ques-
tion is highlighted.

FEF FOINT
The | FFE® | function key is available only in the frequency domain

EEF FOINT
(SPAN > 0). The | ™E | function key is available only in the time domain
(ZERO SPAN).
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6.2.3.7.1 Manual Entry of Reference Points
Use There are two methods you can use to find level differences from the trace.

Activating entry of
arbitrary reference
points

Entering reference
point levels

The first method is to define a reference point on the trace using marker 1 (7

6-91).

The second approach is entering arbitrary reference points inside and outside
the measurement diagram.

When you enter arbitrary reference points the M1 marker values are frozen.
Instead, the R reference values are displayed in the parameter field. The M2
marker values indicate the level difference referred to the reference point.

EEF
1. Pressthe| FIiED

function key in the

EEF

FIXED
> submenu.

It is now not possible to move marker 1. The M1 marker values are fro-
zen and are used as fixed reference values R.

Fef:
EEM:

-20,0 dBm F : 1,5 GHz/ =525
1 MHz HM2: -- MHz/! --

dBm
dBm

-an

=30

-40

=50

-E0

-70

-&0

Ml

-an

|
|
g}

ity

e

=100

Cantar: 1,5 GHz Zpan:

FEEF FOINT
2. Pressthe| “E¥ L |function key in the

3 GHz

EEF

FI=ED
> submenu.

An entry field containing the current setting (frozen marker level) is dis-

played.

Ref point level [BRE  |dBm |

3. Enter anew value in 0.1 dB steps (7 5-54).
The entry range for the reference-point level is:

-200 [dBm] < Ref point level £ +200 [dBm]

The new setting is saved and displayed in the diagram area. The value is
not displayed if it is outside the diagram area.
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Entering areference  4a) Frequency-domain display mode (SPAN > 0, 7 6-70):

point frequency REF_FOINT FEF
e Pressthe| F¥ | function key in the | F*EE_|submenu.
An entry field containing the current setting (frozen marker frequency)is
displayed.

o Enter a new value (7 5-54).
The entry range for the reference point frequency is:

0 < Ref point freq <3 GHz

The new setting is saved and displayed in the diagram area. The value is
not displayed if it is outside the diagram area.

The level and the frequency at the reference point form the fixed refer-
ence point for level-difference measurements with the delta marker in the
frequency domain (2 6-97).

Eaf: -20,0 dBm E : 00 MH=/! -40,0 dBm
EEk: 1 MHz M: 1 GHz/ -12,5 4B
=20
=30
-40
-50
b
50 ﬁ
il ﬂ
Mﬁﬂi‘.ﬁmﬂrﬂw / ‘JL.W
-a0
-100
Center: 1,5 GHz Zpar: 3 GHz

Entering areference  4b) Time-domain display mode (ZERO SPAN, 7 6-77):

point time FEF_FOINT i REF
e Pressthe| ™E |function key in the | F*EE, | submenu.

An entry field containing the current setting (frozen marker time) is dis-
played.

Ref point time [B0  [ws |

o Enter a new value (7 5-54).
The entry range for the reference-point time is:

0 s < Ref point time <tsweep
where tsweep - current SWEEP time (7 6-121)

The new setting is saved and displayed in the diagram area. If the value
is outside the diagram area, it is not displayed.

The reference point level and time form a fixed reference point for level
difference measurements with the delta marker in the time domain (7 6-
97).
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Activating M1
marker values as
reference points

Eaf:
EEk:

-20,0 d4Bm F :
1 MHz M:

20000000 =7
-19999935 =/

-40,0 dEm
-129 4B

=30

-40

=50

-G0

-7o

-&0

-a0

-100

Center:

FlED
Press the | fiit

function key in the | FIEE,

1,5 GHz

Time:

EEF

1 =fdiv

submenu.

The reference values (R) disappear from the screen and the M1 marker
values are again activated. Marker 1 is positioned on the last reference
point frequency on the trace and can again be moved, e.g. in the fre-
quency-domain display mode.

Fef:
EEM:

-20,0 dBm M1:
1 MHz HM2:

SO0 MHz/!
1.5 GHz/!

-a0,4 dBm
-52.9 dBm

-an

=30

-40

=50

-E0

-70

.

|
H
1l

-&0

ot

A

i

=100

Canter:

1,5 GHz

Zpan:

3 GHz
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6.2.4 Setting the Bandwidths and the Sweep Time (BW/SWEEP
Menu)

What the settings You can set the resolution bandwidth (RBW), the video bandwidth (VBW) and
are for the sweep time using the BW/SWEEP menu.

The parameters determine the measurement procedure and can be coupled
as a function of the SPAN or set independently.

Selecting the e Selectthe menu with the <« or » cursor key [6].
BW/SWEEP menu o ) .
The menu name is highlighted and the appropriate functions are as-

signed to the function keys [12].

Ref: -20,0 dBm M1 -- MHz¢ -- dBm | REZ EH
REH: 1 MHz M2: - MHz/ —— dEm | FANUAL
-0
-0
40 NDED Bk

MANUAL

=50

NIDED EW

:: |I II |r|| COUPLING
)

. Cantar: 1,5 GH hy : 5 GH
Function key bl - e :
. FEEQS AMFT MEE TEACE TEIG MERS
assignment ZFAN W

REsen | Setting the resolution bandwidth manually (7 6-115)
RES.EH | Activating automatic resolution bandwidth setting (7 6-115)
[ETEH]  Setting the video bandwidth manually (7 6-116)
[IEECBH]  Activating automatic video bandwidth setting (7 6-116)

ek Open submenu:

=| Setting the RBW/VBW coupling ratio (72 6-117)
UEER Open submenu:
=| Setting the sweep time (72 6-119)
N EEZ Bl EEZ EH UIDED El | [WDEQ EL
Note The | MANUAL || RUTD | function keys and the | MARUAL | [ BUTEH fynction keys are

selection keys. In other words, only one setting can be activated at any one
time. The function key in question is highlighted.
The RES BW AUTO and VIDEO BW AUTO functions are the default settings.

EE= EBH
The | A1 | function key is not available in the time-domain display mode

(ZERO SPAN).
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6.2.4.1  Setting the Resolution Bandwidth

Use

Setting the
resolution
bandwidth
manually

Activating automatic
resolution
bandwidth setting

The span and the resolution bandwidth can be set independently. In the de-
fault setting, however, these two parameters are coupled to make operating
the instrument easier. This setting is recommended for many applications
because operating errors are prevented. To make certain measurements, it
may be necessary to set the resolution bandwidth and the span independ-
ently. With the R&S FS300, you can manually set resolution bandwidths from
200 Hzto 1 MHz ina 1, 2, 3, 5,10 sequence.

FEZ BH ] )
1. Press the | MR | fynction key in the W menu.

A selection field containing the available settings is displayed. The de-
fault setting is 1 MHz.

100 kHz -
200 kH=z
S00 kHz
SO0 kH=

Select a resolution bandwidth with rotary knob [10].

Press the ENTER key [5] to close the selection field.
The new setting is saved and the resolution filter is configured.

FEZ EH . )
e Pressthe| R |function key in the W menu.

The resolution bandwidth is set to '/so of the span. If the span is changed,
the resolution bandwidth is adjusted automatically.

Note

EE= Bl
The | BT | function key is not available in the time-domain display mode

(ZERO SPAN).
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6.2.4.2  Setting the Video Bandwidth

Use You can set a variety of video bandwidths to smooth the trace. You can set
video bandwidths from 10 Hz to 1 MHz in a 1, 2, 3, 5, 10 sequence on the
R&S FS300.

Setting the video R o : .

bandwidth manually 1. Pressthe function key in theW menu.

A selection field containing the available settings is displayed. The de-
fault setting is 1 MHz.

200 kH=z
300 kH=z
SO0 kH=

Hoarne

Select a video bandwidth with rotary knob [10].

Press the ENTER key [5] to close the selection field.
The new setting is saved and the selected video bandwidth is set.

Activating o : .

automatic video e Pressthe function key in the W menu.

bandwidth The R&S FS300’s video bandwidth is set to three times the resolution
setting bandwidth. If the resolution bandwidth is changed, the video bandwidth is

adjusted automatically.
Within the permissible setting range, the video bandwidth is set to the
value that is closest to three times the value of the resolution bandwidth.

The coupling ratio can be changed (7 6-117).
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6.2.4.3 RBW/VBW Coupling Ratio

What the settings You can set the coupling ratio between the video bandwidth and the resolu-
are for tion bandwidth using the COUPLING RATIO submenu.

Selecting the , .

COUPLING e Pressthe | function key in the W menu.

RATIO submenu The submenu is opened and the appropriate functions are assigned to

the function keys [12].

COUFLING
EATIO
EETUEN

Eaf: -20,0 dBm M1: -- MH=z/ -- dEm
EEl): 1 MHz M2: == MH=z¢ == dEm

-20 —_—
EELER
a0 MANLAL
- EELERW
40 AUTO

=50
Il
i fﬂ
=G0 ||U|
a0 MWWMJ

=100

Center: 1.5 GHz Spar:

FEEQ/ AMFT MEE TEACE TEIG MERZ
ZFAN

Function key

assignment
Pedl  Quitting the submenu
EETUEN
ieL | Setting the coupling ratio manually (72 6-118)
REiTs | Activating the default setting for the coupling ratio (7 6-118)
N EEWAUE EEHW/IEH
Note The | MAHURLY and | AU function keys are selection keys. In other words,

only one setting can be activated at any one time. The function key in ques-
tion is highlighted.
The RBW/VBW AUTO function is the default setting.
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6.2.4.3.1 Changing the Coupling Ratio

) FEHZIEH COURL
Setting the 1. Press the | MAWAL | function key in the | FATIS_ | submenu.
coupling ratio =

manually An entry field containing the current setting is displayed. The default set-
ting is 1.

REWAGH [N | ]

2. Enter anew value (7 5-54).
The entry range for the coupling ratio is:

0.001 < RBW/VBW <1000

The new setting is saved and the VBW/RBW coupling ratio is set. If the
resolution bandwidth is changed, the video bandwidth is adjusted auto-

matically.
H i EBH/UEK CaUFL
Activating t.he e Pressthe| R |function key in the | FAT_ | submenu.
default setting for &
the coupling ratio The R&S FS300‘s video bandwidth is set to three times the resolution
bandwidth.
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6.2.4.4  Setting the Sweep

What the settings You can select the type of sweep and the sweep time from the SWEEP sub-
are for menu.

Selecting the SLIEER : .

SWEEP e Pressthe | function key in the W menu.

submenu The submenu opens and the appropriate functions are assigned to the

function keys [12].

Eaf: -20,0 dBm M1: -- MH=z/ -- dEm
EEl): 1 MHz M2: == MH=z¢ == dEm
-20
=30
" ZINGLE
0 ZHEEF
-=0 O, OF
ZHEEFZ
i L
EEFERT
-7 ZEL
f HIH ZHEEF
=G0 I
-a0 I Eﬂ!ﬂ&r h’wﬁﬂ‘ﬂrﬁﬁ&
=100 TIME
Center: 1.5 GHz Spar: 3 GHz AUTO
FEEQ/ AMFT MEF TEACE TEIG MERZ
ZFAN

Function key

assignment
SR Quitting the submenu
EETUEH
L Starting the continuous sweep (7 6-120)
e Performing an n-times sweep (7 6-120)
209 | Setting the number of sweeps (7 6-120)
REFERT Repeating an n-times sweep (7 6-121)
SHEEF
ShIEER Setting the sweep time manually (7 6-121)
MANUAL
SHEEF | Activating automatic sweep time setting (7 6-121)
AUTO

N CONT SINGLE SHEEF SHEEF
Note The | sHEEF | | SHEEF | function keys and the M JHE | function keys are

selection keys. In other words, only one setting is activated at any one time.
The function key in question is highlighted.

The COUNT SWEEP and SWEEP TIME AUTO functions are the default set-
tings.

EE= Bl
The | BT | function key is not available in the time-domain display mode

(ZERO SPAN).
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6.2.4.4.1

Use

Starting a
continuous sweep

Performing an
n-times sweep

Setting the
number of sweeps

Repeating an
n-times sweep

Selecting the Frequency Sweep

Frequency sweep is the process where the resolution filter covers a defined
frequency range.

Sweeps may be performed continuously (CONT SWEEP) or once (SIN-
GLE SWEEP).

CONT

Press the | *HEEF submenu.

function key in the | SHEEF,

The sweep repeats continuously when the trigger event is detected (7 6-
132).

SINGLE

Press the | *HEEF submenu.

function key in the | =HEEF,

An n-times sweep is started when the trigger event is detected. The
number of sweeps is specified with the NO. OF SWEEPS setting (7 be-
low).

SINGLE
When you repeatedly press the | =HEEF

function key, the previous trace

is cleared and a new frequency sweep (n times) is started.

HNd. dF
Press the | *HEEF= | function key in the | SHEEF,

submenu.

An entry field containing the current setting is displayed. The default set-
ting is O (endless sweeps).

Enter a new value (7 5-54).
The entry range for the number of sweeps is:

0 <Cycle Count £32767

The new setting is saved and when a single sweep has been started, the
sweep is repeated n times.

Press the | .jigse

submenu.

function key in the | SHEEF,

An n-times sweep is started when the trigger event is detected. The trace
is not cleared on completion of the sweep as would be the case with the
single-sweep function.

This is most relevant in relation to the TRACE AVERAGE and HOLD
functions if measured values that have already been recorded have to be
taken into account for averaging and finding the minimum/maximum.
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6.2.4.4.2 Setting the Sweep Time

Use The sweep time is the time taken by the resolution filter set to a specific
bandwidth (RBW) to sweep a particular frequency range or span.
In the default setting, the sweep time is coupled to the span (SPAN), the
resolution bandwidth (RBW) and the video filter (VBW).

Setting the sweep =hiEER , , SLEEF

time manually 1. Pressthe| & | function key in the =/ submenu.

2.
3.
Activating .
automatic sweep
time setting

An entry field containing the current setting is displayed. The default set-
ting is 15.5 ms. The default setting is at SPAN = 1 GHz and

= RBW =300 kHz: 137.833 ms
= RBW=1MHz: 24.825ms

Sweep Time [0 |we ] ||

Enter a new value (7 5-54).
The entry range for the sweep time is:
0 ms < Sweep Time <10 ms

Press the ENTER key [5] to close the entry field.
The new setting is saved and the new sweep time activated.

SHEEF
Press the | M5 | function key in the | *HEE, i submenu.

The sweep time is coupled to the span, the resolution bandwidth (RBW)
and the video bandwidth (VBW). The sweep time is automatically ad-
justed if either the span, the RBW or the VBW are changed.

The R&S FS300 always selects the shortest possible sweep time consis-
tent with valid results. The maximum level error trade-off for a longer
sweep time is < 0.1 dB. If you do not want the additional bandwidth and
level error, set the sweep time manually to three times the suggested
value (7 above).
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6.2.5 Measured-Value Display (TRACE Menu)

What the settings Using the TRACE menu, you can apply various display modes to the input-
are for signal results. Two traces (Trace 1, Trace 2) are provided for this purpose.
Selecting the e Selectthe menu with the <« or » cursor key [6].

TRACE menu

The menu name is highlighted and the appropriate functions are as-
signed to the function keys [12].

Fef:  -20,0 dBm M1: -- MHz/ -- dBm | SELECT
REH: 1 MHz M2: -- MHz/ -- dBm | TFACE
=
-0
-0
-+ HOLD
-0 TRACE
AUERAGE
-E0 Jh
i f H {1 VIEH
-&0 i
- ﬂhﬂ”‘w'ﬂdnﬁ!‘l‘if\ﬁﬂmi‘ﬁ}\" i e BLANE

-100

Cantar: 1.5 GHz Span: 3 GHz
FEEQ! AMFT MEE B¢ TEACE TEIG MERZ
ZFAN ZHEEF

Function key
assignments

sttt Open submenu:
=| Selecting the active trace (7 6-123)
LA Trace display mode: Overwrite mode (7 6-126)
AL Trace display mode: Min/Max Hold (7 6-126)
aeneee | Trace display mode: Averaging (7 6-126)
. Freezing the trace (72 6-126)
AT Blanking out the trace (7 6-126)

HATH Open submenu:
=| Trace difference function (72 6-129)

N . CLERE/ TEACE .
Note The function keys | HFITE | | HOLD | RUERREE | | MEW ) o | BLANE | gre gelection

keys. In other words, only one setting can be active at any one time. The
function key in question is highlighted.
The CLEAR/WRITE function is the default setting.

The | MAM_ | function key is only available when both traces are on (7 6-123).
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6.2.5.1  Selecting the Active Trace

What the settings
are for

Selecting the
SELECT TRACE
submenu

Function key
assignment

SELECT
TERCE

EETUEN

TREACE 1

TRERCE 2

Via the SELECT TRACE submenu, you can activate a second trace and se-

lect the current trace
be applied.

(Trace 1, Trace 2) to which all the following settings will

SELECT
e Pressthe| TRACE

| function key in the ﬂ menu.

The submenu opens and the appropriate functions are assigned to the

function keys [12

Fef:
EEM:

1.

-20,0 dBm M1: -- MH=z/ -- dBm
1 MHz M2: -- MHz/ -- dBm

ZELECT
TEACE
EETUEN

-an

=30

TEACE 1

-4

=50

TERCE 2

-60

-70

i
\

-&0

a0 Hf'mw&.amfmrw ”[ U{mmw

-100

tar: 1.5 GHz Span: 3 GHz

FEEQ/S
ZFAN

AMFT MEE EllS TEACE TEIG MERZ
SHEEF

Quitting the submenu

Turn on and activate Trace 1 (7 6-124)

Turn on and activate Trace 2 (7 6-124)

Note

The function keys |TFAE 11 and |TRREE 21 gre selection keys. In other words,

only one setting can be active at any one time. The function key in question is

highlighted.
The TRACE 1 functio

n is the default setting.
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6.2.5.1.1 Activating Traces

Use The measured values for the input signal can be displayed using two different
traces (Trace 1 and Trace 2). However, only one trace is active and can be
used at any one time. The other trace is frozen and displayed. This means
that the two traces can be compared.

Activating When you switch on the R&S FS300, Trace 1 is automatically turned on and
Trace 1 activated. Trace 2 is turned off. All the settings are for Trace 1.

SELECT
e In the | M€} submenu, press the |FR%E 1] function key if Trace 2 is

turned on and active.

Trace 1 becomes the active trace. All the following settings are for this
trace. The current display mode, e.g. MAX HOLD (MAX, 72 6-126), is
displayed in the top left of the diagram area in the trace colour:

Eef: -20,0 dBm Mi: -- MH=z/! -- dBm
HA=  EEH: 1 MHz M2: -- MHz/ -- dBm

-an

=30

-40

=50

|

i

I

-an

=100

Cantar: 1,5 GHz Zpan: 3 GHz
Turning on When the R&S FS300 is turned on, Trace 2 is turned off. When the trace is
and activating called for the first time, the CLEAR/WRITE display mode is set.
Trace 2 TFLEET
o Press the |[TRREE 2| function key in the | TRR*E_ | submenu.

Trace 2 becomes the active trace. All subsequent settings are for this
trace. In the top left of the diagram area, the current display mode is
shown in the trace colour, e.g. CLEAR/WRITE (CLR, 7 6-126):

Eaf: -20,0 dBm M1: -- MHz/ -- dBm
CLE  EEH: 1 MHz M2: -- MH=z/! -- dBm
-20
-30
-40
-0
-0 limil
| Hﬂ\
ikl tﬁ\!
R Ww e
-100
Center: 1,5 GHz Span: 3 GHz
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i SELECT
Turning off 1. Press the | 2| function key in the | TR%E_ | submenu.
Trace 2 =
Trace 2 is now active.
2. Press the | BLARE | function key in the [l menu.
Trace 2 is blanked out.
. SELERT
3. Press the | ™ 1| function key in the | ™€} submenu.
Trace 1 is activated and Trace 2 is turned off.
Note The current values are displayed in the trace colour. This means that you can

quickly tell which trace has been activated.
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6.2.5.2 Displaying the Active Trace

Use

Displaying
current
measured values

You can select the following settings for displaying the active trace:

CLEAR/WRITE
Overwrites the trace on every frequency sweep.

HOLD
Displays the minimum/maximum over several sweeps.

This function is used to find the minimum/maximum value of a signal
over several frequency sweeps (7 CONT. SWEEP, 6-120). This is par-
ticularly useful in the case of modulated or pulse-like signals. On every
sweep, more data is added to the signal spectrum until all the signal
components are displayed using a type of “envelope curve”.

AVERAGE
Displays the average over several frequency sweeps.

This function is used to display the signal average over several fre-
quency sweeps. This function is most useful for sine signals which have
been degraded by noise. Essentially, noise can be eliminated by averag-
ing the samples over several frequency sweeps.

After a measurement has been performed, the trace can be frozen (VIEW) or
blanked out (BLANK).

When the R&S FS300 is switched on, Trace 1 is active and is displayed in
the CLEAR/WRITE display mode.

CLERE/ ) ) e
Press the | MFIE | function key in the [FE& menu.

The overwrite mode is set. This means that the trace is overwritten on
every frequency sweep.

Eaf: -20,0 d4Bm M1: -- MH=z/ -- dEm
EEk: 1 MHz M2: -- MH=z¢ -- dBm

=30

-40

=50

|

I

; i
2Pttt

-100
Center: 1,5 GHz Zpar: 3 GHz
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Displaying signal
minimum/maximum

Displaying
average values

Press the | ML | function key in the [ menu.

A selection field containing the available settings is displayed. The de-
fault setting is Min Hold.

Trace Hald

Max Haold
Min Held

Select a settings for displaying the active trace with rotary knob [10].

Press the ENTER key [5] to close the selection field.

The MIN/MAX function is activated. This means that, after every sweep,
the R&S FS300 only transfers the new measured value to the measured
value memory if it is smaller/greater than the previous value. The current
display mode , e. g. MAX, is displayed in the top left of the diagram area.

Eaf: -20,0 dBm M1: -- MHz/ -- dBm
HAX  EEL: 1 MHz M2: -- MH=z/ -- dBm

-20

=30

-40

=50

|

i

-&0 T
-90
-100
Center: 1,5 GHz Span: 3 GHz
TERCE . . TRACE
Press the | \"EFREE | fnction key in the B8 menu.

Averaging is activated. The average is taken over several frequency
sweeps.

An entry field for entering the number of frequency sweeps is displayed.
The default setting is O.

Enter a new value (7 5-54).
The entry range for the number of frequency sweeps is:

0 < Sweep Count £ 100

where:

Sweep Count =0 Continuous averaging

Sweep Count =1 No averaging

Sweep Count > 1 Averaging over the specified number of fre-

quency sweeps

If the continuous sweep mode (7
CONT. SWEEP, 6-120) has been selected,
continuous averaging is automatically acti-
vated when the specified number of sweeps
has been performed.
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Freezing traces

Blanking traces

Press ENTER key [5] to close the entry field.

The new setting is saved. Averaging is started and the result is dis-
played. The current display mode AVG is shown in the top left of the
diagram area.

Fef: -20,0 dBm M1: -- MHz/! -- dBm
AIG  EEW: 1 MH=z HM2: -- MH=z/ -- dBm
=20
=30
-40)
=50
-0
i
il fUL
_ai ﬂ#MWF~WVva*h+~WV**‘4WJH u ey A s ke Rt bl

-100
Center: 1,5 GHz Span: 3 GHz

Press the | “EM | function key in the &8 menu.

The current trace is frozen and displayed.

CLERE/ TEACE . . TRACE
Press the | HFITE HOLD ) or | RUERREE ] fnction key in the [FREEE menu

when you want to update the trace.

Press the | ELAHE | function key in the [ menu.

The trace is blanked out of the measurement diagram.

If the trace has been frozen previously at some time, it can be returned to

the display by pressing the | "E¥ | function key. Otherwise, the trace is
deleted.
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6-128 Operating manual, 09/2004



R&S FS300

Spectrum Analyzer

6.2.5.3 Trace Difference Function

Note The | MAM_| function key is available only if both traces are turned on (7 6-
123).

What the settings You can activate the difference function for two traces (Trace 1, Trace 2) from

are for the MATH submenu and use this function to analyze the input signal.

selecting the MATH 0 press the | MH_| function key in the S menu.

submenu =

Function key
assignment

MATH
EETUEN

T1-T2=T1

TEARCE
FOZ

TREACE
MATH OFF

The submenu opens and the appropriate functions are assigned to the
function keys [12].

Eaf: -20,0 dBm M1: -- MH=z/ -- dEm ~
HAX  EEM: 1 MHz Ma: -- MHz/ -- dBm (L
EETUEN
-0
30 T1-T2=T1
-40
-50
-60 |imi|
| Hﬂﬁ
i b AL
-an
TRRACE
-100 MATH OFF
Center: 1.5 GHz Spar: 3 GHz
FEEG/ AMFFT HEF EH/ TRACE TEIG HMERZ
ZFAN ZLIEEF

Quitting the submenu

Activating the trace difference function (7 6-130)
Repositioning Trace 1 (result) (72 6-130)
Turning off the trace difference function (7 6-130)
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6.2.5.3.1 Activating the Trace Difference Function

Use You can use the R&S FS300’s MATH function to directly determine differ-
ences between signals by forming the difference of two traces. The new ref-
erence for the difference trace is in the center of the measurement diagram
(50 %). The difference trace can be moved within the measurement diagram
by changing the reference.

Turning on the

difference

function The new trace, Trace 1, is the difference of the old traces, e.g. T1 =T1 -
T2. Each measured value represented by Trace 2 is subtracted from the
corresponding measured value represented by Trace 1.

1. Press the |""1&=0 function key in the | MR | submenu.

Eef: -20,0 dBm Mi: -- MH=z/! -- dBm
EEM: 1 MHz M2: -- MHz/ -- dBm

-an

=30

-40

=50

-E0

-70

e
—
c= S

-&0

-an

-100
Cantar: 1,5 GHz Zpan: 3 GHz
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Repositioning

TEACE

FOZ i i MATH
Trace 1 (result) 2. Pressthe function key in the =|submenu.
A reference line is displayed in the middle of the current diagram area.
The text “SCROLL or press ENTER” is displayed to tell you that the trace
can be moved up or down.
3. Change the position of the reference line with rotary knob [10].
The current position in % is displayed on the left above the reference
line.
4. Press the ENTER key [5] to terminate scrolling.
The text “SCROLL” disappears and Trace 1 is now in its new position.
The new setting is saved.
Eaf: -20,0 dBm M1: -- MH=z/ -- dEm
EEL: 1 MH=z M2: -- MH=z/s -- dBm
=20
=30
1 - bt Ui - L T 1] - L Y P -
=50
il
| Uﬂﬁ
-0 y. VJA\
-an
=100
Center: 1,5 GHz Spar: 3 GHz
You can then display (7 6-126) and analyze (72 6-90) Trace 1 in any way
you want.
i TEACE
Turning off the trace Press the [M"RH OFF| function key in the | MM _ | submenu.
difference function =
The difference function for the two traces (T1=T1-T2) is turned off and
the two traces are again displayed independently.
Note While a math function is being performed on both traces, it is not possible to

change the active trace.
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6.2.6 Triggering Measurements (TRIG Menu)

What the settings From the TRIG menu, you can select a variety of trigger sources. You can set
are for the trigger edge and the measurement time for external trigger signals (TTL).
Selecting the e Selectthe menu with the <« or » cursor key [6].

TRIG menu

The menu name is highlighted and the appropriate functions are as-
signed to the function keys [12].

Eef: =200 dEm M1: -- MH=z/ -- dBm
EEM: 1 MHz M2: -- MHz¢ -- dBm

-an

=30

EXTEENAL
=

-4

=50

LINE

-60

-70

f’ U]
Al e | Lﬁw

Cantar: 1.5 GHz Span: 3 GHz

FEEQ/S AMFT MEE EllS TEACE MERZ
ZFAN SHEEF

Function key

assignment

cree run|  Free-running measurement. No explicit triggering of the start of measurement
(7 6-133)

ewrerna| OPEN submenu:
=| Triggering by an external TTL signal (7 6-135)
N Triggering by the display level (7 6-133)
LINE Triggering related to the zero crossings of the AC line voltage (7 6-133)
ke, | Enter trigger offset (7 6-137)
Note The [FREE RUH| |ERTERNAL) | UIBEG } and | ENE | functions keys are selection keys.

In other words, only one setting can be activated at any one time. The func-
tion key in question is highlighted.
The FREE RUN function is the default setting.

The | “PEY | function key is available only in the time-domain display mode
(ZERO SPAN).
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6.2.6.1 Internal Trigger Sources

Use

Free-running
triggering

Triggering by
display level
(only available in
time domain,
ZERO SPAN)

Depending on the measurement, you can use a variety of criteria for trigger-
ing measurements in the frequency domain (SPAN > 0) or in the time domain
(ZERO SPAN).

=  Free-running triggering
= Triggering by the display level (only in the time domain, ZERO SPAN)
= Triggering by the AC line frequency

Suitable for measurements on stationary signals where a time reference is
not necessary.

e Press the [FFEE EMN fnction key in the menu.

There is no explicit triggering of the start of measurements. When one
measurement has been completed, another is started immediately.

If the video trigger is used, triggering on signals whose carrier amplitude is a
function of time is possible. This means that measurements can be made on
bursts which are often encountered in mobile radio applications.

1. Pressthe| "PE? [function key in themenu.

A horizontal trigger line is displayed in the diagram area. The associated
trigger level is displayed above the trigger line on the left.

An entry field for entering the trigger level is also displayed. The trigger
level can be set to between 0 % and 100 % of the diagram height. The
default setting is 50 % corresponding to e.g. -60.0 dBm.

Tria. Uideo

2. Enter anew value (7 5-54).
The entry range for the trigger level is:

0 % < Trigger Video <100 %

3. Press the ENTER key [5] to close the entry field.

The trigger line is in its new position and the current trigger level indi-
cates how large the input level must be to start the next measurement.

Eaf: -20,0 dBm M1: -- MH=z/ -- dEm
EEL: 1 MH=z M2: -- MH=¢ -- dEm
-20
=30
=40
=50
=1 s
=G0
-7
-&0
-a0
-100
Center: 1,5 GHz Tima: 1 =/din
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Triggering by
the AC line
frequency

This makes it possible to perform synchronized measurements on video sig-
nals, for example, which can even be triggered using the frequency of the AC
line.

e Pressthe| MME |function keyinthemenu.

The measurement is triggered by referencing the AC line.

E-1007.9900.15
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6.2.6.2 External Trigger Sources

What the settings From the EXTERNAL submenu, you can activate an external TTL signal and
are for specify the trigger edge for triggering measurements.

Selecting the e : . TRIG

EXTERNAL e Pressthe % | function key in the - menu.

submenu The submenu is opened and the appropriate functions are assigned to

Function key
assignment

the function keys [12].

Eaf: -20,0
EEl): 1

dEBm M1: -- MH=z/ -- dBm
MHz Ma: -- MH=z/¢ == dBm

-a0

FALLING
EDGE

i
il

B

-100

Center:

1.5 GHz Spar: 3 GHz

FEEQ/ AMFT
ZFAN

MEE B/ TEACE MERZ
SHEEF

sl Quitting the submenu

EETUEN
RIIHE Triggering on the rising edge of the external TTL signal (7 6-136)
FRLLIE | Triggering on the falling edge of the external TTL signal (7 6-136)
B EIZING FALLING
Note The | BB%E | and | EB%E | function keys are selection keys. In other words,

only one setting can be selected at any one time. The function key in question
is highlighted.
The RISING EDGE function is the default setting.
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6.2.6.2.1 Setting the Trigger Edge for External TTL Signals

Use

Rising trigger
edge

Falling trigger
edge

For certain measurements, you can use an external TTL signal (squarewave
signal) as a trigger. The trigger period is user-selectable. The R&S FS300
allows you to set triggering on a rising or on a falling edge of the squarewave.

1. Connect the external signal source to the R&S FS300’s input connector

[14].
2. a)Press the

EIZING .
EDEE | function key in the

E”TER”';'- submenu.

The measurement is started on every positive-going edge of the trigger

signal.

b) Press the

FALLING . .
EDEE | function key in the

E”TER"“:,'- submenu.

The measurement is started on every negative-going edge of the trigger

signal.

E-1007.9900.15
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6.2.6.3  Setting a Trigger Offset

Use If the time difference between the signal to be measured and the trigger event
is too great (t > tsweep), YOU can enter a time (trigger offset) by which the trig-
ger point will be advanced or delayed.

H TEIG ™
tEringtg:alpgf?set 1. Press the | "FF*ET | function key in the menu.

An entry field containing the current setting is displayed. The default set-
ting is 0.000 ms.

Trigger Delay [ORER  |w= | ||

2. Enter anew value (7 5-54).
The entry range for the trigger offset is:

0 s < Trigger Delay £ 100 ms (SPAN > 0)
-Sweep Time < Trigger Delay £ 100 ms (ZERO SPAN)

3. Press the ENTER key [5] to close the entry field.

The new setting is saved and the trigger offset is added to the trigger
point.
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6.2.7 Measurement Functions (MEAS Menu)

What the settings From the MEAS menu, you can measure the power in the time domain
are for (ZERO SPAN) as well as the third-order intercept point.

Selecting the e Select the menu with the < or » cursor key [6].

MEAS menu

The menu name is highlighted and the appropriate functions are as-
signed to the function keys [12].

Eef: =200 dEm M1: -- MH=z/ -- dBm
EEM: 1 MHz M2: -- MHz¢ -- dBm
-20
_an Tl
-4
-E0
-0 II II
it fﬂ\
-&0 ]|||| Kﬁ{
-a0 ’E‘Mmﬂﬁﬂ‘mmrl t Fr LT&.E
-100
Cantar: 1.5 GHz Span: 3 GHz

FEEQ/S AMFT MEE EllS TEACE TEIG
ZFAN SHEEF

Function key

assignment
mee Tl Open submenu: (7 6-139)
=| Measure the power in the time domain (ZERO SPAN)
- Measure the third-order intercept point (7 6-143)
N TIME [n-
Note The |”“'" FHE| function key is only available in the time domain (ZERO SPAN).
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6.2.7.1  Measuring the Power in the Time Domain

What the settings
are for

Selecting the
TIME DOMAIN PWR
submenu

Function key
assignment

TIME Di0-
MAIN FHE

EETUEN

FEAK

MEAN

STRET
LIMIT

STOF
LIMIT

OFF

From the TIME DOMAIN PWR submenu, you can determine the trace section
for which the power measurement is to be performed. You can measure ei-
ther the mean power (MEAN) or the peak power (PEAK).

Wiz 107 . . FERS
e Press the "N P function key in the menu.

The submenu opens and the appropriate functions are assigned to the

function keys [12].

Eef: =200 dEm M1: -- MH=z/
EEM: 1 MHz M2: -- MHz¢
-20
=30
- MERM
-E0
ZTRAET
LIMIT
-0
ZTOP
-7 LIMIT
-&0
-a0
-100
Cantar: 1.5 GHz Tirne: 1 ='div
FEEQ! AMFT MEE B¢ TEACE TEIG
ZFAN ZHEEF

Quitting the submenu

Output the peak value within the section

Output the mean value within the section

Insert a vertical line
to limit the lower (left) part of a section

Insert a vertical line
to limit the upper (right) part of a section

Switch off the power measurement

(7 6-140)

(7 6-140)

(71 6-140)

(71 6-140)
(71 6-140)
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6.2.7.1.1 Measuring the Power

Use

Activating the time
domain mode

By using the "Time Domain Power" measurement function, the R&S FS300
determines in the time domain (ZERO SPAN) the power of the signal by inte-
grating the pixels within the selected section. This allows you to measure the
power of TDMA signals, for example, during the transmission phase or during
the mute phase. You can measure either the mean power (MEAN) or the
peak power (PEAK).

If both the switch-on and the switch-off phase of a burst signal are displayed,
you can limit the measurement range to the transmission phase or the mute
phase by means of the vertical lines. Since both phases are measured sepa-
rately, you can determine the S/N power ratio of a TDMA signal, for example.

-an

=30

-40

=50

-E0

-70

-&0

-an

=100

Fef:
EEM:

-20,0 dBm M1:
1 MHz HM2:

-- MHz/
-- MHz/!

-- dBm
-- dBm

—

|

—

P

e

A

=]

Canter:

1,5 GHz

Zpan:

3 GHz

1. Switch the R&S FS300 to the time domain mode (ZERO SPAN, 7 6-77).

=30

-40

=50

-G0

-7o

-&0

-a0

-100

Eaf:
EEk:

-20,0 d4Bm M1:
1 MHz HM2:

-- MH=/
-- MHz¢

-- dBm
-- dBm

Center:

1,5 GHz

Time:

1 =fdiv
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Activating the >

measurement ’
3.

TIME Dio-
Press the | FER& | function key in the |"H} B submenu.

The maximum power is measured within the limit lines T1 and T2 and
displayed in the parameter field (PEAK:). In the default setting, these are
the left (T1) and the right (T2) limit lines of the measurement diagram.

Eaf: -200 dBEm T1: a=r T2 9496 =
EEk: 1 MHz FERK: ¢ -52,5 dBm

=30

-40

=50

-G0

-7o

-&0

-a0

-100
Center: 1,5 GHz Time: 1 =ddin

TIME DiO-
Press the | "B | function key in the | B submenu.

The mean power is measured within the limit lines T1 and T2 and dis-
played in the parameter field (MEAN:). In the default setting, these are
the left and the right limit lines of the measurement diagram.

Eef: -20,0 dBm T1: o o=f T2 9496 =
EEM: 1 MHz MERN: ! -52.9 dBm

-an

=30

-40

=50

-E0

-70

-&0

-an

-100
Cantar: 1,5 GHz Timne: 1 =/div
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Changing the
measurement range
(limit lines)

Deactivating the
measurement

ETART . . TIME Dio-
Press the | T | function key in the |"H% B submenu.

A limit line is inserted at the left side of the diagram. The "SCROLL or
press ENTER" display shows you that the limit lines can be scrolled to
the left or to the right.

Use the rotary knob [10] to change the position of the limit line.

The current position T1 of the left limit line and the new measured pa-
rameter are displayed in the parameter field.

Eaf: -20,0 dBm T1: 24 =f T2 996 =
EEk: 1 MHz MERN: ! -52,9 dBm

-20

=30

-40

=50

-&0

-70

-&0

-a0

-100
Center: 1,5 GHz Time: 1 =/din

Press the ENTER key [5] to terminate scrolling.
The SCROLL inscription disappears and the limit line is repositioned.

=TOF . . TIME DiO-
Press the | HMT | function key in the | B submenu.

A limit line is inserted at the right end of the diagram.

Repeat steps 2 to 5 to position the right limit line.
The current position T2 of the right limit line and the new measured pa-
rameter are displayed in the parameter field.

Eaf: -20,0 dBm T1: 24 =/ T2: 38 =
EEL: 1 MH=z MERAN: ! -52,9 dEm

-a0

-70

-&0

-a0

-100
Center: 1,5 GHz Tima: 1 =/din

TIME Dio-
Press the| ®F |function key in the |"Al FHE} submenu.

The "Time Domain Power" measurement function is deactivated.
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Spectrum Analyzer

6.2.7.2  Measuring the Third-Order Intercept Point

Use

Setting the
markers to the
input signals

Activating the
measurement

Deactivating the
measurement

If two signals with different frequencies are applied to a DUT with non-linear
characteristic, intermodulation products occur at the output. Third-order mix-
ture products are of particular importance since they are close to the useful
signals.

The frequencies of the noise products fs; and f;, are located above and below
the frequencies of the input signals f,; and f.,:

Fs1=2 X fn1-fn2
Fso=2 X fno-fn1

A third-order intercept point can be easily calculated with the input signals at
the same level P, plus the measured value of an intermodulation product:

IP3 = a43/2 + P,

When the TOI function is set and the markers are set to the input signals, the
R&S FS300 automatically measures the intermodulation products and dis-
plays the value calculated for the intercept point.
1. Set markers 1 and 2 to the two input signals (7 6-91, 6-95).

-20,0 dBm M1: 1,464 GHz/ -61,3 dBm  dBm

1 MHz TOI: ! 75492 4B 2 4B
-a0

=30

- 1
1

=30
v s,

-a0

-100

Center: 1,5 GHz Time: 1 =/din

2. Pressthe| ™ functionkeyinthesubmenu.

The TOI measurement is activated and the function key is highlighted.
The value calculated for the TOl is displayed in the parameter field.

Eaf: -20,0 dBm M1: 1,464 GH=z/ -61,3 dBm
EEL: 1 MHz TOI: ! 75492 4B

e Pressthe| ™ functionkeyinthesubmenu.

The TOI measurement is deactivated and the function key is no longer
highlighted.
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6.3 SYSTEM Functions (SYS Key)

Introduction The R&S FS300 has system and service functions as well as measurement
functions.
All current settings can be called so that they can be viewed at a glance, and
saved for use at a later date, a selftest can be run on the R&S FS300 and the
system settings configured. Furthermore, the R&S FS300 switched over from
remote control to local mode.

Switching over the When the R&S FS300 has been switched on and the selftest has run without
user interface detecting any faults, the spectrum analyzer’s user interface is activated.

1. Pressthe SYS key [3].

The measurement diagram and the parameter field are blanked out. The
menus for the system and service functions are brought up on the screen
in the menu area and the appropriate functions are assigned to the func-
tion keys [12]. Depending on the function key assignment, the associated
parameters are listed as tables in the diagram area.

ETE-Menu FRESET

FACTORY =

ZAUE 1 Factary
2 Factaory
3 Factaory
4 Factaory
5 Factaory

SAIE g Factaory
g
9
1}

FEEZET
ZETTINGE

Factaory
Factaory
Factaory
Factary

FEEZET | STATUE FILE CONFIG ZEENICE INFO

2. Press the SYS key [3].

The new settings are saved and the spectrum analyzer’s user interface
is activated again.

Press the ESC/CANCEL key [4].

The old settings are retained and the spectrum analyzer’s user interface
is activated again.
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Menus for
system and
service functions

REE=El Selects and calls the instrument‘s default setting (71 6-146)
STATUZ Displays the current instrument settings (7 6-148)

Il Saves and loads user-defined settings (7 6-149)
BITFE System settings (7 6-156)

=ERUIEE ) Service functions (7 6-165)

LI7E System information (7 6-166)

Operating manual, 09/2004 6-145 E-1007.9900.15



SYSTEM Functions (SYS Key) R&S FS300

6.3.1 Instrument Default Setting (Menu PRESET)

What the settings From the PRESET menu, you can specify a user-defined instrument setting
are for as the instrument default setting and directly call it.
Selecting the 1. Pressthe SYS key [3].

PRESET menu 2. Select the menu with the « or » cursor key [6].

The menu name is highlighted and the appropriate functions are as-
signed to the function keys [12].

EVE-Menu PRESET
Fact

actary [e—
ZRIE 2 Factaory FRESET
ZAIE 3 Factaory SETTINGS
ZAUE 4 Factaory
ZRAIUE S Factaory
ZRAIUE & Factaory
SAUE 7 Factaory
ZRAIUE & Factaory
ZRAIUE 3 Factaory
SRAUE1D Factaory

FEEZET | STATUE FILE CONFIG ZEENICE INFO

Function key

assignment
reezer | Calls an instrument default setting (71 6-147)
JresEl | Selects an instrument default setting (7 6-147)
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6.3.1.1

Use

Selecting
user-defined
settings

Activating the
instrument
default setting

Selecting and Calling the Instrument Default Setting

When you switch on the R&S FS300, those settings that were valid when the
R&S FS300 was last switched off are restored.

The R&S FS300 also lets you save and call user-defined instrument settings.
If you frequently use one of these settings and want to load it quickly, you can
define this setting to be the PRESET (default setting) and call it directly at any
time.

1.
2.

Save the user-defined settings (7 6-150).
Select the menu with the « or » cursor key [6].

A table containing the available settings is displayed. The current setting

is marked with the sign x.

Factory
Factary
Factary
Factary
uzer zaqued; 01,09, 2002 {12:00
Factaory
Factary
Factaory
Factory
Factaory

Select a setting with the « or v cursor key [7].

The selected option is highlighted.
The PRESET memory location FACTORY contains the factory setting (7

6-68).

FACTOEY =

Press the function key

Factory
Factaory
Factary
Factor

Factory
Factary
Factaory
Factary
Factaory

FEEZET
ZETTING=

The setting is defined to be the instrument default setting and is marked

with the sign x.

. . FEEZET
Press the | FFE*ET| function key in the - menu.

The current instrument default setting is loaded and the SYS menu is
leaved. The spectrum analyzer’s user interface is activated again.

Note

If no user-defined settings have been defined, the PRESET function key

FEESET | s assigned the FACTORY PRESET, e.g. the factory default setting

(7 6-68).
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R&S FS300

6.3.2

What the settings
are for

Selecting the
STATUS
menu

Explanation of pa-
rameters
CENTER
SPAN
START
STOP
CF-STEPSIZE
REF LEVEL
REF LEVEL OFFSET
RF ATTEN
RBW
VBW
SWEEPTIME
TRACE 1
TRACE 2
MARKER 1
MARKER 2
TRIGGER

Displaying the Current Instrument Setting (STATUS Menu)

From the STATUS menu, you can display an overview of the principal current

instrument settings.

1. Pressthe SYS key [3].

2. Select the menu with the < or » cursor key [6].

The principal spectrum-analyzer parameters and the current settings are

listed in a table.

5
CF-ETEFZIZE
EEF LEUEL

EF ATTEN
EEU

UEU
SHEEFT | HE
TEACE 1
TEACE 2
HAEKEE 1
HAEKEE 2
TE| GGEE

EEF LEVEL OFFZET

EYE-Menu

J000, 000l HHz
0, 0000000 AH=
J000, 0000l AHz
0, 0000010 HH=

=20, 0 dEn
0.0 dE

16 4B FAUTD

1 HHz  JAUTD
1 HHz  SAUTO
10, 000000 = SHAN

CLAHE
ELANK

0FF
OFF_ fDELTH

FEEE FEUN

ANALTZER

Center frequency
Frequency span
Start frequency for span

Stop frequency for span

FEEZET ETATUE

CONFIG

ZEENICE

INFO

Entering the step width of the center frequency

Reference level
Reference level offset
RF input attenuation
Resolution bandwidth
Video bandwidth

Sweep time

Display mode for Trace 1
Display mode for Trace 2
Marker 1 display

Marker 2 display

Trigger source

(71 6-71)
(71 6-71)
(71 6-72)
(71 6-72)
(7 6-73)
(7 6-82)
(7 6-83)
(7 6-87)

(71 6-115)

(71 6-116)

(71 6-119)

(71 6-123)

(71 6-123)
(7 6-91)
(7 6-95)

(71 6-132)

E-1007.9900.15
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6.3.3 User-Defined Settings (FILE Menu)

What the settings You can save user-defined settings and load them when required from the
are for FILE menu. You can also print out a screenshot.

Selecting the 1. Pressthe SYS key [3].

FILE menu 2. Selectthe menu with the < or » cursor key [6].

The menu name is highlighted and the appropriate functions are as-
signed to the function keys [12].

LA
= =}
=
m
[Pega Rl R LR I Y ]

HAVEFOER
HAVEFOER
HAVEFOER
HAVEFOER
HAVEFOER

1
2
3
4
5

EYE-Menu

Factaory
Factaory
Factaory
Factaory
Factaory
Factaory
Factaory
Factaory
Factaory
anpty
anpty
anpty
anpty
anpty

Function key
assignment

SR Prints out a screenshot

p— Saves a user-defined setting

FECALL Loads a user-defined setting

FEEZET STATUE | FILE CONFIG

EECALL

ZEENICE

INFO

(7 6-150)

(7 6-150)

(7 6-152)
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R&S FS300

6.3.3.1

Use

Saving user-
defined settings

Saving and Loading User-Defined Settings

When you switch on the R&S FS300, those settings that were valid when the
R&S FS300 was last switched off are restored.

The R&S FS300 also lets you save and load user-defined settings.

You can save 10 different settings (SAVE 1 to 10) and 5 traces (WAVE 1 to
5). When the R&S FS300 is delivered, the factory settings are loaded in the
SAVE memory locations. The WAVE memory locations are empty.

1.

Set up the R&S FS300 for the measurement you want to perform (7 6-
68).

Press the| *RE |function key in the menu.

A table containing the available settings is displayed (memory locations).

SAVE 1 Faclory
ZAIE 2 Factory
ZAUE 3 Factaory
SAUE 4 Factary
ZAUE 5 Factory
SANE & Factary
ZRUE 7 Factaory
SANE & Factary
ZAUE 9 Factaory
SANE 1D Factary
HAUVEFOEH 1 anpty
HAUEFOEH 2 enpty
HAUVEFOEH 3 anpty
HAUEFOEH 4 enpty
HAUVEFOEH & anpty

Select a setting with the a or v cursor key [7].
The selected option is highlighted.

Press the ENTER key [5].

An entry field for entering a file name is displayed. The default setting is
“user saved” or “empty”.

Enter a new file name from the numerical keys [11] or from an external
keyboard (7 3-41).
Press the ENTER key [5].

The current setting is saved and the text “Factory” is replaced by the file
name, the date and time.

ZAUE 1 Factory
SANE 2 Factary
ZAUE 3 Factory
SAIE 4 Factar:
5 uger sgued; 02082002 05: 50
SAIE & Factary
ZRUE 7 Factory
SANE & Factary
ZAUE 9 Factory
SANE 1D Factary
HAUVEFOEH 1 anpt e
HAUEFOEH 2 enpt e
HAUVEFOEH 3 anpt e
HAVEFOEH 4 anpl e
HAUVEFOEH & anpt e

E-1007.9900.15
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Loading user- 1

defined settings

Press the | FEEALL | function key in the menu.

A table containing the available settings is displayed (memory locations).

SAUE 1 =t
ZAUE 2 Factory
SAUE 3 Factorye
ZAUE 4 Factory
SAUE & uzer zaved; 02,09, 2002 03:50
ZAUE & Factory
SAUE 7 Factorye
ZRAUE & Factory
SAIE 2 Factorye
SAUE1D Factory
HAVEFOEH 1 enpty
HAUVEFOEH 2 enpty
HAUEFOEH 3 enpty
HAUVEFOEH 4 anpty
HANEFOEH & enpty
2. Select a setting with the « or v cursor key [7].
The FACTORY memory location contains the factory setting (7 6-68).
ZAIE 1 Factary
SAUE 2 Factary
ZAIE 3 Factary
§@UE 4 Factor
SR 5 02,09, 2002 05: 50
ZAIE & Factary
ZAUE 7 Factory
ZRAUE & Factary
ZAUE 9 Factory
SAUE1D Factorye
HAUVEFOEH 1 ampt e
HAUEFOEHR 2 anpt e
HAUVEFOEH 3 ampt e
HAUEFOEHR 4 anpt e
HAUVEFOEH S ampt e
3. Press the ENTER key [5].
The following message is displayed.
recall file?
u=ser =avad: 0250902 05:50a
4. Press the ENTER key [5].
The setting you have selected is loaded and the SYS menu is leaved.
The spectrum analyzer’s user interface is activated again.
Note If you frequently use one of the saved settings and want to load it quickly, you

can define this setting to be the PRESET (default setting) and call it directly at
any time. (7 6-147).
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6.3.3.2  Printing out a Screenshot

Use The R&S FS300 prints out (printer) or saves (USB stick) a current screenshot
when you press the SYS key and an overview of the principal current instru-
ment settings. A printer with a USB device connector or a USB stick is re-
quired.

Selecting an output
unit

1.

Press the | FFRT | function key in the menu.

A table containing the available parameters is displayed.

Select the PRINTER parameter with the a or v cursor key [7].

FEINT SCEEEH Fres= Entar
FEINTEE HF Dexlkdet nono

RECI1 TO USE-ETICK  Fres= Enter

Press the ENTER key [5].

A selection field containing the available settings is displayed. The de-
fault setting is “HP DeskJet mono®.

FEINTEE

HF De=k.Jet rono
HF Des=k.Jet color

HF La=arJet 111
HF La=ar.Jet I
HF La=ar.Jet U
USE =tick

Select a setting with the rotary knob [10].
Press the ENTER key [5] to close the selection field.
The setting is saved and the printer driver is loaded.

E-1007.9900.15

6-152 Operating manual, 09/2004



R&S FS300 SYSTEM Functions (SYS Key)

Printing out a 1. Connect a printer to the USB device connector [16].
screenshot 2. Select a printer for the output unit (7 6-152).

3. Pressthe| FEMT |function key in the menu.
A table containing the available parameters is displayed.
4. Select the PRINT SCREEN parameter with the ~ or v cursor key [7].

FEINT SCEEEN Fre== Entar
FEINTEE HF DezkJet mono

AZCI 1 TO USE-ZTICK Fres= Enter

5. Press the ENTER key [5].
The following message is displayed.

[rcowes |

A current screenshot and an overview of the principal current instrument
settings (7 6-148) is printed out, e.g.:

-20.0 dBm M1:
1 HHz He, EEIIEE

ETOF

" sttt Mt gy el ety -.«m\h*.-“"-"v""’""“

CF-
STEFEIZE
=

SFAN
ZETTINGE
=

Cantar: 1.5 GH= Span: 3
AMFT MEF. Eill~ TERACE TEIG
ZHEEF

UMT/F3300 Spectrum Analyzer

Rohde & Schwarz, Munich
Mit 29 Jan 2003 12:46:15 CET

Version 1.05
framm 29.01.2003

CENTER 1588, BREAGEE HHZ
SFAN SEBE . GOEE068 HHx
STRET 6. PEREEEA HH
STOF SO0E . GOEE068 HHx
CF-ZTEFSI ZE 589, BEEEREE HHx
REF LEVEL -28 .8 dEm

FEF LEVEL OFFSET 8,8 dE

EF ATTEM 1€ 4B SAUTD

REM 1 HHz #AUTO
VEH 1 HHz #AUTO
SHEEF TI HE 53, 188882 ms FAUTO
TRACE 1 CL/HE

TRACE 2 ELFAHE

HARKER 1 OFF

MARKER 2 OFF SDELTA

TR | GGER FEEE FUN
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Saving the screen-
shot as a bitmap
(.bmp) in the USB
stick

n

Connect the USB stick to the USB device connector [16].
Select the USB stick for the output unit (7 6-152).

Press the | FEMT | function key in the menu.
A table containing the available parameters is displayed.
Select the PRINT SCREEN parameter with the « or v cursor key [7].

FEINT SCREEHN
FEINTEE HF DezkJet mono

AZCI 1 TO USE-ZTICK Fres= Enter

Press the ENTER key [5].

An entry field for entering a file name is displayed. The default setting is
“FS_Date_Time”.

file naae FE300_ 040206 1103

Note: If you wish you can enter a new file name from the numerical
keys [11] or from an external keyboard (72 3-41).
Press the ENTER key [5].

The current screenshot before you press the SYS button is saved as a
bitmap (.bmp) in the USB stick.

Note

When the USB stick is not connected the following message is displayed:

°

Connect the USB stick to the USB device connector [16] and confirm
the message by pressing the ENTER key [5].

E-1007.9900.15
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Saving the wave- 1. Connect the USB stick to the USB device connector [16].

form data as an

ASCII file (.asc) in 2. Pressthe| FFMT | function key in the menu.

the USB stick

A table containing the available parameters is displayed.

3. Select the ASCII TO USB-STICK parameter with the - or v cursor key
[7].
FEINT ZCEEEN Fra=z= Entar
FEINTEE HF Da=kJat rone
HEC| | TO UEE-ETICE Fro== Fntar
4. Press the ENTER key [5].
An entry field for entering a file name is displayed. The default setting is
“FS_Date_Time”.
file naae FEa00_040206_ 1105
Note: If you wish you can enter a new file name from the numerical
keys [11] or from an external keyboard (72 3-41).
5. Press the ENTER key [5].
The current screenshot before you press the SYS button is saved as an
ASCII file (.asc) in the USB stick.
Note When the USB stick is not connected the following message is displayed:

L

Connect the USB stick to the USB device connector [16] and confirm
the message by pressing the ENTER key [5].
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6.3.4 System Settings (CONFIG Menu)

What the settings
are for

Selecting the
CONFIG menu

Function key
assignment

2.

DATESTIME

EEF

PNTERFHEE

SCEEEN
ZRUEE

MONITOE

You can configure the general system parameters for time/date, reference
source, instrument interface and screen saver from the CONFIG menu.

1. Pressthe SYS key [3].
Select the menu with the < or » cursor key [6].

The menu name is highlighted and the appropriate functions are as-

signed to the function keys [12].

EYE-Menu

dd. mm . e 245
DATE 02,08, 2002
TIHE 04: 29

IZIFITE."TIH

EEF

INTEEFACE

ZCEEEN
ZAUEE

FMONITORE

FEEZET ETATUE FILE | CONFIG ZEENICE INFO

Sets the date and time

Selects an internal or external reference source
Configures the instrument interfaces

Sets the screen saver mode

Selects an internal or external monitor

(7 6-157)

(7 6-159)

(7 6-160)

(7 6-162)

(7 6-164)

E-1007.9900.15
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6.3.4.1  Setting the Date and Time of Day

Use When you save a setting, it is time-stamped using the time provided by the
internal real-time clock (7 6-150).

When you set the internal real-time clock, you can choose between two date
and time display format options and modify the parameters.

Selecting the
display format

dd.mm.yyyy 24 h clock
mm/dd/lyyyy 12 h clock

where: d - day
m - month
y - year

Press the |PRTETIME fnctions key in the menu.

A table containing the available parameters is displayed.

Select the FORMAT parameter with the a or v cursor key [7].

DATE 02,09, 2002
TIHE 049:24

Press the ENTER key [9].

A selection field containing the available settings is displayed. The de-
fault setting is “dd.mm.yyyy”.

FOEMAT

dd. nn, ey 24h
nnsS ddsS e 120

Select a setting with the rotary knob [10].
Press the ENTER key [5] to close the selection field.
The setting is saved and the display format updated.
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Setting
the date

Setting
the time

Press the |PRTETIME fnction key in the menu.

A table containing the available parameters is displayed.

Select the DATE parameter with the - or v cursor key [7].
FOEHAT dd. nn. 24h

TIHE 0g9: 31

Press the ENTER key [9].
An entry field containing the current setting is displayed.

Date |02.09.2008

Enter a new value (7 5-54).
Press the ENTER key [5].
The setting is saved and displayed.

Press the |PRTETIME fnction key in the menu.

A table listing the available parameters is displayed.

Select the TIME parameter with the « or v cursor key [7].
FOEHAT dd. nn. yeny 24h

OATE 02,09, 2002

Press the ENTER key [9].
An entry field containing the current setting is displayed.

Time [09:53

Enter a new value (7 5-54).
Press the ENTER key [5].
The setting is saved and displayed.

E-1007.9900.15
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6.3.4.2  Selecting an Internal or External Reference Source

Use

Selecting the
reference source

The R&S FS300 acting as the frequency standard for all internal oscillators
can use the internal reference source (internal) or an external reference
source (external). A 10 MHz crystal oscillator is used as the internal refer-
ence source. When the default setting is activated (internal reference), a
10 MHz frequency is output at the REF OUT rear-panel connector [23] to
synchronize other devices to the R&S FS300 reference frequency, for exam-
ple.

When the “REFERENCE external” setting is activated, the REF IN connector
[22] is used as the input for an external frequency standard. All the R&S
FS300’s internal oscillators are synchronized to this external reference fre-
quency (also 10 MHz).

1. When required, connect the external reference source to the REF IN
connector [22].

2. Pressthe| FEF |function key in themenu.

The current reference source setting is displayed.

3. Press the ENTER key [5].

A selection field containing the available settings is displayed. The de-
fault setting is “internal’”.

REFEREMCE

cxtern

Select a reference source with rotary knob [10].

5. Press the ENTER key [5].

The setting is saved and the R&S FS300 frequency standard is taken
from a new source.

Note

If there is no reference signal when you switch over to an external reference,
the message PLL UNLOCK is output after a short delay to indicate that there
iS no sync.
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6.3.4.3  Configuring the Instrument Interfaces

Use

The R&S FS300 can be remote-controlled via the existing USB host interface
[15]. The R&S FS300 automatically detects an existing connection to a PC
and also automatically switches to remote control in the default setting
(AUTO).

Switchover between internal USB master (local control on the instrument)
and external USB master (remote control via PC) is effected by means of a
USB master switch.

REF Out
Trign

T—— REF In

Spectum- Inside View of the
RFIn Tl Spectrum Analyzer FS300
1.3 Shve Paits L SB-Master
) T switch -
= - jrme=cy
[ = USB 13 usBHub [ust-tos - e
. o i —
E a | use . -
Print ' !
er use | Man-Maschine-Interface Extemal PC

|

| e : 3

|

Systemn | | line | |

Control Controller

Power Supply

The behaviour of the USB master switch can be controlled via the following
settings:

AUTO

The AUTO setting is the standard configuration of the USB master switch
and allows flexible switching between the local control mode on the R&S
FS300 and remote control via PC. This setting allows the instrument to
automatically find a connected PC and switch immediately to “remote
control”. Under Windows™, the R&S FS300 is recognized as a new USB
device, and is thus available for software applications on the PC.

When you press the SYS key [3], the R&S FS300 can be switched to “lo-
cal mode” at any time. The PC and the R&S FS300 are thus physically
disconnected. Reactivate the AUTO setting to switch the R&S FS300
again to “remote control”.

INSTRUMENT

The INSTRUMENT setting is required if the R&S FS300 is to be con-
trolled only via the front panel (local control), irrespective of a PC
connection. This setting avoids automatic switchover to “remote control”.

When you switch the INSTRUMENT setting to AUTO, an existing PC is
recognized, and the R&S FS300 automatically switches to “remote con-
trol”.

E-1007.9900.15
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Setting the
USB master selector

EXTERN
If EXTERNAL is set, the USB master switch is in the “remote control”
mode and the R&S FS300 can only be controlled via a PC.

When you press the SYS key [3], the R&S FS300 can be switched again
to “local mode” at any time, for example for changing settings. Reactivate
the EXTERNAL setting to switch the R&S FS300 again to “remote con-
trol”.

Press the [INEFFREE| fynction key in the menu.

The current USB master setting is displayed.

Press the ENTER key [5].

A selection field containing the available settings is displayed. The de-
fault setting is AUTO.

UZE MAZTEE
| NETEURENT
EXTEEN

Select a setting with rotary knob [10].

Press the ENTER key [5] to close the selection field.
The setting is saved.

Note With remote control, the local control mode of the R&S FS300 is deactivated
and can only be reactivated by pressing the SYS key [3] on the front panel.
Switching between remote control and local control takes approx. 2 s.
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6.3.4.4  Setting the Screen Saver Mode

Use The R&S FS300 has a screen-saver function that turns off the screen [13]
after a certain time. There are a number of timing options for screen turn-off:
none
The screen is always on.
5 min
The screen is turned off after 5 minutes.
30 min

The screen is turned off after 30 minutes.

If the instrument is in remote-control mode and the results are being dis-
played on the controller (PC monitor) the screen can be switched off.

Activating the
screen saver

picture
The screen displays when the instrument is in remote-control mode.

black
The screen is switched off.

SCEEEN
Press the | ***EE | function key in the menu.

A table listing the available parameters is displayed.
Select the SREEN SAVER parameter with the « or v cursor key [7].

SCEEEM ZAUEE o
EEAOTE picture

Press the ENTER key [5].

A selection field containing the available settings is displayed. The de-
fault setting is “none”.

SCREEM SAUER
Lrone ]

S nin
30 min

Select a setting with rotary knob [10].

Press the ENTER key [5].
The setting is saved and the screen saver is activated or de-activated.

E-1007.9900.15
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Activating the
Screen saver in
remote-control
mode

ZCEEEN
Press the | *A"E | function key in the menu.

A table listing the available parameters is displayed.

Select the REMOTE parameter with the « or v cursor key [7].

SCEEEN SAUEE ron e

Press the ENTER key [5].

A selection field containing the available settings is displayed. The de-
fault setting is “black”.

Lblack |
picture

Select a setting with rotary knob [10].

Press the ENTER key [5].

The setting is saved and the screen disconnection in the remote-control
mode is activated or de-activated.

With the “black” setting, the screen is, of course, black, and only the
green LED [2] indicates that the R&S FS300 is in remote-control mode.

With the “picture” setting, the following message is displayed on the
screen with the R&S FS300 in remote-control mode:

Smartinstruments’

Deavice in Eamote to =witch to local

Note

With remote control, the local control mode of the R&S FS300 is deactivated
and can only be reactivated by pressing the SYS key [3] on the front panel.
Switching between remote control and local control takes approx. 2 s.
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6.3.4.5 Selecting an Internal or External Monitor

Use Screen display is possible via the internal monitor or an external monitor.

= intern
Screen display is via the built-in colour TFT display.

= extern
Screen display is via the connected monitor.

Selecting 1. Ifrequired, connect a monitor to the MONITOR connector [20].

the monitor
2. Press the |MNTEE | function key in the menu.

The current screen setting is displayed.

3. Pressthe ENTER key [5].

A selection field containing the available settings is displayed. The de-
fault setting is “intern”.

MONITOR

cxtern

Select a setting with rotary knob [10].

Press the ENTER key [5].

The setting is saved.
If the “external” setting is selected, the connected screen shows the ac-
tive user interface. The internal monitor is switched off.
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6.3.5 Service Functions (SERVICE Menu)

What the settings You can call a number of auxiliary functions to be used for servicing or trou-

are for bleshooting from the SERVICE menu. These functions are not required for
normal measurements with the R&S FS300.

Selecting the 1. Pressthe SYS key [3].

SERVICE menu 2. Selectthe menu with the < or » cursor key [6].

The menu name is highlighted and the appropriate functions are as-

signed to the function keys [12].

ErE-Menu

FEEZET

ETATUE

FILE

CONFIG W INFO

Function key

assignment

seLresr] Performs a selftest (7 6-165)
6.3.5.1 Performing Selftests
Use The R&S FS300 can perform a module selftest. If there is a fault, the R&S

FS300 itself is capable of localizing the defective module.

Starting 1

Press the |SELFTEST
selftests

2. Press the ENTER key [5].

function key in the menu.
The text SELFTEST is displayed (7 below).

The selftest starts. All modules are checked one after the other and the
result, “passed” or “failed”, is output.

Operating manual, 09/2004
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6.3.6 System Information (INFO Menu)

What the settings
are for

Selecting the
INFO menu

Function key
assignment

HAE:DHARE
INFI

STATIZTICE

STETEM
MESZAGEZ,

You can obtain information such as module data, instrument statistics and
system messages from the INFO menu.

1. Pressthe SYS key [3].
2. Select the menu with the < or » cursor key [6].

The menu name is highlighted and the appropriate functions are as-
signed the function keys [12].

o HAEDLIAEE
EYE-Menu TNED

F

Foarzupply  1HEEIA, port 1147, 110850, Feu B 33%
ZTPC BOBRAR part BRGE.@ERE BE Rev 1.23 [ oo

SETEM
MEZSAGEZ

FEEZET STATUE FILE CONFIG ZEENICE INFO

Displays module data (7 6-167)
Displays instrument statistics (7 6-167)
Displays system messages (7 6-168)
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6.3.6.1 Displaying Module Data
Use
Calling HAFDLIRRE

module data e Pressthe

You can display the serial number of the modules installed in the R&S FS300.

function key in the menu.

A table listing the current modules and the serial number is displayed.

F% 568 - HH
Fover Suppl 3
ETF

_part . :
igeaia, part 11%7. 14808.58, Ezv 8, 33%
BAEEAA, part GAGE. BEEE. 68, Eau 1.23

You can display the following R&S FS300 statistics:

- model designation
- serial number

- firmware version

- operating hours

- on/off cycles

6.3.6.2  Displaying Instrument Statistics
Use

= MODEL

= SERIAL NUMBER

*= FW VERSION

= OPERATION TIME

= POWER ON CYCLES
Direct
selection

e Press the FTRTETES fynction key in the menu.

A table listing the current data is displayed.

SEEIAL NUMBEE 186815, part 1147, 5331, 85
FH NERSIOH 2,2 from 17.03.8%
OFEEATION TIHE THE h
FOHEE ON CYCLES 475
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6.3.6.3 Displaying System Messages

Use

Displaying system
messages

You can display the most recent R&S FS300 system messages in their order
of occurrence. Operating errors are neither saved nor displayed.

System messages help the service personnel to analyze the instrument and
handle errors, and should therefore only be deleted by them.

1.

4,

ETSTEM
Press the [ME**REES fyunction key in the menu.

A table listing the current system messages is displayed.

Select a system message with the « or v cursor key [7].

He==gge=

5. @%. 8% 18:36 F5 EEEQOE 8x8EG8: Faraqeter Bx<AEQE
B5. 8% 8% 18:35 FX EEEOR Bx8EB8: Farametar Bx<BE00Y
A5 @t @4t 18:31 F5 EEEQOE Bx8EB@: Faraqeter @<AEEE
B%.83. 8% 17:55 FX EEEOR Bx8EB8: Farametar Bx<BE00)
B3. 83 8% 17:5% F5 EREEOR 8x8E@@: Faraqeter @<AEna

Press the ENTER key [5].
The current system message is clearly displayed with the date and time
of their occurrence and the error code.

MEZZAGE

Datae: 05.04.04
Time: 10:35
Me==age: FE EEEQOE O=SEQQ
Farameter O0x00000010 gnd Ox0000

Press the ENTER key [5] for closing the display.
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Deleting system
messages (only for
service

Invalid
password

SV ETEM
1. Press the ["E**REES function key in the menu.

The table of current system messages is displayed.

2. Select the first line with the « or v cursor key [7].

me_

3. Press the ENTER key [5].
The field for the input of the password is displayed.

Entar Fa==suiard : |

4. Enter the right password and confirm with the ENTER key [5].
The error messages are deleted.

If the password is invalid, the following message is displayed:

¢ Confirm the error message with the ENTER key [5].
The deleting of the error messages is breaked off.

Operating manual, 09/2004 6-169 E-1007.9900.15



Applications of PC Software

R&S FS300

7 Remote Control/PC Software FS300-K1

Note

The latest remote control commands and software drivers for the USB-
interface of the R&S FS300 can be downloaded from the R&S Smart Instru-
ments internet site:

www.smart-instruments.de

7.1 Applications of PC Software

Performance fea-
tures

Remote control us-
ing the keyboard and
the mouse

Large display on the
PC monitor

The PC Software R&S FS300-K1 allows convenient operation of the R&S
FS300 by remote control via a PC. All the functions of the spectrum ana-
lyzer are supported. In addition, you can create test reports on your PC.
Highlights of the software features are:

= Fast and simple transfer of measurements between the R&S FS300
and the PC

= Permanent analysis of ongoing sweeps to the PC with evaluation ca-
pabilities (Marker, Zoom, etc.)

=  Practically unlimited memory capacity for storing traces and measure-
ment information (comparison of current and previous information)

= Extended range of functions (Limit Lines, Log File)

= Export of trace values (700 points) in .txt format for import into Micro-
soft Excel™

=  Export of displayed data (screenshots) in JPEG format
=  Printing the working window by standard Windows™ printer

All functions and measuring parameters can be set with the keyboard and
the mouse using menus, toolbars or short keys.

The current trace as well as parameters and status fields required for
measuring result analysis are displayed clearly arranged on the monitor.

E-1007.9900.15
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7.2 Installation and Configuration

System requirements  The PC software runs on Windows™ 2000 and XP operating systems with
USB interface.

7.2.1 Installing the PC Software

Note To install the PC software, you must have administrator rights on your PC. (7
Windows™ help).

Introduction The PC software is installed in two steps. Firstly the remote control program
for the R&S FS300 is installed. The R&S FS300 must not be connected at
this time. Secondly the drivers are installed; at this time the instrument has to
be connected.

7.2.1.1 Installing the Program

Note The <Back> button enables the user to go back one step during installation.
Installation can be interrupted by pressing <Cancel>.

Installation steps 1. Place the CD ROM, which came with the product, in your installation
drive. The autorun function automatically initiates installation. Alterna-
tively you may also initiate the installation in the start menu of Windows™
Start\Run using the Setup.exe from the CD.

Run 20 x|

Type the name of a program, Folder, document, or
Internet resource, and Windows will open it for wou,

Cpen; | E:\SETUP EXE ~]

o4 I Zancel | Browse, .. |

The installation is prepared and the installation wizard appears.
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2. Click <Next> to continue the installation.

{i& FS300-K1 Setup = 3

Welcome to the FS300-K1
Installation Wizard

7

It iz strangly recommended that you exit all \Windows programs
before running this zetup program.

Click Cancel to quit the setup program, then cloze any programs
you have running.  Click Mest to contifiug the installation.

WARMIMG: This program iz protected by copyright law and
international treaties.

Unauthorized reproduction or distribution of thiz program, or any
portion of it, may result in zevere civil and criminal penalties, and
will be prozecuted to the maximum extent pozzible under law,

< Bacl Cancel |

3. Click <Browse> to assign a new directory if you wish to install the pro-
gram in another directory than proposed. Click <Next> to continue the
installation.

ji& FS300-K1 Setup

Destination Felder

Select a folder where the application will be installed,

The inztallation wizard will ingtall the files for FS30041 in the following folder,
To install into a different folder, click the Browse button, and select another folder.

ou can chooge not to ingtall FS300-K1 by clicking Cancel to exit the inztallation
wizard.

Destination Folder
(C:\F’mglams\ﬁeries%ﬂ\ Browse |

Cahicel |
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4. Click <Next> to continue the installation. Installation begins and the data
are transferred to the PC.Please wait a moment.

{i& FS300-K1 Setup

Ready to Install the Application

Click Mest to begin installation.

Click. the Back buttan ta reenter the installation infarmation or click Cancel to exit
the: wizard.

Cancel |

5. Click <Finish> to successfully complete the installation.
ji& FS300-K1 Setup — o x]

FS300-K1 has been
successfully installed.

Click the Finigh button ta exit thiz installation,

| [Eatice] |

6. Click <Yes> to restart the computer.
X

ou muzt restart wour system for the configuration changes made
to FS300-K1 to take effect. Click Yes to restart now or No if
=" pou plan to manually restart later.

Mo |
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7.

All new settings are now effective and the following appears in the Win-
dows™ Start\Programs\Rohde&Schwarz\Series300 start-up menu:

l; Seres300 E F5200 Docurnentation
B F5200 Sirmulation
[ Seriez 200 Softwars Manager

Install the device driver now (7 next section).

7.2.1.2 Installing the Device Drivers

7.2.1.2.1 Installing Steps for Windows™ 2000
Connecting R&S R&S FS300 is connected to the PC via the USB interface. The connection
FS300 to the PC cable has two plug types. Plug A is connected to the computer (7 computer

manual) and plug B is connected to the R&S FS300 (7 R&S FS300 manual,
Ch. 2.2 Rear View).

AType

The CD ROM must be in the installation drive in order to install the driver.

Switch on the R&S FS300 and the PC.

Connect the instrument to the PC with the USB cable. The PC (Win-
dows™) recognizes the connected instrument and reports new hard-
ware. This message appears only when an R&S FS300 is installed for
the first time.

Found New Hardware

FS300 Spectrum Analyzer

Installation. ..

If the R&S FS300 is not automatically recognized, check that the USB
master switch of the R&S FS300 is at AUTO (A R&S FS300 manual,
Ch. 6.3.4.3 Configuring the Instrument Interfaces).

E-1007.9900.15

6-174 Operating manual, 09/2004



R&S FS300 Installation and Configuration

Installing device 3. Click <Next> to continue the installation.
drivers

Found Mew Hardware Wizard

YWelcome to the Found New
Hardware Wizard

Thiz wizard helps you inztall a device driver for a
hardware device,

To continue, click Mext.

< Back I et = l Cahicel |

4. Select Search for a suitable driver for my device and click <Next> to
continue the installation.

Found Mew Hardware Wizard

Install Hardware Device Drivers
A device driver iz a software program that enables a hardware device to work, with
an operating gystem.

Thiz wizard will complete the installation for this device:

@ FS300 S pectrum Analyzer

A device driver iz a zoftware program that makes a hardware device wark. Windows
needs driver files for vour new device, To locate diiver files and complete the
installation click Mext.

‘wihat do you want the wizard to da?
{b * Search for a suitable driver for my device [recommended)

€ Dizplay a list of the known drivers for this device zo that | can choose a specific
driver

< Back I et = l Cahicel
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5. Select CD-ROM drives and click <Next> to continue the installation.

Found Mew Hardware Wizard

Locate Driver Files
Where do you want ‘Windows to search for driver files?

Search for driver files for the follawing hardware device:

@ FS300 S pectrum Analyzer

The wizard searches for suitable drivers in itz driver databaze on pour computer and in
ary of the following optional search locations that you specify,

To start the zearch, click Nexst. If you are searching on a floppy digk or CO-ROM diive,
inzert the floppy dizk or CO' before clicking Mest.

Optional zearch locations:
[" | Floppy disk dijves
¥ CO-ROM diives
{bl_ Specify a location
[ Microsoft Windows Update

< Back I et = ﬁ l Cahicel

Then the search results for the driver data are displayed.

6. Click <Next> to continue the installation.

Found Mew Hardware Wizard

Driver Files Search Results
The wizard has finished searching for driver files for pour hardware device.

Pleaze wait while the wizard zearches for driver files for the following hardware device:

@ FS300 S pectrum Analyzer

Search location:

@ e eeries 300 windows_driveriusbio.inf

< Back I et = ﬁ l Cahicel
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7. Click <Finish> to complete the installation.

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the zoftware for:

_\> FS300 Spectrum Analyzer

Click. Finizh to cloze the wizard.

< Back I Firizh ﬁ l [Catice |

This is followed by the installation of the device driver for the Rohde &
Schwarz Power Supply. Windows generally "remembers" all the nec-
essary information when installing the Spectrum Analyzer R&S FS300
and installs the Rohde & Schwarz Power Supply without a query. How-
ever, depending on the system, the installation assistant might be acti-
vated.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helpz you inztall a device driver for a
hardware device.

Tao continue, click Mest.

< Back I Mewt » a l Cancel |

In this case, repeat instructions 3. to 7. to successfully complete the in-
stallation.
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The drivers are now correctly installed and this can be checked using
the device manager.

£, pevice Manager i 1Ol x|
File  Action View Help
- | m& 2|

=

ALI0& 1520

8 Batteries

-J Computer

“ge Disk drives

% Display adapters

Lk DVDICD-ROM drives
i) Floppy disk controllers
i) IDE ATASATAPT controllers
Kevboards
) Mice and other pointing devices
g Monitors
PCMCLA adapters
o Ports (COM & LPT)
(- Processors
= 0&9 RiohdegSchwarz USE Devices
% ; FS300 Spectrum Analyzer
i Rohdegschwarz Power Supply
Sound, video and game controllers
+-- g System devices
é Universal Serial Bus controllers

8. Create now the program version for specific instrument (72 6-183).

7.2.1.2.2 Installing Steps for Windows™ XP
Connecting R&S R&S FS300 is connected to the PC via the USB interface. The connection
FS300 to the PC cable has two plug types. Plug A is connected to the computer (7 computer

manual) and plug B is connected to the R&S FS300 (7 R&S FS300 manual,
Ch. 2.2 Rear View).

= ATyps
B Type B

The CD ROM must be in the installation drive in order to install the driver.

1. Switch on the R&S FS300 and the PC.

2. Connect the instrument to the PC with the USB cable. The PC (Win-
dows™) recognizes the instrument when it is connected and reports

new hardware. This message appears only when an R&S FS300 is in-
stalled for the first time.
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Installing device 3.

drivers

4.

Installation. ..

If the R&S FS300 is not automatically recognized, check that the USB
master switch of the R&S FS300 is at AUTO (A R&S FS300 manual,
Ch. 6.3.4.3 Configuring the Instrument Interfaces).

Select Install the software automatically and click <Next> to continue

the installation.

Found Mew Hardware Wizard

Hardware Wizard

FS300 Spectrum Analyzer

w'hat do pou want the wizard to do’?

Click. Mext to contitiue.

YWelcome to the Found New

Thiz wizard helpz you install zoftware for:

\') If your hardware came with an installation CD
= or Hloppy disk. insert it now.

& Install the software automatically [Recommended)
{b € Inztall from a list or specific location [Advanced)

< Back

et =

Cahicel

Click <OK> to continue the installation.

[ '.) The file 'ushio sz’ on [Unknown] is needed.

Type the path where the file iz located, and then click
Ok,

Copy files fram:

E:N\Senes300_wWindows Driver j

1R

|

OK

Cancel

J

Browsze...
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5. Click <Finish> to successfully complete the installation.

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the zoftware for:

g FS300 Specturmn Analyzer

Click. Finizh to cloze the wizard.

< Back I Firizh ﬁ l [Catice |

This is followed by the installation of the device driver for the Rohde &
Schwarz Power Supply. Windows generally "remembers" all the nec-
essary information when installing the Spectrum Analyzer R&S FS300
and installs the Rohde & Schwarz Power Supply without a query. How-
ever, depending on the system, the installation assistant might be acti-
vated.

Found Mew Hardware Wizard

YWelcome to the Found New
Hardware Wizard

Thiz wizard helpz you install zoftware for:

Ruohdet:Schwarz Power Supply

\') If your hardware came with an installation CD
4~ or floppy disk. insert it now.

w'hat do pou want the wizard to do’?

& Install the software automatically [Recommended)
{b € Inztall from a list or specific location [Advanced)

Click. Mext to contitiue.

< Back I et = é I Cahicel |

In this case, repeat instructions 3. to 5. to successfully complete the in-
stallation.
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The drivers are now correctly installed and this can be checked using
the device manager.

£, pevice Manager 1Ol x|

File  Action View Help

- maem

Y Fatteries
-_-J Computer
“ge Disk drives
g Display adapters
Lk DVDICD-ROM drives
i) Floppy disk controllers
i) IDE ATASATAPT controllers
= Keyboards
Mice and other pointing devices
& Monicors
PCMCLA adapters
o Ports (COM & LPT)
ﬂ Processars

%0&9 Rohde&Schwarz USE Devices

i FS300 Spectrum Analyzer
Rohdegschwarz Power Supply
B,/ Sound, video and game controllers

+ Swskem devices
- Universal Serial Bus controllers

6. Create now the program version for specific instrument (7 6-183).
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7.2.2 Connecting the PC-Software with the R&S FS300

Introduction Due to the USB-Technology which is used in the R&S FS300, more than one
instrument in the 300 Series can be connected with a PC at the same time.
For each instrument a connection with the respective software which allows
the opening and remote controlling of the specific instrument has to be cre-
ated.

The creation of an instrument-specific connection of the Software R&S
FS300-K1 by using the provided Series 300 Software Manager is explained
in the following section. Before this process can be started, the R&S FS300-
K1 Software needs to be installed on your PC (7 6-171) and one or more
instruments have to be connected to the PC via USB-cable (7 6-187).

Note No Authorization (Key Code) is required for the provided R&S FS300-K1
Software Version 2.5.

7.2.2.1  Starting the Series 300 Software Manager

Starting the service e Inthe Windows™ start-up directory select:

program Start\Programs\Rohde&Schwarz\Series300\Series 300 Software
Manager
The service program initializes. The program interface is divided into two
areas:

I Alist of all previously connected Smart instruments
Il Information, status fields and command buttons for authorization

A A
— — —

[=|5eries 300 Software Manager Yersion 2.0 (=11 ] 1

| Authorization: PC-Software

r—List of the Instruments r—Authorization
Instrurnent
Inskrument Serial Number | Program ;I
X | sm300 0000100021 F5300 Status
X | AM300 0ooo1o0o009 AM300_000010000¢ Sl GiumilEr
X | FS300 0000100198 FS300_0000100196 T fE red
% | Fs300 0000100445 LA MErUMENE Conn&cts
X | AMz00 0000100023 AM300_00001 0002 Key Code
i || P OO 1960605553 v Autharization key Code
X | FS300 0ooo1o0017 FS300_0000100017
X | FS300 0000100045 FS300_00001 000 Program
4 0000123456  F5300_0000123 + Program created
X | FS300 0000100055 FS300_00001 00055
X | FS300 0000100471 FS300_0000100471
X | SM300 0000100160 SM300_00001001 60
X | FS300 0000100399 FSSDD_DDDDIDDSQQ;I
« Instrument authorized or ready For remote
X Instrument not connected or program nok exist
@ Instrument not authorized | Authorization ‘ |Create Programl | Cielete Entry ‘
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71.2.2.2

Selecting
the instrument

Creating the pro-
gram version for

specific instrument

In | click on the instrument for which you create a link.

Creating the Program Version

r—List of the Instruments

Instrument Serial Mumber | Program _AI
SM300 0000100021

AM300 0000100009 AM300_00001 00004
F5300 0000100196 F5300_0000100196
F5300 0000100445

AM300 0000100023 AM300_000071 00027
F5300 0000100379

F5300 oooo1o0017 F5300_0000100017

FS300

Fa300 0000100045
0000123456

F3300_000010004
3 aalu 56

F2300_0000100055

e | B | e | D (RO B (g | e f | e | B | e | B

F3300 0000100055

F3300 0000100471 F2300_0000100471
SM300 Q000100160 SM300_000010016(
F3300 Q000100399 FSSDD_DDDDIDDSQQj

J Instrument authorized or ready for remote
X Instrument not connecked or program not exisk
@ Instrument not authorized

Click <Create Program>. A program version for specific instrument is
created and displayed in Il with the status (v ). The program number is
created from the instrument name (FS300) and the serial number

(O000XXXXXX).

Prograrm

F2300_0000123456.exe

+ Create Program

In Il click <Exit> to close the service program. After correctly creating the
program version, the option FS300 0000xxxxxx is available in the Win-
dows™ start-up menu

Start\Programs\Rohde & Schwarz\Series300.

[ Series 200 Software Manager

E F5 200 Cocurnent ation

A FS300 0000123456
B F5200 Sirmulation

Now the program FS300 0000xxxxxx can be started (7 6-188)
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7.2.3 Uninstalling the PC Software

Installation steps for 1. Place the CD ROM, which came with the product, in the installation drive.

Windows™ 2000 The autorun function automatically initiates installation. Alternatively you
may also initiate the installation in the start menu of Windows™
Start\Run using the Setup.exe from the CD. The uninstallation is pre-
pared and the uninstallation assistant appears.

{# FS300-K1 Uninstall _1o] ]

7! FS300-K1 Uninstall

Plzaze note that FS300-K1 0.6.9 iz already installed on this
machine - it musgt be uninztalled before ingtalling the new
verzian. Continuing will remaove FS300-K1 0.E.9 from yaur
machine. dre you zure you want to continue’Y

Click the Next button to remowe the application,

Click the Cancel button to exit the uningtall process,

Cancel |

2. Click <Next> to continue the uninstallation.
ji& FS300-K1 Setup — o x]

FS300-K1 has been
successfully uninstalled.

Click the Finigh button ta exit thiz installation,

[Eatice] |

3. Click <Finish> to complete the uninstallation.

Note The PC software can also be uninstalled using the Windows™ control panel.
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7.2.4 Update PC Software

Introduction Old versions of the PC-Software can be updated with the Series 300 Soft-
ware Manager. Therefore the old version has to be uninstalled (7 6-184). The
new version can then be installed from the CD-ROM (7 6-171). After that, the
links which already existing to the listed instruments have to be updated
manually.

Starting the service 1.
program

Start the Series 300 Software Manager (7 6-182).

The service program initializes and the window ,Authorization: PC-
Software” is displayed.

2. Click on the top bar Authorization: PC-Software and choose “Service:
Update PC-Software” from the menu.
I {b Authorization: PC-Software
The “Update PC-Software” window is displayed and has the following
two partitions:
| List of all Smart-Instruments that have been previously connected
Il Display of the current version of the program and the available ver-
sion
| 1
A A
— — —
&l (] x]
Service: pdate PC-Softbware
rList af the Instruments i Update a new version for the PC-Software
Instrument Serial Mumber | Program _AI
¥ | smz00 0000100021 =T Fi
¥ | amzoo 000100009 AM300_00001 00000 _ =
X | FS300 0000100196 | FS300_0000100196 IE;\SPSSQBEFSB”IBZE%'§53UU‘- =
% | F5300 0000100445 5 U e
¥ | amzoo 0000100023 AM300_000010002;
¥ | Fs3o0 0000100379
¥ | Fs3o0 Q000100017 FS300_0000100017 _
¥ | F3300 0000100045 F5300_000010004 wersion 2.1.1
< | Fs3o0 0000100570 FS300_0000100570
¥ Fs5300 i} =13 F 0001 6 new version available 2,50
¥ | Fs300 Q000100471 FS300_0000100471
¥ [ smz00 Q000100160 SM300_0000100160
¥ | Fs3o0 0000100399 F5300_0000100399 x|
J Instrument authorized or ready for remote
X Instrument not connecked or program not exisk
@ Instrument not authorized
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Selecting
the instrument

Updating the
link

3.

In | click on the instrument for which you wish to update a link.

r—List of the Instruments

Instrument Serial Mumber | Program _AI
X | SM300 0000100021
X | AM300 0000100009 AM300_00001 00004
X | FS300 0000100196 F5300_0000100196
X | FS300 0000100445
X | AM300 0000100023 AM300_000071 00027
X | FS300 0000100379
X | FS300 oooo1o0017 F5300_0000100017
X | FS300 0000100045 F5300_000010004
N 00001 & S300_ 6
X | FS300 0000100055 F5300_0000100055
X | FS300 0000100471 F5300_0000100471
X | SM300 0000100160 SM300_0000100160
X | FS300 0000100399 FSSDD_DDDDIDDSQQj

J Instrument authorized or ready for remote
X Instrument not connecked or program not exisk
@ Instrument not authorized

Click in Il on <Update>, to update the displayed link.

Click in Il on <Exit>, to shut down the service program. The updated
connection FS300 0000xxxxxx is displayed in the Windows™ Start
Menu Start\Programme\Rohde & Schwarz\Series300.

[ Series 200 Software Manager

E F5 200 Cocurnent ation

A FS300 0000123456
B F5200 Sirmulation

Now the program FS300 0000xxxxxx can be started (7 6-188).
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Starting the Remote Control

7.3 Starting the Remote Control

7.3.1 Connecting the Instrument to the PC

Note

PC software R&S FS300-K1 must be installed before you can connect the
R&S FS300 to the PC (7 6-171).

Introduction

Prepare remote con-

trol

Connect instrument
to PC

R&S FS300 is connected to the PC via the USB interface. The connection
cable has two plug types. Plug A is connected to the computer (7 computer
manual) and plug B is connected to the R&S FS300 (7 R&S FS300 manual,
Ch. 2.2 Rear View).

B Type & -

1. Switch on the R&S FS300 and the computer.

2. Connect the instrument to the computer with the USB cable. The com-
puter recognizes the attached instrument and sets up a connection. The
following message appears on the monitor of the R&S FS300:

Smartinstruments’

If the R&S FS300 is not automatically recognized, please check that the
USB master switch of the R&S FS300 is at position AUTO (7 R&S
FS300 manual, Ch. 6.3.4.3 Configuring the Instrument Interfaces).

Note

In remote control mode, control of the R&S FS300 is deactivated and can
only be reactivated by pressing the SYS key at the front panel of the instru-
ment. Switching from remote to local control takes approximately 5 seconds.
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7.3.2

Starting the program

If the link is not avail-
able

1.

2.

Starting the Program

In the Windows™ start-up directory click on:
Start\Programs\Rohde&Schwarz\Series300\FS300 0000XXXXXX

[ Series 200 Software Manager

FS300 0000123456

B F5200 Sirmulation

If the program does not start, then click with the right mouse button in the
Windows™ start-up directory on:
Start\Programs\Rohde&Schwarz\Series300\FS300 0000XXXXXX

Click Properties.

Sort by Mame

Click <OK> to create a link between the programm and start-up direc-
tory.

2%

F5300 0000123456 Properties

General Shartcut |Securit_l,l|

Target type:

F5300 0000123456

Target location; C:h

S300 00001 23456, exe

rogram FileshSeri

Target;

¥ Buninseparate memony space. [ Biun as different user

Start in: I

Shortcut key: IN one

Bur: INormaI window j

Comment; I

Find Target... | Qhangelcnn...l

QK & I Cancel | Apply |

Start the program again (7 above, instruction 1.)

E-1007.9900.15
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Program interface

The program starts up and you may begin using the R&S FS300 remote

control.
FS:BIJD-KI (0000123456) - New Session.. - II:IIEI
| Eile Function ‘iew 7
| Frequency | Amplitude | Marker I B Sweep I Trace | Trigger | Measure I
RBWY: 1 MHz --MHz / -- dBm
VEM: 1MHz  M2: - MHz / -- dBm Center Al¥] 1,5GHz
SWT: 10,005 Ref: -20,0 dBm Atk 16 dB Span Al ,73(}'2
Level &% -20,0dBm
0 < |&a = SwT Al 10s
S | -
30
O O
-40
50 - - g —Frequency
. | —
B0 a Stop AW 3GHz
71 ﬂ CFstep alw[ 150MHz
Span
N SRR
I O O O O O A
-100 Signal Tracking
Center 1.5 GHz Span 3 GHz

Loading the current
instrument settings

A new session opens automatically when you start the program. The current
R&S FS300 settings are loaded. The following settings are display and

evaluation functions and are not transferred to the PC software:

Marker functions (7 6-209)

Scale of measuring diagram (Range, Unit)

Trace functions (7 6-212)
Measure functions (7 6-214)

Note

If the message Device not connected appears on the program interface,

you need to check the connection to the instrument (7 6-187).
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7.3.3 Closing the Remote Control

Closing the program

Closing the remote
control

1. In Windows™ click on the close symbol x.

=0

e | Trigger | Measurel

You may also select the option Exit in the pull-down menu File.

FS300-K1 (0D000123456)

Function Wiew 7

R Chrl+1
Zipen Chrl+0
Save Chrl+5
Save as., Zhrl+a
Logfile

Expart 4

Page Setup. ..

Brint Wirdow Chrl+P

m

2. Remove the USB cable from one side or press the SYS key at the front
panel of the R&S FS300.
Switching between remote and local control takes approximately 5 sec-
onds.

7.4 Getting Started

7.4.1 Level and Frequency Measurement

7.4.1.1 Measuring Task

A Caution

The input stage of the R&S FS300 can be destroyed by overloads or DC
components. If there is a possibility that the limits specified in the data sheet
may be violated, the input must be protected with an attenuator and/or a DC
block.

Measurement
problem

Solution

Determining the level and frequency of a signal is one of the most common
measuring tasks which can be solved with a spectrum analyzer. When meas-
uring an unknown signal the PRESET (factory) setting (7 R&S FS300 man-
ual, Ch. 6.1 R&S FS300 Factory Settings) is used as a start-up setting.

Important functions for the level and frequency measurement are setting the
center frequency (CENTER) and the frequency display span (SPAN) as well
as the MARKER functions.

E-1007.9900.15
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7.4.1.2 Measuring Sequence

Introduction In this example, a signal with a frequency of 200 MHz and a level of —30 dBm
is applied to the HF input of the R&S FS300. The center frequency and the
frequency display span are set manually. Carry out the following steps:

Resetting the R&S
FS300

Applying a signal to 2.

the R&S FS300

Lo

Reset the R&S FS300

Apply a signal to the R&S FS300

Set the center frequency (Center) to 200 MHz

Reduce frequency display span (Span) to 1 MHz
Measure the level and frequency with the marker
Measure the frequency with the built-in frequency counter

Start the PC software (FS300 0000123456.EXE) on your PC.

Alternatively you may also open a new session when the PC software is
already started. To do so, press <Ctrl+N>. The default settings are now
active (2 R&S FS300 manual, Ch. 6.1 R&S FS300 Factory Settings).

FS300-K1 (0000123456 - New Session..
|Ei|e Funckion  Wiew

H=11'H 1 MHz - Ml
L=1H 1MHz  M:2: - Ml
ST 10,00 s Ref:  -20,0 dBm

Apply the measuring signal to the HF input socket.

RFIN
MAX +33dBm

Setting the center 3. Press <Ctrl+Shift+C>. The input window Center is activ.
frequency (Center) Conter
to 200 MHz
4. Enter the value <200M> with the numeric keys. Complete the input by
pressing <Enter>.
Center ﬂjlw
Reducing the fre- 5. Press <Ctrl+Shift+S>. The input window Span is active.
quency display span SPan
(Span) to 1 MHz
6. Enter the value <1M> with the numeric keys. Complete the input by
pressing <Enter>.
Span :I!“W
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Measuring the level
and frequency with
the marker

Measuring the fre-
guency with the
built-in frequency
counter

7.

10.

Press <Ctrl+Shift+M>. The marker jumps to the signal peak. An arrow
appears above of the diagram at the position of the marker.

- >
<1 Q& ]

N T
-100

Center 200 MHz Span 1 MHz

You can change the position of the marker by moving the arrow with the
left <Mouse Button>. The parameter field above shows the marker val-
ues M1.

REA: 20 kHz 200 MHz ¢ 30,0 dBm
VB S0 kHz  Mz: -- MHz / -- dBm
SWT: 10,005 Ref: -20,0 dBm Atk 16 dB

In the Function display Marker click on <Counter> with the left <Mouse

Button>
b arker

I:Duntel‘l Hz Res

Set the resolution of the frequency counter in the selection window
<Res>.
tdarker

Come T , S
100 Hz

The exact frequency value C1 can be seen in the parameter field above.

REW! 20 kHe 200002730 Hz /
VB S0 kHz  Mz: -- MHz / -- dBm
SWT: 10,00s Ref:  -20,0 dBm Atk 16 dB
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7.5

7.5.1

Introduction

Control Concept

PC Monitor Display

The PC monitor provides continuous information about the results and pa-

rameters of the selected measuring functions. The display format for the
measuring results and the insertion of the function displays depend on the

current settings.

Structure of the

program interface | Diagram

Il Menus
Il Functions

The program interface is divided into three areas:

FS300-K1 (0000123456] - New Session.. - II:I Ill
I File Function Yiew 7
|Frequency| Armplitude | Marker |BW,|'Sweep| Trace | Trigger | Measure I

REw'; 1 MHz
WE': 1MHz  ME:

ST 10,00 s Ref:  -20,0 dBm

o do S @ & D TR
5 & o & O

-100
Center 1,5 GHz

- MHz /
-~ MHz /

-- dBm
-- dBm
Atk 16 dB

< ol >

Center ﬂjlﬁ
Span tljlieuGHz
Level ﬂjlm

SWT AW 10s
REW 1 MHz

—Frequency > 1]
Start AW OHe

Stop il:”ia‘GHz
F Step ﬂjlw

Span
Full Zero Last
Zaam

Signal Tracking
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7.5.1.1 Diagram

Diagram displays

Measuring diagram

Parameter field and
status display

The diagram area contains:

Limit lines (k)
Parameter field (c) and status displays (e)
Pop-up error messages (d)

Measuring diagram with scale (a) and traces (i)
Measuring value displays, e.g., display lines (h) and markers (f)

RENA: LI 1 MHz 1.5GHz/ -26,9 dBm
VB! 1MHz M2 1.8GHz/ -46,8 dBm
SWT: 10,00s Ref:  -10,0 dBm Atk 26 dB
Input Sweep Time: Ouk of range! Range 124 .., 20000000 ps — d
< QA > v e
( L | [ |
J — 71
g
| h
0 ."i,i|'|'p".l.+'|i||¢‘!"-"l |
N N
— Kk
. AN
\ 90
Center 1,5 GHz Span 1 GHz

A 10 x 8 grid is superimposed on the diagram to facilitate traces analysis.

The following values are displayed in the parameter field:

RBW: - current resolution bandwidth (LN for max. sensitivity)
VBW: - current video bandwidth

SWT: - current sweep time

M1: - marker 1 with marker position and level value

M2: - marker 2 with marker position and level value

Ref: - current reference level

Att: - current input attenuation

The status display provides information about:

MAX - current trace display, e.g., maximum value
Upp - limitline Upp is switched on

Low - limitline Low is switched on

Offs - level offset is switched on

Note

Error messages are closed after several seconds.

Further system messages and warnings in illegal modes of operation are
described in detail in chapter 9 of the R&S FS300 manual.
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7.5.1.2 Menus

Calling up and dis- Different pull-down menus can be accessed in the menu area.
playing menus Y nction T

Freq »
Aamp 3
Marker »
B Sweep B
Trace »
Trigger 3
Measure »

In addition, Windows™-typical menu items can be called up via a toolbar
(icons).

Menus for setting the measuring parameters and functions are also available
as a toolbar and can be selected directly.

|Frequency| .t’-‘n.mplitudel b ark.er |BW;"Sweep| Trace | Trigger | Measurel

Note The » arrow after a menu option in the pull-down menu indicates that a sub-
menu will appear after opening, e.g., &MP 4

Operating manual, 09/2004 6-195 E-1007.9900.15



Control Concept R&S FS300

75.1.3 Functions

Main functions dis- The main functions of the R&S FS300 are always displayed in the top part

play of the function display. These are:
= Center frequency (Center)
= Frequency display span (Span)
= Reference level (Level)
=  Sweep time (SWT)

Resolution band width (RBW)

These may be changed at any time.

Center :IZHW
Span :l!“73GHz
Lewel ﬂj’%
swT Aw s
REM [ LMHz

Inserting specific In the lower part of the function display, different function displays with input
functions fields (1), selection fields (2) and control buttons (3) are displayed e.g., Am-
plitude or Trigger etc., according to menu selection (7 6-201).

M arker |BW;’Sweep| Trace | Trigger | Measurel
Fre,

N
—Amplitude
OFfset Al"ﬂiﬂdﬁl — 1
Range | 80 dE
Uit [ dEm 2
Attenuatio
auto Mode [ RORMAL 3
Manal || 16 dE

| Flequenc_l,ll .-’-‘«mplitudel M arker |BW;’Sweep| Trace
|
R

—Trigger

Free Run
3

Exkt

e Position
viden [EF]——alw|| S0%
1
Offsst Al OHz

Note: If a selection is not highlighted, it has currently no function (current
setting).
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7.5.2 Input via Keyboard and Mouse

Introduction The R&S FS300 is remote controlled via PC keyboard and mouse with the
help of menus. The most important keys are:
= Numeric keys 0..9
= Arrow keys C Vv a
= Function keys F5... F11
= Action keys Enter, Esc
= Tab key Tab
= Space bar Space
= Mouse buttons left, right

7.5.2.1 Numeric Keys

Function The numeric keys are used to enter numerical parameters.
0..9 - Atcursor, insert numbers <0> ... <9>

Lewvel :Ij 20]dEm

., — Atcursor, insert decimal separating sign <,> oder <.> dependence on PC
system settings

Lewvel :Ij 20, |dem

- — Atcursor, insert minus sign <->

Level i‘lj l—-lm

7.5.2.2 Arrow Keys

Function In addition to numeric keys, the arrow keys are used to enter parameters.
They can also be used to navigate through the menus.
¢/ Y/~ /-~ The arrow keys have the following functions:

— Navigating the pull-down menus with all arrow keys

Eile View 2

Center  Chrl+Shift+C

Aamp 3 Span Zhrl+Shifk+5

Marker 3 Start Crrl+shift+B

BW/Sweep B Stop Chrl+Shift-+E

Trace 3

Trigger 3 Cenker Stepsize »

Measure 3 Span Settings » Full Span

Zera Span

Signal Tracking 3

Zoom In Chrl++
Zoom ouk kel
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Navigating the selection fields with the v / « arrow keys

Hz

tHz
4 GHz

Positioning the cursor in the input fields with the <« / » arrow keys

Center alw] 1|5aHz

Increasing or decreasing numerical parameter inputs with the « /

a arrow keys

Center Al¥] 1|5aHz I:> 4X Y enter Ay 1]16Hz
Center Al¥] 1|5aHz I:> 4X a  conter Ay 1|aGHz

7.5.2.3 Function Keys

Function

F5
F6
F7
F8
F9

F10

F11

Function keys open the menus to set the measuring parameters and measur-
ing functions and insert the corresponding function display.

Inserts the Frequency function display
Inserts the Amplitude function display
Inserts the Marker function display
Inserts the BW/Sweep function display
Inserts the Trace function display
Inserts the Trigger function display

Inserts the Measure function display

(7 6-207)
(7 6-208)
(7 6-209)
(71 6-211)
(71 6-212)
(71 6-214)
(71 6-214)
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7.5.2.4  Action Keys (Enter, Esc)

Function
Enter key
Esc key

7.5.25 Tab Key

Function

Tab key

The action keys complete the menu-operated settings.
— This key closes the input or selection. The new value now applies.

— This key closes the selection. The old value is preserved.

The tab key activates the input fields, the selection fields and the buttons
within a function display.

— Jumps from one control element to another in a function display

Frequency Frequency
Stark alw OHz Start alw|  He
Skop |Av|—m Stop AW 3GHz
CFStep alw|  150MHz CF Step|Avl—m
5pan Spar , etc.

’

Note: The tab key can be only used to make selections when an input field, a
selection field or a control button has been selected in the function display via
a menu (2 6-201) or with the mouse (72 6-200).

7.5.2.6 Space Key

Function

Space key

After selecting an input field, a selection field or a control button with the tab
key, different actions are initiated by pressing the space key:

— Immediate function execution of the function e.g., Zoom +

Span
Full Zem Lazt
Zoom

— Toggle a setting, e.g., switch on/off signal tracking
Signal Tracking

— Open selection fields, e.g., set the measuring unit for Amplitude

Amplitude ———————————————

Offset bW 0dB
Range a0 de
Linik
dEm
dBpy
m
T
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75.2.7 Mouse Buttons

Function Placing the mouse pointer over and clicking on any program interface item
will allow for different actions.

Left mouse button - Pull-down menus can be opened with the mouse

Eile View 2

w Cenker  Chrl+Shift+C
Aamp Span Zhrl+Shifk+5

A [

Marker 3 Start Crrl+shift+B

BW/Sweep B Stop Zhrl+Shift-+E

Trace 3

Trigger 3 Cenker Stepsize » |

Measure 4 Full Span

Zera Span

Signal Tracking 3

Zoom In Chrl++
Zoom ouk kel

— The contents of input fields can be highlighted with mouse button
pressed and held

Center :Ij iy EEGHZ

— The cursor can be positioned in the input fields by clicking the mouse
button

Center ¥ 1,234|5GHz

— Selection fields can be opened and settings can be selected with mouse
button pressed and held

Auka Mode MORMAL @ : o MORMAL
O DISTORTION

— Immediate execution of any function by clicking the mouse button

Span

Full Zem Lazt
@ Zoom

k)

— Toggling a setting with multiple mouse clicks

Signal Tracking

— Moving markers and limits, also in the diagram area, with mouse button
pressed and held

<+« >
20 < Q&) >
< L. 4
fwoben | [ [ T[] [ [
I I N I I

-40
., IRV NN
- IR RV -
- HENNElviRv
T O N I O AT,
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7.5.3 Calling up and Changing the Menus
Various methods are  The R&S FS300 is remote controlled via a menu. The keyboard and the
possible mouse can be used to select a menu (7 6-197).

Instrument parameters (and program functions) can be selected in different
ways on the PC interface, e.g., unit for the level display:

= Selecting with the pull-down menu

File View 7

Freq » |

Ref Lewvel  Chrl+-Shift+L
Marker » Fef Lewvel COffset
BW/Sweep P
Trace [ Range Ctrl+Shift-+R.
Trigger 3
Measure 3 o

RF attenuation

 RF Atbenuation Auko

= Selecting with short keys

LInit Chrl4-Shift+L

= Selecting with the toolbar menu and selecting the selection field
directly in the function display

M arker |BW;’Sweep| Trace | Trigger | Measurel
Fre,

R

—Amplitude
Offset tl:“iﬂdﬂ
Range IW

Uit IT\””]

Attenuation
Auto Mode [ NORMAL
Manal 16 dE

Note The » arrow after a menu option in the pull-down menu indicates that a sub-
menu will appear after opening, e.g. ~ &mR »

Operating manual, 09/2004 6-201 E-1007.9900.15



Control Concept R&S FS300

7.5.4 Setting the Parameters

Introduction Parameters can be set in different ways:
= Selecting an instrument function directly (command button)
= Selecting settings in the selection fields
= Inputting numerical parameters in the input fields

Moving markers

The keyboard and mouse can be used for the settings (7 6-197).

7.5.4.1 Direct Selection of a Instrument Function
Various methods are  Some instrument functions are executed immediately after selection, e.g.,
possible automatic setting of the HF input attenuator.

Instrument parameters (control buttons) can be selected in different ways:

= Selecting and switching on using a pull-down menu. The current
setting is indicated by a tick mark (v ).

File View 7

Freq » |

Ref Lewvel  Chrl+-Shift+L
Marker » Fef Lewvel COffset
BW/Sweep P
Trace 3 Range Zhrl+Shifk-+R
Trigger »  Unit Chrl+-Shift+L
Measure 3

RF attenuation

= Selecting using a toolbar menu and switching on in the function
display

b ark.er |BW£Sweep| Trace | Trigger | Measurel
)

—amplitude
Ciffsek :I!“iﬂdB
Range IW

Unit [ dBm

Atkenuation
Auto Mode [ HORMAL
IManual 16 dB
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7.5.4.2  Selecting the Settings

Setting the instru-
ment functions in
selection windows

Several settings are available for certain instrument functions, e.g., level dis-
play unit.

The selection window can be reached in a number of different ways (7 6-
201), e.g., selection using the toolbar menu.

M arker |BW;’Sweep| Trace | Trigger |Measure|
Fre,
N

Opening the selection window and selecting the instrument functions
takes place in the function display. The current setting is indicated by a tick
mark (v ).

amplitude ———————— amplitude ————————
Offset tl:“iﬂdﬂ Offset tl:“iﬂdﬂ
Range IW Range IW

urit [ dBm . E> urit [ dBm .

b b

7.5.4.3 Inputting the Numerical Parameters

Setting instrument
functions in the in-
put window

Selecting input win-
dow

Inputting with nu-
meric keys

Two methods are available for entering the numerical parameters, e.g., input-
ting the frequency display range:

= Inputting a value with numeric keys

= Inputting a value with arrow keys

You should use the arrow keys for inputting if the value to be measured can-
not be determined accurately beforehand. Given that the screen is constantly
updated while the values are changing, browsing is possible.

The input fields can be selected in a number of different ways (2 6-201), e.g.,
using short keys:

Center &% 1,5GHz
Span |A7 ma IH

Span Ctrl+Shift+5 =

Inputting using the numeric keys can be done in a number of different ways:

= Highlighting and overwriting numbers
Span i‘lj SEEE?HZ I:> Span i‘lj 313MH2

= Selecting a decimal point and inserting numbers

Span Al 30qpHz = Span Al 3001dmHz
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Selecting the unit

Input examples

Inputting with arrow
keys

Invalid
parameter entry

The entry is made in the active measurement unit, which is indicated after the
numeric value in the entry field and can be changed. Make sure that there are
no spaces between the numeric figure and the measurement unit.

You may omit the base unit (e.g. Hz, s, dBm). However, you must specify the
unit size (valid values: G, M, k, m, u, n, p).

=  Span:
TR —r
15kHz = S A sk
= —
15M > s AW s
= Sweep Time:
= —
P —
34 S P —

34u = sl AW 54

Inputting using the arrow keys can be done in a number of different ways:

= Selecting a decimal point and incrementation or decrementation with the
v | a arrow keys on the keyboard

Span :Ij 300MHz I:> 4x>v Span tl:l 296]MHz

= Incrementing or decrementing with the arrow keys on the user inter-
face

Spar Al¥] 300MHz I:> 4 x Span &l 270MHz

Note: When entering the center frequency, increment size can be set on the
rotary knob (7 R&S FS300 manual, Ch. 6.2.1.3 Entering the Step Width of
the Center Frequency). The value is then incremented or decremented ac-
cording to this set value.

If a parameter entry is invalid, the value will automatically be limited, and an
error message indicating the valid value range will appear in the parameter
field, e.g.:

SWT: 124,0 s Ref:  -20,0 dBm Akt 16 dB
Input Sweep Time: Ouk of range! Range 124 ... 20000000 ps

o Acknowledge the error message with the mouse or the Enter key and
repeat the entry with the correct value.

E-1007.9900.15
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7.5.4.4

Introduction

Moving the Markers

In the diagram area, lines (markers, limits, etc.) can be inserted to analyze
the trace. In addition, an arrow is displayed at the edge of the diagram at the
position of the corresponding line. The position of the line can be changed by
moving the arrow with the left mouse button.

The marker values can be read in the parameter fields above.

REA: 1 MHz 1.538193548 GHz / -46,8 dBm
VB 1MHz M2 - MHz/ --dBm
SWT: 10,005 Ref: -20,0 dBm Atk 16 dB

7.6 Overview of all Menus and Functions (Shortcuts)

7.6.1

File

Menus to prepare for a

Session

[lew
Open
Save
Save as..
LoqFile
Expork

Page Setup...

Erint ‘Window
Exit

CErl+M
CErlHD
Chrl+5
CErl+a

Ctrl+P
Chrl+Q)

The following options are available in the pull-down menu File: open,
save and close a session; create a log file; export data; print screen.

Begin new session (7 6-216)
Open saved session (7 6-217)
Save current session (7 6-217)
Save current session as (7 6-217)
Create a log file for the current session (7 6-222)
Export data (71 6-225)
Page setup for printing (7 6-227)
Print current window (7 6-227)
Exit program (7 6-190)
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7.6.2 Function

Note

Instrument functions are accurately described in chapter 6 of the R&S
FS300 manual.

Menus for configur-
ing and starting

measurements
Freq 3
Amp 3
Marker 2
BW/Sweep B
Trace 3
Trigger [ ] |

Measure 3

The menus used to set the spectrum analyzer are displayed in the pull down
menu Functions or in the toolbar menu. The order of the menus mirrors that
of the procedure for configuring and starting measurements.

Selecting the frequency span
(setting the x axis in the diagram area)

Setting the level axis and the RF input
(setting the y axis in the diagram area)
Signal analysis with marker functions
Setting the bandwidths and the sweep time
Displaying the trace

Triggering the measurement

Measurement functions

E-1007.9900.15
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7.6.2.1

Main function dis-

play (always visible)

Function display
(insert with F5 key)

Function and
shortcut
Center

Span Chrl+35hift+5
Skart Ckrl+35hift+E
Skop Ckrl+35hift+E

Center Stepsize [ ]

Ctrl4-Shift+C

FREQ Menu

1 — | Cenker AI‘FHW|
Span qﬂl—SGHﬂ
Level Al"ﬂm|
.
REW | 1 MHz

—Frequency

3 ——Start al¥] 0Hz |
4 ———— Stop Alw 3GHz |
5 — —CFstep alw  1sovHe |[@] ———— o

—Span

6 Full Zero Last 10
7 . ZO0rm 11

8 ——— Signal Tracking 12

Entering the center frequency
Entering the span

Entering the start frequency
Entering the stop frequency

Open submenu:
Entering the step width of the center frequency

marnial Setting the step size manually

auko Setting the step size automatically

= Centerfrequency Setting the step size to the center frequency

= Markerfrequency Setting the step size to the marker frequency
Span Settings 4 Open submenu:

Display modes for the frequency axis

Eull Span Displaying the whole frequency range

Zero Span Switching over to the ZERO SPAN

Last Span Restoring the previous setting

Zoom In Chrl++ Reducing the span

Zoom Qut  Chrl4- Increasing the span
Signal Tracking r Open submenu:

Signal tracking
on Activating signal tracking

off De-activating signal tracking

(1)
(2)
(3)
(4)

(5)
(9)

(6)
(11)
(10)

(7)
(12)

(8)
(8)

Operating manual, 09/2004
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7.6.2.2 Amp Menu

Main function dis-

play (always visible) Center al¥| 1 5aHz|
Span qﬂl—SGHﬂ
1 — Lewvel Al"ﬂm|
swT AW 10s|[@]
REW | 1 MHz

Function display —Amplituds
(insert with F6 key) 2 ———— Offszt Al¥]| ods |
3 ——————— Range a0 d&
4 ———— Uik dBm
| set High Sense I — 8
—Akbenuakion
Auto Mode | NORMAL 7
rManual 0 de
Function and
shortcut
Ref Level  Ctrl+Shift+l Entering the reference level (1)
Ref Level Offset Entering a level offset (2)
Range Chrl+ShifE+R, Selecting the level display range (3)
Linit Ckrl4+-ShifE4+L Selecting a unit for the level display (4)
RF Attenuation Setting the RF input attenuation manually (6)
RF &ttenuation Auko Setting the RF input attenuation automatically (5),(7)
Set High Sense Setting the high sensitivity automatically (8)
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7.6.2.3 Marker Menu

Function display
(insert with F7 key) 7 8 9 10 11

—Matfker {
6 —|IF E‘i Cnuntler 1Hz | Res 12
5 —— 2] NIz eweur. Al eds | (S]] 13
4 —— = Cenker Moise Mkr |£| D-Lime |42 14 15
3 —— = RefLvl [T]n db Down [ ] alwl ade
2 — 1 Fstep 16
1 — Frequenc';.f AW OHz 17
Fixed | Lewvel &l 0, OcdBrn 18
—Time & 0s 19
Function and
shortcut
Marker 1 3 Open submenu:
Activate marker 1
Peak CErl+Shift-H Place marker 1 on the trace maximum (6)
next Peak |eft Place marker 1 on the next trace maximum to the left (7)
next Peak right Place marker 1 on the next trace maximum to the right (8)
Signal Counk Measure the signal frequency: Start measurement (10)
Signal Counk Resolution Measure signal frequency: Set resolution (12)
off De-activate marker 1 (6)
Marker 2 3 Open submenu:
Activate marker 2
Peak Place marker 2 on the trace maximum (5)
nexk Peak |eft Place marker 2 on the next trace maximum to the left (7)
nexk Peak right Place marker 2 on the next trace maximum to the right (8)
Marker norm Set marker 2 as a normal marker (NORM) (11)
Marker delta Set marker 2 as a delta marker (DELTA) (13)
off De-activate marker 2 (5)
Marker = 3 Open submenu:
Accepting marker values as settings
Center = Marker Freg Set the center frequency to the marker frequency (4)
Ref Level = Marker Level Set the marker level as a reference level (3)
Center Stepsize = Marker Freq Set the step size for entering the center frequency
to the marker frequency (2)
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Marker Functions B Open submenu:
Marker measurement functions
Moise Marker Measuring noise power density (15)
n dB down Measuring signal bandwidth (16)
D-line  Cerl+Shift+D Bring display line up on screen (14)
Limit Lire Bring limit line up on screen (7 6-219)
Fef fixed 3 Open submenu:
Reference points for measuring level differences
on Activating the entry of arbitrary reference points (1)
off Using M1 marker values as a reference point (1)
Fef Poink Level Entering the reference-point level (18)
Fef Poink Freq Entering the reference-point frequency (17)
Fef Poink Time Entering the reference-point time (19)
Marker Settings r Open submenu:
Search criterion of functions NEXT PEAK LEFT/RIGHT
Peak Excursion Entering the peak excursion (9)

E-1007.9900.15
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7.6.2.4 BW/Sweep Menu

Main function dis-
play (always visible) Center alw 15aHz|
Span qﬂl—SGHﬂ
Level Al"ﬂm|
1 —— swT Alw 10s |[@] - 8
2 — rEW | 1 MHz - 9
Function display BWSwesp
(insert with F8 key) 3 — | yEw | 1 MHz - 10
4 ——— Coupl. Alvﬂ—tljfﬁl - 11
REW/Span — 12
5 [oviee Conkinue E
6 Single @—ﬂjﬂ 13
7 Repeakt
Function and
shortcut
Res BW manual  Cel+Shift+w Setting the resolution bandwidth manually
Fes B auto Activating automatic resolution bandwidth setting
Video BYW manual | Setting the video bandwidth manually
Yiden B auko Activating automatic video bandwidth setting
Coupl Ratio 3 Open submenu:
Setting the RBW/VBW coupling ratio
REWY YEW manual Setting the coupling ratio manually
REW VB auko Activating the default setting for the coupling ratio
Sweep r Open submenu:
Setting the sweep time
Cont Sweep  Chrl+! Starting a continuous frequency sweep
Single Sweep  Chrl4" Performing an n-times sweep
Mo. of Sweeps Setting the number of sweeps
Repeat Single Sweep Repeating n-times sweeps
Sweep time manual Setting the sweep time manually
Sweep Lime auko Activating automatic sweep-time setting
REMW/Span Low Naise Changing automatic resolution bandwidth setting

Automatic RBW limits for normal sensitivity
Automatic RBW limits for maximal sensitivity

(2)
(9)
(3)
(10)

(4)

(11)

(5)
(6)
(12)
(7)
(1)
(8)
(12)
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7.6.24.1 RBW RBW/Span

Note The setting becomes effective only if the resolution bandwidth coupling is in
AUTO mode.

Description You can change the automatic coupling between the SPAN and resolution
bandwidth (RBW) by means of the RBW/Span function. Thus, you can switch
the analyzer between the two settings “Normal” and “Low Noise” for even
more accurate signal analysis, for example.

Normal = Default setting
= Corresponds to the normal operating mode and provides the shortest

possible sweep times for a set SPAN

Low Noise If the span is 1 GHz or lower, the resolution bandwidth is decreased in the

“‘Low Noise” setting as compared with the “Normal” setting. As a result, the
sweep time increases simultaneously. The resolution bandwidths (RBWs) are
set in accordance with the table below:

SPAN RBW

SPAN >1 GHz 1 MHz

1GHz= SPAN >50 MHz 300 kHz
50 MHz > SPAN > 10 MHz 100 kHz
10 MHz= SPAN >5 MHz 30 kHz
5MHz= SPAN >1MHz 10 kHz

1 MHz= SPAN > 200 kHz 3 kHz
200 kHz= SPAN > 100 kHz 1 kHz
100 kHz= SPAN > 50 kHz 500 Hz
50 kHz 2 SPAN > 20 kHz 300 Hz
20kHz =2 SPAN >1kHz 200 Hz

E-1007.9900.15
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7.6.2.5 Trace Menu

Function display U=
(insert with F9 key) 1 —— 4] 8
2 ————— ClearWrite
33— Hold Ma:x Min  Syeeps 9
4 — Average 0] — 4
5 Wiew E
6 Blank. [3] Trace Pos
T ——— T1I-T2=T1 |LE—&W 0% | — 10
Function and
shortcut
Seleck Trace B Open submenu:
Selecting the active trace
Trace 1 Turning on and activating Trace 1 (1)
Trace 2 Turning on and activating Trace 2 (8)
Clear \irite Trace display mode: Overwrite mode (2)
Max Hold Trace display mode: Max. hold (3)
Min Hald Trace display mode: Min. hold (9)
Trace Average Trace display mode: Averaging (4)
Yiew Freezing the trace (5)
Blank Blanking out the trace (6)
Math » Open submenu:
Trace difference
T1-Te=:=Tl1 Turning on the trace-difference mode (7)
Trace Fos Repositioning Trace 1 (result) (10)
off Turning off the trace-difference mode (7)
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7.6.2.6  Trigger Menu
Function display EEET
insert with F10 ke
( ) 1 Free Run
Exk I
2 FHemna Pasitian 5
3 video [0 ——alwi[ 507 6
4 — Offset alw] OHz |
Function and
shortcut
Free Run Free-running measurements (1)
External P Open submenu:
Triggering by an external TTL signal
rising edge Triggering on positive-going edge (2)
Faling edge Triggering on negative-going edge (5)
Wideo Triggering by the display level (3),(6)
OFfset Entering a trigger offset (4)

Note

The trigger function LINE (triggering by the AC-line frequency) is not sup-

ported.

7.6.2.7 Measure Menu

Function display
(insert with F11 key)

Function and
shortcut

Time Power Domain -k

—Measure

—Time Fower Damain

Peak @
tean @

off ]

—Marker 1+2 Function

Tl

Open submenu:

Measure the power in the time domain (ZERO SPAN)

Peak Output the peak value within the section (1)
Mean Output the mean value within the section (2)
off Switch off the power measurement (3)
Measure the third-order intercept point (4)

E-1007.9900.15
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7.6.3 View

Menus for configur-
ing the program in-
terface

large Window  Chrl4-W
Colar Chrl+L
7.6.4 ? Help
Help menus
Help
Info Chrl4I
7.6.5

Diagram area
(always visible)

Functions

Zoom

Menus for resizing the window and setting screen colors are available in the
pull-down menu View.

(7 6-228)
(7 6-229)

Switch on/off large window

Set screen color

Menus for opening the help function and displaying the program information
are available in the pull-down menu Help.

(71 6-230)
(7 6-230)

Start help function

Display program information

Zoom Functions

Center 1,5 GHz

Zoom the screen window

(1) Move screen window in X direction (one grid unit)
(2) Move screen window in Y direction (one grid unit)
(3) Zoom screen window in/out in X direction
(4) Zoom screen window infout in Y direction

Note

Zoom function ( 3 ) corresponds to the Zoom In/Out functions (72 6-207).
Zoom function ( 4 ) corresponds to the Range functions (72 6-208).
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7.7 Saving/Exporting Data (File)

7.7.1 Opening the Session

Application

A new session is opened automatically when the program is started (7 6-
188). The current R&S FS300 settings are loaded. The following settings are
display and evaluation functions and are not transferred to the PC software:

Marker functions (7 6-209)

Scale of measuring diagram (Range, Unit)
Trace functions (7 6-212)

Measure functions (7 6-214)

However, you may also open a new session while in remote control mode.
Default settings are automatically loaded (7 R&S FS300 manual, Ch. 6.1
R&S FS300 Factory Settings).

You can save and load specific instrument settings if you plan to work with
these on a regular basis.

7.7.1.1 Beginning New Measurement

Beginning the
measurement with
current instrument
setting

Beginning the
measurement with
factory setting

Start the PC software on your PC.

e Select menu item: New.

[~ FS300-K1 (D000123456) - New Session..

Function  Wiew 7

Qpen Chrl+O
Save hrl+5
Save as.. Chrl+a

E-1007.9900.15
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7.7.1.2 Loading the Saved Settings

Note If you drag and drop an *.fs file (saved instrument settings) to the FS300-
K1.exe icon while the program is closed, the program will open using the
settings from this *.fs file.

Beginning the 1. Select menu item: Open.
measurement with [~ F5300-K1 {0000123456) - New Session..
saved instrument Fonction Yiew

settings = —

R Chrl+1

Save hrl+3
Save as.. Chrl+a

2. Select a file from the directory and click <Open>.
ofnen 21x|
Suchen in; I@ Series300 j o= £ ER-

|_ldata
| 1PlugIns
T 1UsEIo

| =
Dezkl h:l p

.
=

Eigene Dateien

D ateinarne: ITest.fs j fffnen

D ateityp: |E:ust-:-m Pattern [*fz) j Abbrechen

g

Resetting the in- e To load the instrument settings that were last loaded or the factory set-
strument settings tings, press <Preset> in the main function display.
REW | 1 MHz [ ‘

W
—Marker
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71.7.2 Saving the Session
Application You can save specific instrument settings if you plan to work with them on a
regular basis (Save Session).

You may also change a previously saved instrument setting and save it under
a different file name (Save Session as..).

Saving instrument 1. Select menu item: Save or Save as...

settings FS300-K1 {D000123456) - New Session..

Function  Wiew 7

Tt Zhrl+h
Qpen Chrl+O

Save as.. Chrl+a

2. Select a directory, enter a file name and click <Save>.

Spejchemn in; I@ Seriez300 54\ "~ |‘=:F E-

|_ldata -
| 1PlugIns
T lUsEIo

Desktop

.
=

Eigene Dateien

D ateiname: IT est

b
D ateibyp: I Custohmr Patterm [*fg)

Lef Le

Speichem
Abbrechen

g
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7.7.3 Monitoring the Measuring Values
Introduction If you wish to monitor deviation of measuring values you may set limit lines

(Limit Lines) to monitor them. A logdfile is created which can be opened with
any text editor or with Microsoft Excel™.

7.7.3.1 Inserting the Limit Lines

Application Measuring values which overshoot the limit lines are monitored with an Up-
per Line and measuring values which undershoot the limit lines are moni-
tored with a Lower Line. The shape of the limit lines are entered into a table
in value pairs (frequency, amplitude), they may then be inserted into the
measuring diagram.

Upper Line

R e e

You can create limit lines with up to 50 value pairs, these may be saved and
loaded for later use.

Lower Line

Entering limit lines 1. Select menu item: Limit Line.

[~ FS300-K1 (D000123456) - New Session..
File: Yiew 7

Freq » |

Armp 4

IMarker » Marker 1 4
B iSweep B Iarker 2 5
Trace » IMarker = 4
Trigger » Marker Functions k
Measure »

D-Line  Cer4-shift+D

Wt
Fef; Fixed 3

Edit Limit Lines window opens.
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.| Edit Limit Lines

2. Use the left-hand table to enter the frequency and amplitude values for
the lower lines and use the right-hand table to enter the upper lines.

Each row in the table describes a reference point on the limit line. At

least 2 value pairs (reference points) per line must be entered, e.g., lower
line: -80 dB for full span.

Note: You may increase and decrease the amplitude values of a limit
line for all value pairs with the input fields: change lower/change upper.

You may increase and decrease the frequency values of a limit line for all
value pairs with the input fields: change frequency [MHZ].

Annle
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Inserting limit lines 1.

Saving and loading 1.

limit lines

Closing the window .

Tick the check boxes for Lower Line and/or Upper Line to activate the
limit line(s).

Lower Line ﬁE;UU change lower Upper Ling I.Th-n ﬁE,DD change upper

Frequency [MHz] |dBm - Frequetet [MHz] [dBm -
1 0, 000000 -5 1, 000000 1 0,000000 -65,000000
2 3000, 00000 -5 1,000000 2 1400,000000 -65,000000

Click <APPLY> to activate the limit line(s). The status information Upp
and/or Low are displayed in the diagram.

W | | [ [ [ [
. ANEEENEEEN

i
O I
-100

Center 1,5 GHz Span 3 GHz

Press <SAVE> if you plan to use the current settings again.

ﬁE,DD change frequency [MHz]

LOAD | SAYE | oK | Apply |
Y

The Save File as window opens.

Select a directory, enter a file name and click <Save>. The current set-
tings are saved.

Press <LOAD> if you wish to use the saved settings again.
gi ,00 change frequency [MHz]

Loan | save | ok | apply |
Frey

The File open window opens.
Select the (.lim) file from your directory and click <Open>. The saved
settings (frequency and amplitude values) are loaded.

Press <OK> to close the Edit Limit Lines window. The current settings
remain active in the diagram.

gi ,00 change frequency [MHz]

LOAD | SAYE | oK, | Apply |
5
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7.7.3.2  Monitoring

Aim A lodfile is created during the monitoring process, which documents over-
and undershooting of a limit line. This allows random events to be captured.

Creating the logfile 1. Select menu item: Logfile.

4| FS300-K1 (D000123456) - New Session..

EEE Function Wiew 7

Mew Session Chrl+1
Zipen Session Chrl+0
Sawe Session Chrl+5
Save Session s, Chrl+A
Expart ! 4
Page Setup. ..

Brint Wirdow Chrl+P
Exit (Mg

The Logfile window opens.

.| Logfile

2. Click <change> if a lodfile has not yet been created.

The Save File as window opens. Select a directory, enter a file name
and click <Save>. The current logdfile path is displayed.

3. Click in the Comment window to enter a logfile comment.
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Starting the monitor- 1.
ing

2.
Stopping the moni- 1.
toring

2.

Enter the maximum logfile memory size in KB. The default setting is "512
KB".

gﬁlﬂ U maxinuni File size in kBvte

Click <Enable recording> to start the monitoring process. The button
lights up red.

x

@ Enable recording
Logfile [ change

If an over- or undershoot of a limit is detected, the corresponding status
information Upp and/or Low flashes in the diagram. The measuring val-
ues are monitored 10x per second and each over- or undershoot of a
limit line is recorded.

Click <Enable recording> to finish the monitoring process. The button
no longer lights up red.

Click <OK> to close the Logfile window.

QK |j| | CANCEL |
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7.7.3.3 Analyzing the Logfile

Logfile content The lodfile contains the measuring data, which were recorded during the
monitoring process. A record is created from the following parameters when a
limit line has been over- or undershot.

~loix

Datei Bearbeiten Format 7
=

C:wProgrammehSeries3oohtest. Tog

pate; Time;MinLimit;MaxLimit; EventFreg; EventLevel;
—enter;span; REBw; Ref Level;Leveloffset; SsweepTime

1| | Ml 2

= Date - event date

= Time - event time

=  MinLimit (1) - limitline level Upp

= MaxLimit - limit line level Low

= EventFreq (2) - eventfrequency value
= EventLevel (3) - event maximum level

= Center - center frequency

=  Span - span

= RBW - resolution bandwidth
= Ref Level - reference level

= Leveloffset - level offset

=  SweepTime - sweep time

N P o A =
I S

7 e /.
TN -
o
g W, e e Wi

Analyzing the logfile  If the logfile (.log) is saved as a text file (.txt) the data can be opened and
analyzed in Microsoft Excel™.
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7.7.4 Exporting the Measuring Data

Application To record the measurements, you can save the current diagram with the
most important parameter settings in ASCII code or you can save a screen-
shot of the current window as a JPEG.

7.7.4.1 Creating the ASCII File

Creating the ASCII 1. Select menu item: ASCII file.
file FS300-K1 (0000123456) - New Session..
EEE Function  Wiew 7

Ters Session Zhrl+h

Qpen Session Chrl+O

Save Session hrl+5

Sawe Session 5., Chrl+A

LogFile

Expaort

JPEG pickur

Page Setup. .. 1

Print \Window Ckrl+P

Exit Chrl+)

The Export ASCIl window opens.

2. Click in the Please change comment window to enter a logfile comment
and click <OK>.

x

Export curve into ascii file

Please change comment
Test

)

QK ﬁ | CANCEL |

The Save File as window opens.

3. Select a directory, enter a file name and click <Save>.
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ASCII File contents The ASCII file contains the following parameters:

B[=1 £

Datei Bearbeiten Format 7

C:\Programmehseries30o0htest. asc ;|
01l.08.2003 17:10:15%
Center;Span; REw; Pixel

[ | ' .z
= Center - center frequency
= Span - span
= RBW - resolution bandwidth
= Pixel - level values of the trace
Note The number of exported level values (pixels) depends on the setting for the
size of the window. (72 6-228, small window: 310 pixels, large window:
700 pixels)

7.7.4.2 Creating the Screenshot

Creating the screen- 1. Select menu item: JPEG picture.

shot [~ FS300-K1 {(0000123456) - New Session..

Function  Wiew 7

Ters Session Zhrl+h

Qpen Session Chrl+O

Save Session hrl+5

Sawe Session 5., Chrl+A

LogFile

Export ASIII File
Page Setup. ..

Print \Window Ckrl+P

Exit T+

The Save File as window opens.

2. Select a directory, enter a file name and click <Save>.
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7.7.5 Printing the Window

Page setup

Printing the window

1.

Select menu item: Page setup.

[~ FS300-K1 (D000123456) - New Session..
EEE Function  Wiew 7

Tt Zhrl+h
Qper Chrl+O
Save hrl+5
Save as.. Chrl+a
LogFile

Export »
Print \Window ! ! Ckrl+P
Exit T+

The Page setup opens.

x

¥ Print header (name/date/page #)
# Use defaulk margins From preferences
7 Cuskam margins

l_ Lnits
Left P .
Inches
Right: ~
crm
Top
Botborn 0,00 Help

Ok I Cancel Prinket setup .. |

Check the <Print header> box (v ) to print a header with the file name,
date and page number.

Check <Use default margins from preferences> to print page with the
presettings.

You may also check <Custom margins> to print page with user-defined
settings. You may then adjust the page margins: <Left>, <Right>,
<Top> and <Bottom>.

Click <Printer setup> to select your printer settings.
Click <OK> to close the Page setup window.

Select menu item: Print Window from the File pull-down menu to print
the current program window.
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Customizing the Working Window (View)

R&S FS300

7.8 Customizing the Working Window (View)

7.8.1 Adjusting the Window Size

Adjusting the win-
dow size

1.

2.

Select menu item: Large Window to enlarge the program window.

[~ FS300-K1 (D000123456) - New Session..

File Function RHERN ?

The diagram is enlarged by a factor of 2. In addition to the Main Set-
tings, two function displays appear in the function display area. The first
function display (e.g., Amplitude) refers to the current menu selection
and the second function display (e.g., Trace) refers to the last menu se-

lection.
| . =lolx|
Center Alw] 1,5GHz
Span :l!l 35Hz
Level alw -20,0dBm
ST Al 105

Select the Large Window menu item again to reduce the window size.

RE 1 MHz

—amplitude
Ciffsek :I!“iﬂdB
Range IW

Unit [ dBm

IManual 16 dB

Attenuation
|7.ﬁ.uto Mode [ MORMAL

P

—Trace
]
Cleat\Write
Haold Max E Min  Syeeps
P

Blank. E Trace Pos
TI-T2=T1 [L—&W 0%

Average

E-1007.9900.15
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R&S FS300

Customizing the Working Window (View)

7.8.2 Changing the Window Color

Changing the win- 1.
dow color
2.
3.
4.

Select menu item: Color.

[~ FS300-K1 (D000123456) - New Session..

Yiew W

large Window  Chrl4 |

The Screen Color window opens. Colors for the listed window elements
can be changed.

x

Windows Colors

M| Background

M| Diagram backaground
[ | Diagram arid

[ | Diagram Trace 1

[ | Diagram Trace 2

M| Diagram Math Trace
[ | Diagrarn Marker 1
M| Diagrarm Marker 2
M| Diagramm i B Marker
7| Diagram D-Line

o4 I Reset | Zancel |

Click on a color field to change the color for the corresponding windows
element. A color scheme opens.

Screen Color x|

Windows Colors

Il Backaround
E_:
! ——
|

| ———

| User
iDDDDDDDDDDDDDDDDDD

Hiskory Swsten

I DRCEEECD000 OEDOEEC

| :
1 k)
|

Move the mouse over the color bars and click on your preferred color.
The color scheme closes and the new color appears in the color field of
the window element.

Click <OK> to close the Screen Color window and to activate the new
window colors.

You may also click <Reset> and <OK> to revert to the default color set-
tings.

File Function
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7.9 Getting Help (?)

7.9.1 Starting the Help

Starting the help e Select menu item: Help to start the Windows™ Help for program FS300
0000XXXXXX.

[~ FS300-K1 (0000123456) - New Session..
| File Function Wiew [ElI

Infof_JCkrH-I
Service

Acrobat Reader™ (7 CD-ROM) starts up and the English R&S FS300-
K1 operating manual opens.

7.9.2 Displaying the Program Version

Opening/closing the 1. Select menu item: Info for information about the FS300 0000XxXXXXX
program version program.

F$300-K1 (DDD0123456) - New Session..

File Function view [B
Help  Chrl+H

Service

An information field opens.

FS 300 - Spektrumanalyzer
FS 300 - K1

Fohde & Schwarz, Munich

‘Wersion 2,5 from 06,09, 2004

2. Click in the information field with the mouse to close.

You may also wait approximately 10 seconds for the information field to
close automatically.
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Getting Help (?)

7.9.3 Displaying Module Data

Displaying module 1.
data

Starting self- 2.
diagnostics 3.
4,

Select menu item: Service to obtain information about the individual

modules.

FS300-K1 (0000123456) - New Session..

|Ei|e Furction View [B

Help  Cbrl+H
Info  Chrl+I

The modules of the R&S FS300 will be output and displayed.

x

Installed Moduls
Modul ' Serial Number' part ID ‘ Revisinn‘

F3300 MM 0000100029 | 1147.1030.00 | 2,31
PowerSupply 00001006594 | 1147.1400.50 | 0,994

Click the line <FS300> to select the generator module.

Click <Self test> to start self-diagnostics.

All modules are checked one after the other and the result, “Passed” or

“Error”, is output.

Self tesk | ERROR

Part I Resulk I
4 120 Passed
4 FPGA Passed
o WEMEM Mo, 1 Passed
o WFMEM Mo, 2 Passed
o WFMEM Mo, 3 Passed
X EEE DB Error
X EEE AB Error
X TEMPERATURE &B Errar
X TEMPERATURE DB Errar
X TEMPERATURE OSC Errar
J WOLTAGE B Passed
X WOLTAGE DB Error

Click <OK> to close the Service window.
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Keyboard Connector (KEYBOARD) R&S FS300

8 Instrument Interfaces

This chapter The chapter 8 contains a description of the R&S FS300’s interfaces.

Further The address of our Support Center and a list of Rohde & Schwarz service
information centers will be found at the front of this manual.

8.1 Keyboard Connector (KEYBOARD)

Connector There is a 6-pin PS/2 connector KEYBOARD [21] on the R&S FS300’s rear
panel for an external keyboard.

Pin assignment Pin Signal
KEYBOARDDATA
MOUSEDATA
GND

5V, KEYBOARD
KEYBOARDCLK
MOUSECLK

o B~ WO DN -

8.2 Monitor Connector (MONITOR)

Connector There is connector MONITOR [20] on the rear panel of the R&S FS300 for an
external monitor.

Pin assignment Pin Signal

1 R

2 G

3 B

4 (NC)

5 GND

6 GND

7 GND

8 GND

9 GND
10 GND
11 (NC)
12 (NC)
13 HSYNC
14 VSYNC
15 (NC)
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R&S FS300 Input for External Trigger (EXT TRIG/GATE IN)

8.3 Input for External Trigger (EXT TRIG/GATE IN)

Specification The connector EXT TRIG/GATE IN [14] is for an external signal which is used
to control measurements.

The signal has TTL levels (low < 0.7 V, high > 1.4 V), and the typical imped-

ance is 10 kQ.
Instrument The TRIG menu (7 6-135) allows you to make the appropriate settings when
setting an external signal is used to trigger measurements.

8.4 Reference Input and Output (REF IN and REF OUT)

External If an external reference is used, the internal reference oscillator is synchro-

reference nized to the 10 MHz reference signal at connector REF IN [22]. The input
level must be 0.5 to 2V.

Internal The 10 MHz signal from the internal reference oscillator is available at the

reference REF OUT connector [23] so that other devices can be synchronized to the
R&S FS300. The output level is 0 dBm.

Instrument You can switch over between the internal and external reference in the CON-

setting FIG menu (7 6-159).

8.5 USB Interface (USB HOST, USB DEVICE)

Connector The USB-Host [15] and USB-Device [16] connectors on the rear panel of the
R&S FS300 are for a USB device.

Pin assignment Pin Signal
1 Vbus (Vcc)

m: o
3 o
4 GND

Shell Shield
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9 Error Messages

This chapter Refer to chapter 9 for a detailed description of errors that may occur in the
R&S FS300. You will also find notes on troubleshooting.

The R&S FS300 displays detected errors and warnings on the screen. The
various types of messages are described in the following:

= System messages
=  Warnings indicating impermissible operating states

Further Chapter 6 describes all the R&S FS300‘s menus and the associated func-
information tions in detail.

9.1 System Messages

System messages System messages inform you of internally detected errors. The following in-
forms are displayed, e.g.:

= Type of error (x)
=  Four-digit error number (y)
= Request for closing the system messages (z)

The error number allows the service shop to determine the type of error. In
the event of an system message, please write down the error number and
proceed according to the following steps.

Device Error A system error was detected in the instrument.

“Error number” . .
1. Please write down the error number and the corresponding instrument

settings.
2. Contact your nearest Rohde & Schwarz representative (0-22). The in-
strument may have to be checked in the service shop.

Overtemperature  An impermissibly high temperature was detected in the instrument. The inter-
Error nal fans are switched to full power for approx. 30 seconds, and then the
“Error number” R&S FS300 is automatically switched off to prevent further overheating.

The overtemperature could be caused by too high an ambient temperature
and/or reduced air circulation.

1. Let the instrument cool off for a while and remove any obstructions that
could hinder air circulation.

2. If this doesn't eliminate the overtemperature, have the instrument
checked by the service shop.

Note Some errors can cause the instrument or parts of the instrument to be
switched off immediately in order to avoid destruction of components. When-
ever an system message occurs, an entry is made under SYSTEM MES-
SAGES (7 6-168).

E-1007.9900.15 6-234 Operating manual, 09/2004



R&S FS300

Warnings Indicating Impermissible Operating States

9.2 Warnings Indicating Impermissible Operating States

Warnings

OVERLOAD

PLL unlock

ADC overload

Red labels at the upper left corner of the measurement grid tell the user that
the measurement results may be incorrect. This can be caused by exces-
sively high signal levels at the input or by incorrect settings on the instrument.
The warning remains on the screen until the problem has been eliminated.

There are three types of messages that can be displayed on the screen:

OUEELOAD

FLL unlack
ADC ouarload

A level above 13 dBm is detected at the R&S FS300 input and the current
input attenuation setting is less than 20 dB. In this case, the instrument auto-
matically increases the input attenuation by 20 dB to prevent the subsequent
stages from being overdriven. The displayed signal level decreases by 20 dB
as a result of the additional attenuation, without the display being corrected.

1. To obtain a correct level display, the reference level must be increased
(7 6-82) until the message disappears.

2. If the message does not disappear, it is possible that the input attenua-
tion is set to Manual. Raise the input attenuation above 20 dB (7 6-87),
or switch to automatic setting of the input attenuation (7 6-88).

Note: This display will appear even if the signal is outside the currently se-
lected span. In FULL SPAN mode (7 6-76), check whether a signal exceeds
the permissible value and reduce the level if necessary.

The control loop, which is used to set the frequency of the internal reference
oscillator with crystal accuracy, does not lock. This causes a frequency error,
and the spectrum analyzer no longer operates according to specifications.
The cause for this may be an internal instrument error or the absence of the
10 MHz reference signal at the external input REF IN. The absence of the
reference signal, however, is not indicated unless the reference has been
switched to “external”.

1. If the missing external reference signal is the cause of this error mes-
sage, connect a 10 MHz signal to the REF IN [22] input or switch the ref-
erence to “internal” (7 6-159).

2. If the missing external reference signal is not the cause of this error mes-
sage, an internal instrument error has occurred. In this case, switch the
instrument off and on again. If the error message is still present, the in-
strument must be sent to the service shop to be checked.

the level of the input signal is approx. 20 dB above the set reference level. In
this case, the analog/digital converter is being overdriven, causing intermodu-
lation products and distortions in the spectrum.

e This can be remedied by increasing the value for the reference level in
the instrument (7 6-82).
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10 Index
A Coupling....ccovveeeeeeeieieiiieeeeeee 6-90, 6-119
AC lin Instrument ..o 6-68
C:)nenection 3-39 Device Drivers
""""""""""""""""""""""" Windows™ 2000 ..........ccccceeevvererinennn. 6-175
Voltage. ..o 3-39 .
: WIiNndows™ XP ......cooiiiiiiiiiiiiiiieeeeeenn, 6-179
AC liNe fUSE ..eeeee e 2-36 Device E 234
AC line switch ... 2-36 evice trror (system messages) ........... 6-23
ACHON KEYS ..o 5-46, 6-200 B!agram areal """"""""""""""""""""""" 51-48
ADC overload (Warnings) ................. 6-235 D!aglram display .....ccvveiiiiii 6-195
Adjust (WiNAOW Size)..........ooeoveeereereeene. 6-228 ISplay
: Diagram .......coocoveeiiiiieeeiieee e 6-195
Analyze (I0gfile) .....uevvveeeiiiiiiiieeeeee 6-224 F - 71 672
Arrow keys (description)...........ccccceevenene. 6-198 I rta‘tquenc3;.....t;[._ """""""""" 6-70, 6- 661- 49
ASCII file (measuring data) ..................... 6-225 '\23 rk“me” SEHINGS oo .03 6.97
Attenuation..................... See Input attenuation AMKET v o, P
. Module data ..........ccccciiiiiiii 6-231
AVEIagiNg...ccoeeeeeiiciiiiiieee e 6-127 Program version 6-230
AV 1310 ) T -129 T O RIS e )

G (trace info) 6-129 StALSHCS.........ovooeeeroeeees e 6-168
B TracCe ..o 6-123
Bandwidth WINdOW ..o 6-194

Resolution...........cccooiiiiiii 6-116 Display line.........cccoooiiii 6-107

VIdEO0.....eeiiiie e 6-117 Display mode, trace...........ccccccoernene 6-127
Begin (measurement).........cccccveeieinnenn. 6-217 Displaying module data ...............ccc..... 6-231
C E
Call up ENTER.....cooiiiiieeee e 5-46

Input field ..., 6-203, 6-204 Enter (action Key)........cocevieiiiiiiienennen, 6-200

MENU ..ot 6-202 ENtry ..o See Parameter entry
Center frequency Error messages .......cccoocveeeiiiiieeiiiiiieeens 6-234

ENtry oo 6-71 Esc (action Key) .....cccoevveeiiiiiniiiiieen, 6-200

Step Size....ooooveviiiiieieee 6-73, 6-102 ESC/CANCEL ..., 5-46
Change Exit (program) ........cccceeevviiereennnee. 6-189, 6-191

Input fields ..., 6-200 Export (measuring data) ..........cccccceeeneeee. 6-225

MenU.....ooii 6-202 F

WindOw COIOT ......cocviiiieiiiiee e 6-229 . .

Configuration (Program) ........................ 6-172 Emd MAXIMUM ..o 6-93, 6-97
Connection (USB)............. 6-175, 6-179, 6-188 requency
Control COoUNtEN oo 6-95

With ArrOW KEYS ...vvvveeeeeeeerr oo 6-198 Measurement.........cccceevviieeeeiiine e, 6-95

With MOUSE........ooeeeeveereeeeeeeeeseseeeeeeeen 6-201 Fr;ilgniifé}'ié --------------------------------- 6-71,6-72

With space key .....cccceevveiveviiicinee, 6-200 !

With tab KEY oo 6-200 B!Sp:ay moge """"""""""""""""""""" g';g
Control (Program) ..........ccccceeeeeeeveereenennn. 6-194 ISPIAY MOTES ...oovovvvresernc e )
Control elements ........c.ccoceeveeeeiierecieenen. 2-35 SetiNG ..o 6-71, 6-72
Coupling FS300 (USB connection)..6-175, 6-179, 6-188

DEfAUN .....oovoeeeeoeeseeee e 6-119 Function

; Display ....ccvvveeeiee e 6-197

Input attenuation...........cccooeeeiiiiiiiiinnnn. 6-89 o

Keys (description) .......ccccceeeeeiiininnneen. 6-199

RBW and VBW .........ccceviiiiiiiinieeee. 6-118 4 ! 9

Reference level...........cccoveeeeiiiiiicnnnnnn. 6-89 Funct!on key area, key assignment.......... 54

Sweep time ......ooviiiiiieie 6-122 FURCt'Qn keys 5.58
Create (Program)..........cccceceeveeeverereenennn. 6-183 SSIGNMENL. ... )

Description .........cocecvviieeeeeeecienns 5-45, 5-49
Cursor keys ;

L Functiontest ... 3-40
Description.........ccccccooii 5-45 Functions (overview) 6.206
PArAMELEr NMrY wo..vosvssvvsvvs v 5-56 FUSE ..ot 2-36

D H
Date ...ooiiiii 6-158 Handle. 3.37

Default settings
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Help (start).....ccceveviieee e, 6-230 SteP SIZE . 6-102
Hz 5-44 TrACE .. 6-93
| Values .....ooeeeiiiiiiiieeeeeee e 5-48
. Math ..o 6-130
INPUL....., See parameter input MAX 6-128
Input attenuation iy Hold ................................................. 128
Automatic..........occoeeiiiiiii 6-89 Maximum ... 6-93
Coupling....cccoeieeiiiieiee e 6-89 Measurem'é'ﬁ't. """"""""""""""""""""""
LOW DISTORTION .....cccvviiieiiniienieeens 6-89 Exit 6-191
kﬂoa\r/]\(JL\IIOlSE """""""""""""""""""""" g_gg Frequency ..., 6-95
NORMAL e 6-89 Monitore................ S R 6-220
g Noise power density ........................... 6-104
Input field POWET oo 6-141
Call up....cooeeiee 6-203 Signal bandwidth............................ 6-105
Edite 6-202 Start 6-217
EXite e 6-200 O 6-144
:ns’;all (prq[gram) ...................................... 6-172 Mea surement example """"""""""""""
nstrumen
FUNGHONS (OVEIVIEW) eroveveeesooeeoereee 6-206 E(ra(\angjency ............................................. 2:33
USB connection............ 6-175,6-179, 6-188 Measuring data (eXport)............c.c.cceue.e. 6-225
Instrument functions ...........ccccocviiiciincne 5-58 Measurin |
: g example
Instrument interfaces..........cccocoeeeinnen. 6-161 Frequency 6-191
Instrument settings B o
DISDIAYING voooooreseeeess oo 566, 6-149 VSVl v
PRESET ...ooiiiiiiiiee e 6-147 AMPT 5-59 6-81
32\§deﬂned ......................................... gf; 8 BW/SWEEP ... " 5-62. 6-115
"""""""""""""""""""" Call up and change...........c..cccn..... 6-202
K Calling and changing .........cc.cccccveveenee. 5-50
Key assignment............ See Function key area Display .......ccooiiiieiiiiiiiee e 6-196
Function Keys .......cccooceiiieiiiieee e 5-58 FREQ/SPAN ......cccoiiiiiiiiiiienne, 5-58, 6-70
MEAS ..., 5-65, 6-139
L . MRK ..o 5-60, 6-91
Levgl axis OVEIVIEW ...t 5-58
Display range.........cooeeeeeeieeeiiieee 6-85 TRACE ... 5-63, 6-123
Offset e 6-84 TRIG .. 5-64, 6-133
Reference value ..., 6-82 MENU area.........ccoeeeeuveeecreeeciee e 5-48
Unit s 6-8_6 MENUS (OVEIVIEW) -.....rveeeeeeeeeeeeerereeen 6-209
Level display.........c.o.coovvvvennennnns See Level axis BW/SWEED ....eeviiiiiiiieee e 6-212
Level display range..........cccccovvveeeinineennnne 6-85 File (PUI-AOWN) «..veeeeeeee oo 6-206
Level offset .......eeeeiiiiiiii e 6-84 FIEQUENCY wvvveoeeeeeeeeeeeeeeee oo 6-208
IEimi]Ellines (display) .....ccoovveeeeiniiieieiieenn, 6-220 Function (pull-down) «........ovveoorvvvee.. 6-207
odfile . )
ARBIYZE ..o 6-224 Fielp (PUlAOWN)...ervvrerrnrvnen B 210
SAVE. ... 6-223 Measure ... 6-215
M B = (o PN 6-214
Marker THQQEr . e 6-215
Display ......ccccevevevevennne. 6-192, 6-195, 6-206 View (pull-down) .......cccoccvviiiiiineenee 6-216
MOVE oo 6-206 Min. HoId ... 6-127
Peak eXCUISION ...c.voveeeeeeeeeeeeeeeeeren 6-109 Model designation.............cccooiininnnn. 6-168
Values.......ccoeveiieeineenne 6-192, 6-195, 6-206 Monitor
Markers Display ................................................ 6-194
Center freqUency ..........ccovovveeeeeen. 6-100 Measuring values.............c.c.cooooceen. 6-220
DISPIAY «.eveeeeee e 5-48 Mouse (control)................. 6-192, 6-201, 6-206
Frequency measurements..................... 6-95 N
Level differences ........ccccoeceveeiiiieeeenee. 6-98 .
i Navigate
Ma_X|mum """"""" e 6-93, 6-97 With arrow keys .......cccceevevvevieeeien 6-198
NOISE POWEr density ..........ccovvveserssenene 6-104 With mouse........ccoceviviiiiee 6-201
Signal bandwidth .............c.ccooveinnen. 6-105 With SPACE KeY.........ovvvveeeoooooereeeo 6-200
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Withtab Key ..o 6-200 uninstall ........ccooooiiiiie 6-185
Noise power density .......c..ccccoeiiivieeeenen. 6-104 update ..., 6-186
Numeric keys (description)............cc.ee.... 6-198 Version (display) .....ccccoeceeeeeiiiereennnen. 6-230
Numerical keys Putting into operation ... 3-37
Description..........cccccoo 5-44 R
Parameterentry.........cccoocciiiiiiie 5-54 RBW. See Resolution bandwidth
(0] Reference
Offset Point on measurement diagram.......... 6-112
LeVel .ooiiiiiiiieecee e 6-84 Pointon trace........ccccceeviiveiiineee 6-112
T [ [T TSP 6-138 Reference level
Operating hours..........ccccoveeeeeeiiieiciiee. 6-168 Coupling.....coociieieiee e 6-89
Operating mode ENtry ..o, 6-82
Spectrum analyzer...........ccoccceeveeeeeiienns 6-69 Reference point
System settings ........ooovvvviiiieiieiis 6-145 on measurement diagram................... 6-112
Operation ONTraACE .oovei e, 6-112
Manual ... 5-44 Reference source
OVERLOAD (warnings)......ccccceeeeeeeuvnnen. 6-235 External......cccccoeeiiiiiiiiiiieee e 6-160
Overtemperature Error (system messages)... 6- Internal .......cccooooveeiiiieee e, 6-160
234 ReSEt...coiiiiiii 6-147
Overview Resolution bandwidth ..................c......... 6-116
Functions ......cccoeovveciiieeie e, 6-206 RF attenuation ............... See Input attenuation
MENUS ... 6-206 RFE INPUL .., 6-81
ShortCuts.......coccviieieee e 6-206 Rotary knob
Overwrite mode ..........ccccvvviveeeeeeeiciieee, 6-127 Description ........coovviciiieieieee e, 5-45
p Parameter entry .........cccooeceieiiiineennee 5-56
Parameter entry S
DirecCt .oooeeeeeee e 5-52 Save
Numerical entry ..........cccoovviiiiiiiieeeee 5-54 Instrument settings ..........cccoocceeee 6-219
Selection.......ccooviiiiiii 5-53 Lodfile .o 6-223
Parameter input Measuring data (ASCII file)................. 6-225
DireCt ..ooeeeiieiee i 6-203 Screenshot (Window) ...........cccoevuveeeen. 6-226
SeleCt.uuniiiiiii 6-204 Screen
With arrow Keys ........ccocoeeeiiieneennn. 6-204 Layout ......oeeieiieeeee e 5-47
With numeric Keys .........ccocevevviiinennnne 6-204 W4 eTo) 1111 o ISR 6-78
PC SCreeN SAVET .....oovveeeieeiiiieee e 6-163
System requirements............cccceeeeen. 6-172 Screenshot
USB connection............ 6-175, 6-179, 6-188 Print window........cooviiiiiiiiiiieieeeee, 6-227
PC monitor........ccccoeevieeeee See monitor Save Window ........coooeiieieneeeciie, 6-226
PC software .......ccocoevevvieeeinnen. See program Self-diagnostics ........ccccceviiiiiiene 6-231
Peak excursion.........cccccccveeeeeieciivinenennnn. 6-109 Selftests .o 6-166
PLL unlock (warnings).......ccccoecveeeeinnnenn. 6-235 Service Manager Series 300
Polarity Start ..o 6-183
Ext. triggeredge .......ccccoovviiiiiiinnns 6-137 Setting lever........ccccviii, 3-37
Power Setting up the Instrument.......................... 3-37
Measurement in the time domain (ZERO Settings (instrument)
SPAN) oo 6-140 SAVE ...viie e 6-219
Noise power density .........ccccceeevieeeene 6-104 Shortcuts (overview) .........ccccceevieeeennnee. 6-206
Power-on cycles ........cccooeeiiiiiiiiiien, 6-168 Signal
Preset ... 6-147 Marker functions .........cccccceeeviiciiiiinnnnn. 6-91
Print Tracking .....ccveeeeeniiiee e 6-79
Window (screenshot)........cccccccceeeennne 6-227 Signal bandwidth ..............cocoi 6-105
Program SPaCE KeY ...evviiiiieeiiiee e 6-200
CoNtrol ....coooeieiie 6-194 Span
Create ..o 6-183 changingthe .........cccooociiiiiinns 6-76, 6-78
EXit. e 6-191 ENtry .o 6-71
Install ... 6-172 Start
Start ..., 6-189 Help i, 6-230
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Measurement............cccoeieiiiniiiiieen. 6-217 Selection .......cooceieeiicee 6-124
Program ... 6-189 Traces

Start (Service Manager Series 300)........ 6-183 Blanking .......ccocveeeiiiiiiee e 6-129

Start frequency ......ccccoeceeeeiie e 6-72 Freezing.....cccccoeeeeiiiieeeciieee e 6-129

Step size center frequency...................... 6-102 Trigger

Step size, center frequency..........cccee........ 6-73 ACITINE ..o, 6-135

Stock NUMDbET ......ooviiiiieece e, 6-168 Edge ..o 6-137

Stop freqUENCY ......evveviiiiieeiee e 6-72 External......cccccceeiiiiiiiiiiieieee 6-136

SWEeP....oooeiiiiiieeee. See Frequency sweep Free-running ..........ccoooceeeiiniiiiiieenenn. 6-134
ContinUOUS .....ooovviiieeiiiiee e, 6-121 Internal .......cooceeeeiie e 6-134
N-tMES ..o 6-121 OffSeL .veiieieee e, 6-138
Number of ........ccocviiiiii 6-121 VidEO0 .. 6-134
TIME oo 6-122

SYs v

Uninstall (program) ........c.ccccoeecvvieeeeeeennn. 6-185

KY et 5-46 Unit kevs 5.44
System functions .............cc.ccoceeei 6-145 LKEYS ..... o

Svstem information ... 6-167 Unit, level axis...........cooooeieiciiic 6-86

ys Update (Program)........cccccceeevviviiinnnennn. 6-186
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