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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 FS315 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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Data Sheet R&S FS315
Data Sheet

Note For the R&S FS315 a calibration cycle of 1 year is recommended.

Freq uency

Frequency range

9 kHz to 3 GHz

Frequency resolution

0.1 Hz

Reference frequency

10 MHz, nominal

Aging 2 x 10®/year
Temperature drift 5°Cto30°C 1x10°
External reference 10 MHz
Frequency counter
Resolution 1Hz, 10 Hz
Count accuracy S/N > 25 dB + (marker frequency x refer-

ence error + % (last digit))

Frequency span

1 kHz to 3 GHz, 0 Hz

Span accuracy

<1%

Spectral purity

SSB phase noise

9kHz<f<3 GHz

10 kHz carrier offset

<-90 dBc (1Hz),

-95 dBc (1Hz) typ.
100 kHz carrier offset -100 dBc (1Hz) typ.
1 MHz carrier offset -110 dBc (1Hz) typ.
Residual FM RBW 1 kHz, VBW 1 kHz <100 Hz
9 kHz < f < 3 GHz,
weighting to CCITT
Sweep time
Span > 1 kHz 30 ms to 1000 s
Max. deviation 1%
Span =0 Hz 5usto10s
Resolution 20 ns
E-1147.1000.04 0-12 Operating manual, 08/2005
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Data Sheet

Bandwidths

Resolution bandwidths (-3 dB)

in1, 2, 3, 5 sequence

200 Hz to 20 MHz

Bandwidth accuracy

RBW <1 MHz <1%

2 MHz < RBW < 10 MHz <5%

RBW 10 MHz, 20 MHz <10 %
Shape factor 60 dB/3 dB RBW < 3 MHz <4.6:1

Video bandwidths

In 1/2/3/5 sequence

10 Hz to 20 MHz

Level

Display range

displayed average noise level
to + 33 dBm

Display scaling

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

Display units
Logarithmic dBm, dBpV, dBmV
Linear VvV, W
Maximum input level
DC voltage 30V
-30 Vto 30 V step 1200 V/us
CW RF power
RF attenuator < 20 dB +13 dBm
RF attenuator > 20 dB
50 MHz to 3 GHz +33 dBm
20 MHz to 50 MHz +26 dBm
9 kHz to 20 MHz +20 dBm

1dB compression point of 1%
mixer

RF attenuation 0 dB, f > 100
kHz

-10 dB, nominal

Linearity

Harmonics -40 dBm input level, <-60 dBc
RF attenuation 0 dB

Intermodulation-free dynamic range | two-tone signal with level <-70dBc

for third-order intermodulation

2 x -30 dBm,
RF attenuation 6 dB

Operating manual, 08/2005
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Displayed average noise level

9 kHz to 3 GHz,
RF attenuator 0 dB,
RBW 300 Hz, VBW 10 Hz

<-110 dBm, typ. -115 dBm

Spurious

Inherent spurious RF attenuator 0 dB, <-85dBm
input terminated

Other spurious 10 MHz to 3 GHz, <-60 dBc

level at 1% mixer -35 dBm

Level settings

Setting range of reference level

-110 dBm to +36 dBm

Resolution 0.1dB
RF attenuation range manual selection or automati- |0 dB to 70 dB
cally coupled to reference level
Resolution 2dB
Traces 1 active trace and 1 stored

trace

Trace detectors

max peak, min peak, sample,
average, RMS

Trace functions

clear/write, max hold, min hold,
average

Max. uncertainty of level meas-
urement

Frequency response 9 kHz to 3 GHz, <1.0dB
RF attenuation 0 dB to 70 dB
Reference level accuracy <0.3dB
Display nonlinearity
0 dB to -60 dB <0.3dB
-60 dB to -70 dB <1dB
Bandwidth switching uncertainty <0.3dB

Total measurement uncertainty

0 dB to -60 dB down from ref.
level, RBW < 5 MHz

1.5 dB, typ. 0.7dB

Markers

Number of markers and delta mark-
ers

1 marker and 1 delta marker

Marker functions peak, next peak left, next peak
right, center = marker fre-
quency, ref level = marker level

Marker displays normal (level), noise marker,

frequency counter, n-dB down
(bandwidth)

Audio demodulation

zero-span only, RBW <1 MHz

AM and FM

E-1147.1000.04
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Trigger

Span > 1 kHz

Trigger source

free run, external

Trigger offset

Sweep time > 100 ms

0 s < Trigger offset < 100 ms,
resolution 25 ns

Span =0 Hz

Trigger source

free run, external, video

Trigger offset

negative offset limited by
sweep time

-100 ms < Trigger Offset <
10 s, resolution 25 ns

Tracking Generator

Frequency

Frequency range

9 kHz to 3 GHz

Frequency offset

Setting range

0 Hz to 3 GHz

Resolution

0.1 Hz

Spectral purity

SSB phase noise

10 kHz carrier offset
9kHz<f<3 GHz

<-90 dBc (1Hz)

Level

Level setting range

0 dBm to -50 dBm

Resolution 0.1dB
Max. deviation of output level 9 kHz to 3 GHz, 20° C to <1dB
30° C,
50 kHz < RBW < 3 MHz
Spurious
Harmonics output level -10 dBm <-20 dBc
Nonharmonics output level 0 dBm <-30 dBm
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Inputs

RF input

Connector N female (front panel)

Input impedance 50 Q

VSWR RF attenuation 20 dB <15

LO radiation RF attenuation 10 dB <-50 dBm

External trigger input

Connector

N female (front panel)

Voltage level

TTL

Reference frequency input

Connector

BNC female (rear panel)

Reference frequency

10 MHz + 50 Hz

Impedance 50 Q
Input level 0 dBm to 20 dBm
Outputs

RF out (tracking generator)

Connector N female (front panel)
Output impedance 50 Q
VSWR <16

Reference frequency output

Connector

BNC female (rear panel)

Reference frequency

10 MHz

Output impedance

50 Q

Output level 7 dBm, nominal
AF output
Connector 3.5 mm mini jack for

headhhone (rear panel)

Output impedance

15Q

E-1147.1000.04
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Interfaces
USB host device-specific command set, | A plug, protocol version 1.1
remote control via supplied
Windows driver (Win-
dows XP/2000)
USB device B plug, protocol version 1.1

Connector for external monitor
(VGA)

15-pin D-SUB female

Keyboard connector

PS/2 female

General Data

Display
Type 5.4” active TFT color display
Resolution 320 x 240 pixels

Max. refresh rate

10 pictures/s, nominal

Power supply

Input voltage range autoranging 100 V to 240 V (AC)
50 Hz to 60 Hz
Power consumption <60W

Ambient conditions

Permissible temperature range

meets DIN EN 60068-2-1/2

+5°Cto+45°C

Storage temperature range

-20°Cto+70°C

Relative humidity

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

95 % at +40° C

Mechanical resistance

Sinusoidal vibration

meets DIN EN 60068-2-6,
DIN EN 61010-1 and
MIL-T-28800D class 5

5 Hz to 150 Hz: max. 2g at
5 Hz,
55 Hz to 150 Hz: 0.5g constant

Random vibration

meets DIN EN 60068-2-64

10 Hz to 500 Hz: 1.9g

Shock

meets DIN EN 60068-2-27 and
MIL-STD-810

shock spectrum

Electromagnetic compatibility

meets EN 55011 class B and

EN 61326 (EMC Directive of EU (89/336/EEC))

EMI field strength

10 V/m

Safety

DIN EN 616010-1/IEC61010-1 UL3111-1; CSA22.2 No:1010.1

Dimensions (W x H x D)

219 mm x 147 mm x 350 mm

Weight

approx. 9 kg
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Safety Instructions R&S FS315

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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R&S FS315

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.

E-1147.1000.04
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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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&

ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 2005-23

This is to certify that:

Equipment type Stock No. Designation

FS315 1147.1000.03 Spectrum Analyzer
complies with the provisions of the Directive of the Council of the European Union on the
approximation of the laws of the Member States

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

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

Conformity is proven by compliance with the following standards:

EN61010-1: 2001-12
EN55011 : 1998 + A1: 1999, Cass 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 interference for operation in industry have been used
as a basis.

Affixing the EC conformity mark as from 2005

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

Munich, 2005-06-07 Central Quality Management MF-QZ / Radde

1147.1000.03 CE E-1
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Customer Support

Customer Support

Technical support —
where and when you
need it

Up-to-date informa-
tion and upgrades

Feedback

Customer support
center

For quick, expert help with any Rohde & Schwarz equipment, contact one of
our Customer Support Centers. A team of highly qualified engineers provides
telephone support and will work with you to find a solution to your query on
any aspect of the operation, programming or applications of Rohde &
Schwarz equipment.

To keep your Rohde & Schwarz equipment always up-to-date, please sub-
scribe to an electronic newsletter at

http://www.rohde-schwarz.com/www/response.nsf/newsletterpreselection

or request the desired information and upgrades via email from your Cus-
tomer Support Center (addresses see below).

We want to know if we are meeting your support needs. If you have any com-
ments please email us and let us know

CustomerSupport.Feedback@rohde-schwarz.com

USA & Canada

Monday to Friday (except US-state holidays)
8:00 AM — 8:00 PM Eastern Standard Time (EST)

USA: 888-test-rsa (888-837-8772) (opt 2)

From outside USA: +1 410 910 7800 (opt 2)

Fax: 410 910 7801

E-Mail: Customer.Support@rsa.rohde-schwarz.com

Rest of World

Monday to Friday (except German-state holidays)
08:00 — 17:00 Central European Time (CET)

Europe: +49 (0) 180 512 42 42

From outside Europe: +49 89 4129 13776

Fax: +49 (0) 89 41 29 637 78

E-Mail: CustomerSupport@rohde-schwarz.com
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List of Rohde & Schwarz Offices
HEADQUARTERS Phone
Fax
E-mail

Germany

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

PLANTS

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

Rohde & Schwarz GmbH & Co. KG

Werk Teisnach

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

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

SUBSIDIARIES

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

Rohde & Schwarz International GmbH
Muhldorfstral3e 15 - D-81671 Miinchen
Postfach 80 14 60 - D-81614 Minchen

ROHDE & SCHWARZ Europe GmbH
Muhldorfstral’e 15, D-81671 Miinchen

Rohde & Schwarz Engineering and Sales GmbH

Muhldorfstralte 15 - D-81671 Miinchen
Postfach 80 14 29 - D-81614 Minchen

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

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

R&S Systems GmbH
Graf-Zeppelin-Stralte 18
D-51147 KdIn

Rohde & Schwarz SIT GmbH
Agastralie 3
D-12489 Berlin

ADDRESSES GERMANY
Rohde & Schwarz Vertriebs-GmbH

Mdahldorfstrae 15 - D-81671 Miinchen
Postfach 80 14 69 - D-81614 Miinchen

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

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

+49 (9923) 850-0
+49 (9923) 850-11 74

+49 (2203) 49-0
+49 (2203) 49 51- 229
info@rsdc.rohde-schwarz.com

service@rsdc.rohde-schwarz.com

+49 (89) 41 29-137
+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)4129-137 23
info.rse@rohde-schwarz.com

+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 (22 03) 49-5 23 25
+49 (22 03) 49-5 23 36

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

+49 (89) 4129-133 74
+49 (89) 4129-133 77
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List of Rohde & Schwarz Offices

Albania

Algeria

Argentina

Australia

Austria

Azerbaijan

Bangladesh

Belgium

Branch offices of Rohde & Schwarz Vertriebs-GmbH

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

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

Zweigniederlassung Nord,
Geschaftsstelle Hamburg

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

Zweigniederlassung Mitte,
Geschéftsstelle Koln

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

Zweigniederlassung Sid,
Geschéaftsstelle Miinchen
Muihldorfstral3e 15 - D-81671 Miinchen
Postfach 80 14 69 - D-81614 Minchen

Zweigniederlassung Sud,
Geschéftsstelle Nirnberg
Donaustralie 36

D-90451 Nirnberg

Zweigniederlassung Mitte,
Geschéftsstelle Neu-Isenburg
Siemensstrale 20

D-63263 Neu-Isenburg

ADDRESSES WORLDWIDE
see Austria

ROHDE & SCHWARZ
Bureau d'Alger

5B Place de Laperrine
16035 Hydra-Alger

PRECISION ELECTRONICA S.R.L.
Av. Pde Julio A. Roca 710 - 6° Piso
(C1067ABP) Buenos Aires

ROHDE & SCHWARZ (AUSTRALIA) Pty. Ltd.
Sales Support

Unit 6

2-8 South Street

Rydalmere, N.S.W. 2116

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

Am Europlatz 3
1120 Wien

ROHDE & SCHWARZ Azerbaijan
Liaison Office Baku

ISR Plaza, 5" floor

340 Nizami Str.

370000 Baku

BIL Consortium Ltd.

House 33, Block - 'F'

Road No. 4, Banani

Dhaka-1213

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

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

+49 (228) 918 90-0
+49 (228) 25 50 87

+49 (40) 38 61 83-00
+49 (40) 38 61 83-20

+49 (2203) 807-0
+49 (2203) 807-650

+49 (89) 41 86 95-0
+49 (89) 40 47 64

+49 (911) 642 03-0
+49 (911) 642 03-33

+49 (6102) 20 07-0
+49 (6102) 20 07 12

+213 (20) 28 10-21 or 22
+213 (21) 69 46 08

+541 (14) 331 10 67
+541 (14) 334 51 11
alberto_lombardi@prec-elec.com.ar

+61 (2) 88 45 41 00
+61 (2) 96 38 39 88

lyndell.james@rsaus.rohde-schwarz.com

+43 (1) 602 61 41-0
+43 (1) 602 61 41-14

rs-austria@rsoe.rohde-schwarz.com

+994 (12) 493 31 38

+994 (12) 493 03 14
RS-Azerbaijan@RUS.Rohde-
Schwarz.com

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

+32(2) 721 50 02
+32(2) 725 09 36
info@rsb.rohde-schwarz.com
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Bosnia-Herzegovina

Brasil

Brunei

Bulgaria

Canada

Chile

China

China

China

China

China

China

Croatia

Cyprus

See Slovenia

ROHDE & SCHWARZ DO BRASIL LTDA.
Av. Alfredo Egidio de Souza Aranha, 177, 1°

andar - Santo Amaro
04726-170 Sao Paulo — SP

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

396 Alexandra Road
Singapore 119954

ROHDE & SCHWARZ OSTERREICH

Representation Office Bulgaria
39, Fridtjof Nansen Bivd.
1000 Sofia

ROHDE & SCHWARZ CANADA Inc.

555 March Rd.
Kanata, Ontario K2K 2M5

DYMEQ Ltda.

Av. Principe de Gales 6225,
La Reina,

Santiago Chile

ROHDE & SCHWARZ China Ltd.
Representative Office Shanghai
Central Plaza, Room 807-809
227 Huangpi North Road

RM 807/809

Shanghai 200003

ROHDE & SCHWARZ China Ltd.
Representative Office Beijing
Room 6F, Parkview Center

2 Jiangtai Road

Chao Yang District

Beijing 100016

ROHDE & SCHWARZ China Ltd.
Representative Office Guangzhou
Room 2903, Metro Plaza

183 Tianhe North Road
Guangzhou 510075

ROHDE & SCHWARZ China Ltd.
Representative Office Chengdu
Unit G, 28/F, First City Plaza

308 Shuncheng Avenue
Chengdu 610017

ROHDE & SCHWARZ China Ltd.
Representative Office Xi'an
Room 603, Jin Xin International
No. 99, Heping Road

Xi'an 710048

Rohde & Schwarz China Ltd.
Representative Office Shenzhen

Central Business Building, No. 88, Room 1901,

Fuhua Yilu, Futian District
Shenzhen 518026

see Slovenia

HINIS TELECAST LTD.
Agiou Thoma 18

Kiti

Larnaca 7550

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

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

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

+65 (6) 276 06 26
+65 (6) 276 06 29
gklegpt@singnet.com.sg

+359 (2) 963 43 34
+359 (2) 963 21 97
rs-bulgaria@rsbg.rohde-schwarz

+1 (613) 592 80 00

Toll free: +1 (877) 438 28 80
+1 (613) 592 80 09
cgirwarnauth@rscanada.ca

+56 (2) 339 20 00
+56 (2) 33920 10
dymeg@dymeq.com

+86 (21) 63 75 00 18
+86 (21) 63 7591 70

+86 (10) 64 31 28 28
+86 (10) 64 37 98 88
info.rschina@rsbp.rohde-schwarz.com

+86 (20) 87 55 47 58
+86 (20) 87 55 47 59

+86 (28) 86 52 76 06
+86 (28) 86 52 76 10
rsbpc@mail.sc.cninfo.net

+86 (29) 87 41 53 77
+86 (29) 87 20 65 00
sherry.yu@rsbp.rohde-schwarz.com

+86 (755) 82 03 1198
+86 (755) 82 03 30 70
jessica.lia@rsbp.rohde-schwarz.com

+357 (24) 425178
+357 (24) 42 46 21
hinis@logos.cy.net
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List of Rohde & Schwarz Offices

Czech Republic

Denmark

Egypt

El Salvador

Estonia

Finland

France

France

Ghana

Greece

Guatemala

Honduras

Hongkong

Hungary

Iceland

India

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

Evropska 2590 / 33c

16000 Praha 6

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

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

11341 Cairo

see Mexico (EPSA)

ROHDE & SCHWARZ DANMARK A/S
Estonian Branch Office

Narva mnt. 13

10151 Tallinn

ROHDE & SCHWARZ Finland Oy
Tuivaltie 5
01610 Vantaa

ROHDE & SCHWARZ FRANCE
Immeuble "Le Newton"

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

Office Rennes

37 Rue du Bignon

Bat. A

F-35510 Cesson Sevigne

KOP Engineering Ltd.
P.O. Box 11012

3rd Floor Akai House, Osu
Accra North

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

see Mexico
see Mexico

Electronic Scientific Engineering Ltd.
9/F North Somerset House

Taikoo Place

979 King's Road

Quarry Bay, Hong Kong

ROHDE & SCHWARZ
Budapesti Iroda

Vaci ut 169

1138 Budapest

see Denmark

ROHDE & SCHWARZ India Pvt. Ltd.
Bangalore Office

No. 24, Service Road, Domlur

2nd Stage Extension

Bangalore — 560 071

+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

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

+372 (6) 14 31 20
+372 (6) 14 31 21
margo.fingling@rsdk.rohde-schwarz.com

+358 (207) 600 04 00
+358 (207) 60 04 17
info.rsfin@rohde-schwarz.com

+33 (1) 41 36 10 00
+33(1)4136 11 11

+33 (2) 99 51 97 00
+33(2) 99 5198 77

+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) 25 35 23 62
+91 (80) 25 35 03 61
rsindiab@rsnl.net
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R&S FS315

India

India

India

Indonesia

Iran

Ireland

Israel

Israel

Italy

Italy

Japan

Jordan

Kazakhstan

Kenya

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-Il|
New Delhi 110020

ROHDE & SCHWARZ India Pvt. Ltd.
Mumbai Office

B-603, Remi Bizcourt, Shah Industrial
Estate, Off Veera Desai Road, Andheri West
Mumbai - 400 058

PT ROHDE & SCHWARZ Indonesia
Graha Paramita 5th Floor

JIn. Denpasar Raya Blok D-2
Jakarta 12940

ROHDE & SCHWARZ IRAN
Liason Office Teheran
Groundfloor No. 1, 14th Street
Khaled Eslamboli (Vozara) Ave.
15117 Tehran

see United Kingdom

Test & Measurement
EASTRONICS LTD.
11 Rozanis St.
P.0O.Box 39300

Tel Aviv 61392

Communications Equipment
J.M. Moss Engineering Ltd.
9 Oded Street

P.0.Box 967

52109 Ramat Gan

ROHDE & SCHWARZ ITALIA S.p.a.
Centro Direzionale Lombardo

Via Roma 108

20060 Cassina de Pecchi (MI)

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

Rohde & Schwarz

711 bldg., Room 501 (5th floor)
7-11-18 Nishi-Shinjuku
Shinjuku-ku

Tokyo 160-0023

Jordan Crown Engineering & Trading Co.
Jabal Amman, Second Circle

Youssef Ezzideen Street

P.O.Box 830414

Amman, 11183

ROHDE & SCHWARZ Kazakhstan
Representative Office Aimaty

Pl. Respubliki 15

480013 Almaty

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

+91 (40) 23 32 24 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

+91 (22) 56 99 38 77
+91 (22) 26 73 20 81
rsindiam@rsnl.net

+62 (21) 252 36 08

+62 (21) 252 36 07
sales@rsbj.rohde-schwarz.com
services@rsbj.rohde-schwarz.com

+98 (21) 872 42 96
+98 (21) 871 90 12
rs-tehran@neda.net

+972 (3) 645 87 77
+972 (3) 648 66 66
david_hasky@easx.co.il

+972 (3) 631 20 57
+972 (3) 631 40 58
jmmoss@zahav.net.il

+39 (02) 957 04-1
+39 (02) 957 04-608
ornella.crippa@rsi.rohde-schwarz.com

+39 (06) 415 98-1
+39 (06) 415 98-308

+81(3)59 25 12 88
+81(3) 59 25 12 90

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

+7 (32) 7267 23 54

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

+254 (2) 55 80 88
+254 (2) 54 46 79
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Korea ROHDE & SCHWARZ Korea Ltd. +82 (2) 3485 1900
83-29 Nonhyun-Dong, Kangnam-Ku +82 (2) 5474 300
Seoul 135-010 sales@rskor.rohde-schwarz.com

service@rskor.rohde-schwarz.com

Latvia ROHDE & SCHWARZ DANMARK A/S +371 (7) 50 23 55
Latvian Branch Office +371 (7) 50 23 60
Merkela iela 21-301 rsdk@rsdk.rohde-schwarz.com
1050 Riga

Lebanon ROHDE & SCHWARZ Liaison Office +966 (1) 293 20 35
Liaison Office Riyadh +966 (1) 456 16 57
P.O.Box 361 chris.porzky@rsd.rohde-schwarz.com
Riyadh 11411

Lebanon Netcom +961-1-48 69 99

Liechtenstein

Lithuania

Luxembourg

Macedonia

Malaysia

Malta

Mexico

Mexico

Moldavia

Nepal

Netherlands

New Zealand

Nicaragua

Horsh Tabet
P.0O.Box 55199
Beirut

see Switzerland

ROHDE & SCHWARZ DANMARK A/S
Lithuanian Branch Office

Laisves pr.3

04132 Vilnius

see Belgium

NETRA
Leukata 2
Skopje

ROHDE & SCHWARZ Malaysia
No. 9, Jalan SS 4D/2

Selangor Darul Ehsan

47301 Petaling Jaya

Tektraco International Technology Ltd
121 B'Kara Road
San Gwann SGN 08

Rohde & Schwarz de Mexico
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
Country Club

Guadalajara, Jal.

Mexico CP, 44610

see Romania

ICTC Pvt. Ltd.
Hattisar, Post Box No. 660
Kathmandu

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

Nichecom
1 Lincoln Ave.
Tawa, Wellington

see Mexico

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

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

+389 (2) 309 28 20
+389 (2) 306 79 20

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

+356 (21) 37 43 00

oder 37 80 88
+356 (21) 37 66 67
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

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

+64 (4) 23232 33
+64 (4) 232 32 30
rob@nichecom.co.nz
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Nigeria

Norway

Oman

Pakistan

Pakistan

Panama
Papua-New Guinea

Philippines

Poland

Portugal

Romania

Russian Federation

Saudi Arabia

Serbia-Montenegro

Ferrostaal Abuja

Plot 3323, Barada Close

P.O.Box 8513, Wuse, Victoria Island
Off Amazon Street

Maitama, Abuja

ROHDE & SCHWARZ NORGE AS

Enebakkveien 302 B
1188 Oslo

T&M and Broadcasting Equipment

Mustafa Sultan Science & Industry Co.LLC.

Way No. 3503
Building No. 241
Postal Code 112
Al Khuwair, Muscat

Head office Islamabad:

Sardar Mansion

21 West Jinnah Avenue
Fazal-ul-Haq Road, Blue Area
Islamabad

Branch office Karachi:

8-N, Block-6,
P.E.C.H.S,
Karachi - 75400

see Mexico

see Australia

Rohde & Schwarz (Philippines) Ltd.
Unit 2301, 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,

7-R/C - Sala A

2795-023 Linda-a-Velha

ROHDE & SCHWARZ
Representation Office Bucharest

89 Eroii Sanitari Blvd.,
050472 Bucuresti, Sector 5

ROHDE & SCHWARZ
Representative Office Moscow
ul. 1-st Brestskaya 29, 9" floor
125047 Moscow

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

Riyadh 11411

ROHDE & SCHWARZ
Representative Office Belgrade
Tose Jovanovica 7

11030 Beograd

+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 51 111 050 050
+92 51 2879 298

+92 21 4398554 47 48
+92 21 4398549

+63 (2) 753 14 44
+63 (2) 753 14 56

+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) 4112013
+40 (21) 410 68 46
rs-romania@rsro.rohde-schwarz.com

+7 (095) 981 35 60
+7 (095) 981 35 65
rs-russia@rsru.rohde-schwarz.com

+966 (1) 293 20 35
+966 (1) 466 16 57
chris.porzky@rsd.rohde-schwarz.com

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

Slovak Republic

Slovenia

South Africa

South Africa

Spain

Sri Lanka

Sudan

Sweden

Switzerland

Syria

Taiwan

Tanzania

Thailand

Trinidad &Tobago

Rohde & Schwarz

Regional Headquarters Singapore Pte. Ltd.
1 Kaki Bukit View

#04-01/07 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 Fraouq Cementry 6/7/9 Bldg. 16
Karthoum

ROHDE & SCHWARZ SVERIGE AB

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

Test & Measurement:

Schmidt Electronics (Thailand) Ltd.

202 Le Concorde Tower, 23" floor, Ratcha-
daphisek Road, Huaykwang,

Bangkok 10320

see Mexico

+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

+66 (2) 69 41 47 05
+66 (2) 69 41 476
kamthoninthuyot@schmidtthailand.com
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Tunisia

Turkey

Ukraine

United Arab Emirates

United Arab Emirates

United Arab Emirates

United Kingdom

Uruguay

USA

USA

USA

Vietnam

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 Middle East

P.O. Box 31156

Abu Dhabi

Professional Mobile Radio

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

Dubai

Service Center for the Middle East
ROHDE & SCHWARZ Emirates L.L.C.
ESNAAD Premises at Mussafah
P.0.Box 31156

Abu Dhabi

ROHDE & SCHWARZ UK Ltd.
Ancells Business Park

Fleet

Hampshire

GU 512Uz

AEROMARINE S.A.
Cerro Largo 1497
11200 Montevideo

Service and Calibrationa Center:
Rohde & Schwarz, Inc.

8661-A Robert Fulton Drive
Columbia, MD 21046-2265

R&D and Application Support
Rohde & Schwarz Inc.

8905 SW Nimbus Ave., Suite 240
Beaverton, OR 97008

Central Regional Office:
Rohde & Schwarz Inc.
8080 Tristar Drive

Suite 120

Irving, Texas 75063

ROHDE & SCHWARZ

Representative Office  Vietnam, Unit 807, 8/F,
Schmidt Tower

239 Xuan Thuy Road

Cau Giay District Hanoi

+216 (71) 77 33 88
+216 (71) 77 05 53

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

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

+971 (2) 633 56 70
+971 (4) 633 56 71
michael.rogler@rsd.rohde-schwarz.com

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

+971 (2) 55 49 411
+971 (2) 55 49 433
rsuaeam@enmirates.net.ae

+44 (1252) 81 88 88
+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 50 02

+1(410) 910 79 31
rsatv@rsa.rohde-schwarz.com
rsacomms@rsa.rohde-schwarz.com

+1(503) 40 34 700
+1(503) 40 34 701
info@rsa.rohde-schwarz.com

+1(469) 713 53 00
+1(469) 713 53 01
info@rsa.rohde-schwarz.com

+84 (4) 834 20 46
svnhn@schmidtgroup.com
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R&S FS315 Applications for the R&S FS315

1 Introduction

This chapter Chapter 1 describes the uses of the R&S FS315 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 FS315’s control elements, indica-
information tors, etc.

Chapter 3 describes how to put the R&S FS315 into operation.

1.1 Applications for the R&S FS315

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 FS315 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 FS315 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 FS315

1.2 Supplied Accessories

Content 1 power cord Europe
1 country specific power cord (if different from Europe)
1 manual German/English
1 USB cable

1CD (Content: operating manual German/English,
data sheet German/English
PC software R&S FS315-K1,
Acrobat Reader™)

1.3 Warranty

Warranty The General Terms and Conditions of Rohde & Schwarz shall apply.

conditions

Returning a Please observe the packaging instructions (7 0-18). You will find the ad-

defective R&S dresses of your nearest R&S representative and of the support center at the

FS315 front of the manual.

Indicating claims We would also ask you to state clearly if you are making a claim for repairs

under the under warranty, preferably by including your delivery note. Repair requests

warranty 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 FS315 in
accordance with our general installation and service conditions.
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R&S FS315

Front View

2 Control Elements

2.1 Front View

14

& ROHDE & SCHWARZ FS315

Ref: -20.0 dBm RBW: 100 kHz

-20 (e

27

1 2

ON/STANDBY switch
ON/STANDBY indicator
BACKI/SYS key
ESC/CANCEL key
ENTER key

Cursor keys <« / »

N oo o A~ WwWN P

Cursor keys v | a

o ftt: 14dB ~~~  SWT: 30.00ms |

Spectrum Analyzer 9kHz...3GHz

Center:  380MHz Span: ' 10.HHziw

amiam;

10
11
12
13
14

12 11 10

7 8 9

RF IN, RF input connector

RF OUT, RF output connector
Unit keys

Rotary knob

Numerical keys

Function keys

Screen
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Rear View R&S FS315

2.2 Rear View

25 24 23 22 21 20 19

15 16 17 18
15  Input connector for external trigger 20  AC line switch
16  Connector for external USB host 21  Connector for external monitor
17  Output connector for USB device 22 Connector for external keyboard

(e.g. printer) 23 Output of internal/external reference
18 Power supply connector (10 MHz)
19 AC line fuses 24 Input for external reference (10 MHz)

25 Headphone output
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R&S FS315 Unpacking the R&S FS315

3 Putting the R&S FS315 into Operation

This chapter Chapter 3 describes how to put the R&S FS315 into operation.
Further Chapter 2 contains an overview of the R&S FS315's control elements, indica-
information tors, etc.

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

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

e . Before putting the R&S FS315 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 FS315’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 FS315

Recommended When you unpack the R&S FS315, proceed as follows:

procedure 1. Remove the R&S FS315 from its packaging and check that the delivery

is complete using the accessory list (2 1-34).
2. Carefully check the R&S FS315 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 FS315 was transported and the packaging material (7 O-
18).

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 FS315 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 FS315

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 FS315 Connecting the R&S FS315 to the AC Line

3.3 Connecting the R&S FS315 to the AC Line

. The R&S FS315 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 FS315 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 FS315 to the AC line.
ACline The power supply connector [18] is at the rear of the instrument.

2. Connect the power cord to the AC line.

3.4 Switching On the R&S FS315

c H d The AC line is still connected to the R&S FS315 when the instrument is in the
azar standby mode.
AC line switch on The R&S FS315 is connected to the AC line via power supply connector [18].
the rear panel AC line switch [20] which isolates the R&S FS315 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 FS315 by means of the AC line switch [20] 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 FS315 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 [20] on the rear panel in the | position.
the R&S FS315 2. Press the ON/STANDBY switch [1] on the front panel.
The green ON LED [2] should come on.
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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 FS315. The
instrument does not contain any parts the operator can repair.

Function test

In error case

After the R&S FS315 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 Smart
Instruments" symbol appears on a blue screen background [14]. Booting the
R&S FS315 is completed when the measurement mask (7 5-50) and the
trace appear. If the measurement trace does not appear on the screen, the
sweep time (7 6-126) may have been too long.

If the measurement mask (7 5-50) does not appear and the red or the red or
green LED flash alternately, switch the R&S FS315 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” (2 9-272).

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 FS315
by means of PRESET (7 6-169). If the trace still fails to appear, an error oc-
curred and our service center must check the instrument.

3.6 EMC

EMC
reguirements

The R&S FS315 meets the EMC Directive 89/336/EEC (applied standards
EN 55011 Class B and EN 61326).

To prevent EMI, the R&S FS315 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 FS315 must comply with EMC directives.

E-1147.1000.04
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3.7 Connecting an External Keyboard

c Cauti Only connect the keyboard when the R&S FS315 is off or in the STANDBY
aution mode, otherwise malfunctions may occur at a later date.

Use You can connect an external PC keyboard via the 6-pin PS/2 KEYBOARD
connector [22] on the R&S FS315’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 FS315.

The keyboard is detected automatically when it is connected.

Key assignment for

operating the
R&S FS315 [FI0] < | =[F11]

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

& ROHDE & SCHWARZ FS315 Spectrum Analyzer 9kHz...3GHz

RBW: 100 kHz
SWT: _30.00ms

=70 J I
=80 N W Nftvgrhie

-0

‘Center:  380MHz Span: ' 10.HHZE@'
IE ;4'17 “ “ w m “ MERS

ESC
CANCEL

[ Esc] [€1.[>]

g

[OT..TOLT.1,T-1
[FI9] [ Enter ] (ML [V]

.
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3.8 Connecting a USB Stick

e Cauti To ensure that the USB stick is detected by the R&S FS315, the stick must
aution be formatted in the FAT32 file system.

Use You can connect an external USB stick to the USB device interface [17] at the
rear of the R&S FS315. The USB stick is an extension of the internal mem-
ory. You can use it to save or load instrument settings, to print into a file on
the USB stick or to transfer trace data to a PC. You can also use it to load
transducer lists (7 6-164) that have been created using the PC software, to
the instrument.
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4 Getting Started

This chapter

Further
information

Chapter 4 uses a number of simple measurements to illustrate how to oper-
ate the R&S FS315.

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 6-169).
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 FS315'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 FS315 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 6-169).

The center frequency (CENTER), the SPAN and the MARKER functions play
a key role in level and frequency measurements.
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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 FS315.

e Press the AN key.

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

e Press the | FFESET | 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 | “EHTEE | function key.

. Enterl 2 “ 0o I Iusmg the numerical keys. Terminate the entry
by pressing the unit key @

Reduce the SPAN to 1 MHz.

e Stay inthe menu.

e Pressthe| *FAM | 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.

e Press the ["REEE_| 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.

SIGHAL
e Press the | ¥ function key in the [MARKEE_Y submenu. You can

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

E-1147.1000.04
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4.2 Measuring the Frequency Response of a Twoport

42.1 Measurement Task

A Caution

If the DUT is an amplifier, the input stage of the R&S FS315 can be destroyed
by overloads or DC components. If there is a possibility that the limits speci-
fied in the data sheet could be violated, the input must be protected with a
power attenuator and/or a DC block.

It is important to ensure that the set output power of the tracking generator
does not exceed the maximum permissible input power of the DUT.

Initial situation

Solution

Determining the frequency response of a twoport (e.g. filter, amplifier) is a
common measurement task and requires the built-in tracking generator. The
measurement described below is performed based on the PRESET settings
(factory) of the R&S FS315 (7 6-169).

To measure the frequency response of a twoport, the DUT must be con-
nected between the output of the tracking generator [9] and the input of the
spectrum analyzer [8]. With directional DUTs (e.g. amplifiers), make sure that
the input and output of the DUT are connected correctly:

=  DUT input > Generator output [9]
= DUT output > Analyzer input [8]

You should select a span that will make the transmission characteristics of
the DUT visible. If you want the effect of the cables or an attenuator to be
omitted from the measurement result, you can perform calibration.

4.2.2 Measurement

Introduction

In the example below, a bandpass filter with a center frequency of 1 GHz and
a bandwidth of 80 MHz is to be measured.
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Measurement steps

Perform the following steps:

1.

Reset the instrument.

e Press the key.
e Select m in the menu bar using the cursor keys.

e Press the | FFESET | function key.
Set the center frequency (CENTER) to 1 GHz.
o Select m in the menu bar using the SFan | cursor keys.

. Enterl 1 Iusing the numerical keys. Complete the entry by pressing

the unit key ﬁ

Reduce the SPAN to 150 MHz.

. FEEQ/
e Stayinthe| san | menu.

e Pressthe| *FAN_|function key.

. Enterl 1 “ 5 “ 0 l using the numerical keys. Complete the entry

by pressing the unit key @
Switch on the tracking generator.

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

TRACKIMG
e Open the | "%, | submenu.

e Pressthe| HIE |function key.

e Turn the rotary knob o to select the “Tracking Generator” set-

ting.
Calibrate the measurement.

o Use cables to connect the output of the tracking generator [9] to the
input of the spectrum analyzer [8].

e Pressthe| AL |function key.

¢ Remove the connection between the input and output.
Connect the DUT between the N connectors on the front panel.

e Connect the DUT between the N connectors on the front panel. With
directional DUTs (e. g. amplifiers), make sure that the input and out-
put of the DUT are connected correctly:

DUT input > Generator output [9]
DUT output > Analyzer input [8]

Change the position of the trace.

TEACE
e Press the | FFET | function key and change the value using the key-

board, rotary knob or cursor keys.

E-1147.1000.04
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5 Manual Operating Concept

This chapter Chapter 5 contains an overview of the R&S FS315’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 FS315 via a USB inter-
face.

5.1 Making Entries from the Keypad

Introduction The R&S FS315 is operated using menus in conjunction with a keypad and a
rotary knob. The keypad comprises the following sections:

Numerical keys [12]
Unit keys [9]
Cursor keys [6, 7]
Function keys [13]
Action keys [4, 5]
BACK/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 5-49).
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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 5-52).

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 used to complete menu-guided settings.

With numerical entries, pressing this key completes an entry without
closing the entry field.

With a selection field, the setting is adopted and the selection window is
closed.

Pressing this key assigns Hz as the unit of measurement when a fre-
quency setting is being made.

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

Pressing this key closes the entry field or selection field after data has
been entered. The new value is set.

5.1.7 BACK/SYS Key

Function 1 If the entry field is closed the BACK/SYS [3] key will open or close the sys-
tem menu (SYS).

SYS -

When you press the key, the measuring menu is blanked out and re-
placed by the SYS menu. Other functions are assigned to the function
keys [13] and the measurement diagram is replaced by the system pa-
rameters (7 6-167).

By repeatedly pressing the key, you can quit the SYS menu and accept
the new settings.

Function 2 If the entry field is open the BACK/SYS [3] key can be used to correct numeri-
cal inputs.

BACK -

If the parameter entry field is open, the key functions as a BACK key (i.e.
a value entered using the keyboard can be deleted again one character
at a time). The key has no effect if the value in an entry field was
changed using the cursor keys or rotary knob.
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5.2 Screen Display

Introduction The screen [14] 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

— —
Ref: —200dBm RBL: ZHH:z
o ALt 14 dB RO 3000 ma | =R [ )
[ MAX
_30 ZFAN
—io ZTART
-50
&il ZTOF > I“
RPN, LT WWWW%W’”’J —
-70 STEFEIZE
=
—&0
—ai
ZIGMAL
-100 TEACK
Center: 15GHz Span: ZGH=z ]
WT MKE [ TERCE TEIE MERZ
ZHEEF
S— B
—
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5.2.1 Diagram Area

Displays in the
diagram area

Status display

Parameter field

Measurement
diagram

The diagram area contains:

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)

b
Ref: 60 dBm RBI: 2 MHz
a W figt: 50 dB SHT: 2000 ms
r ®[SAMPLE M1, 7374dBm
— |
* MZ 615 dBm } c
14 || || 10072 GHz
e e —
g ] [Toleely | 200 dim e
ht i
- [ l TG Cal: OFF|
-S4 J
-4 gl vy WWWW — ¢
-74
\  Center: / 1,02 GHz Span: 100MHz
g

The status display provides the following information:

Offs - level offset is on
MIN - current trace display mode, e.g. min hold

The following are displayed in the parameter field:

Ref: - upper diagram limit (reference level)
Att: - - RF input attenuation

RBW: - current resolution bandwidth

SWT: - sweep speed

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

The following settings are displayed in the measurement diagram:

SAMPLE - selected detector (Min Peak, Max Peak, Sample,
RMS, Average)

M1: - marker 1 plus marker position and level

M2: - marker 2 plus marker position and level

CH Pwr: - channel power at set channel bandwidth

TG: - level, frequency and calibration of tracking generator
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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 KE Bl TERACE TEIG MERZ
ZHEEF

=

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

L
ddaannn

CHANMEL
FOWER ) )
— De-activated function key
TEACKING
GEN

Tl

— No function assigned

TEAMZ-
OUCEE
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5.3 Calling and Changing Menus

Introduction Operating the R&S FS315 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.

Calling or 1. Selecta menu, e.g., with the « or » [6] cursor keys.

changing menus e . o )
The menu name is highlighted and the appropriate function is assigned

to the function keys [13].

Ref: —200dBm RBL: 3 MH=z
Att: 14 dB SHT: 3000 ms

' 'HAY

MAEKEE: 1
=

-r0 D-LINE
-0 TIRRREF. |
SETTINGS
-an =
FEF
-100 FIXED
Center: 15GHz Spamn: AGH=z
FREQS FIMW BHY TEACE TEIG MERZ
ZFAN ZLEEF
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 2
submenus '

3.

Press the [TREEEE_Il function key in the“ menu.

The MARKER 1 submenu opens and the new functions are assigned to
the function keys [13].

Marker 1 REBLJ: 3 MHz [
" 996000000 MH=z SWT: 3000 ms ST
7 |HAX M1} 314 dBm
—anl 996 MHz| FEAK
=

i COUNT
—&0 COLNT
RES0L
—an
MARREF
-1o0 0FF
Center: 15GHz Span: ZGH=z

FEEQS AMFT Eildf TEACE TEIG MERZ
ZFAN SHEEF

function key in the [MHEEEE_ll submenu.

MAEKEE 1
Press the i

The submenu is closed and the previous functions remain assigned to
the function keys [13].
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54 Setting Parameters

There is a choice
of methods

Parameters can be set in a number of ways:

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

The numerical keys [12], the unit keys [9], the rotary knob [11], 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

e.g.:
Displaying marker 1
(7 6-95)

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.

1. Pressthe| FERE | function key in the [RREEE_I submenu.

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

HNEXT
2. Pressthe| R | function key in the ["RREEE Yl submenu.

Marker 1 moves from the maximum value of the trace to the next lowest
value to the right of the maximum value.

Marker 1 RBl: 2 MHz [
1308000000 GHz SHT: 3000 ms
! 'HAY ML k256 dBm
-30 08 GHz
=
LEFT
-0 HEXT
FERAK
—E1 RIGHT
WP g ’*"iﬁaakﬂ\Afﬁj*U‘Ahh“J\dﬁzuﬂpﬂﬂkr1r“H“gﬁﬁmqf—
-70 COLINT
-50 COUNT |
RES0L
—an —
| MARKEE |
-100 0FF
Center: 15GHz Span: 3GH=z

FEEQS AMFT MEE Eildf TEACE TEIG MERZ
ZFAN SHEEF

MAFEKEF:
3. Pressthe| ®F |function key in the [MAR¥EE_Il 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 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.

e.g.: EANGE . . AMFT
Setting the level 1. Pressthe function key in the menu.
display range A selection field containing the available settings is displayed. The de-

(7 6-86) fault setting is “80 dB”.

Ref: —20.0 dBm RBW: 3 MHz [

Att: 14 dE SHT: 3000 ms
0 —

MAX FEF

LEVEL
-30 OFFSET

- II%EEEEII
=50
UNIT

A e MWWW ) MA"'M —

-F0 MANUAL

-50 EF ATIEN

AUTO
-a0
oo —| 2
Center:

40 dE
FEEQS
ZFAN

ET
HIGH

ipan: 3GHz | _=EN=

Eill” TERCE TEIG MERZ
=HEEF

limear 0. 100

Select a level display range with rotary knob [11].
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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5.4.3

Introduction

5.4.3.1

e.g.:
Setting the
center frequency
(A 6-73)

Entering
a new value

Entering Numerical Parameters

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.

Entry with the Numerical Keys

CENTEF

1. Pressthe function key in the menu.

An entry field containing the current setting is displayed in the top left-
hand corner.

Center RBl: AMHz
1 500000000 GH=z SHT: 3000 ms
0 'HAY

SFAN

ZTAET

ZTOF

CF-
-7 STEFSIZE

=
-50
—o0

ZIEHAL

-100 TRACK
Center: 15GHz Span: 3GH=z

TERCE TEIG MERZ

AMFT MEE ElLlF
SHEEF

2. Overwrite the old value, e.g. 1234 MHz, with the numerical keys [12].

HEEEA -

The frequency is adopted immediately in the selected unit and set by the
R&S FS315. The entry window remains open and the value can be
overwritten by a new value at any time.

Center
1234

MH=z

Note: If you press ENTER instead of a unit key, the smallest unit will be
assigned (e.g. Hz).
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Correcting an entry 3. Press the SYS/BACK key [3] repeatedly until you have deleted the incor-
rect digit (e.g. the second two in 1.224 MHz).

Center
2 X E = |12 MHz

Then enter the correct final digits.

| \ Cent
|3] 4 = 1934 MHz

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

entries The old value is retained. The entry window is closed.
Invalid e Invalid parameter entry (e.g. 1234 GHz): If the entered value is outside
parameter entry the permissible range, the largest or smallest permissible value is set
and a message containing the value range appears below the entry win-
dow.

[Out of Range! 500 Hz .. 29999335 GHz |

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

e.g.:
Setting the span
(7 6-73)

Entering
anew value

1.

2a.

2b.

Press the | *FR" | function key in the menu.

An entry field containing the current setting appears in the top left-hand
corner.

Span RBl: 3 MHz [y
2000000000 GHz SHT: 30,00 ms S0
-20
MiX
-30
—40 FULL

ZFAN

ZEED
SFAN

-£0
A uﬂduiﬁﬂuuquxruuh“HA’hd,ﬂﬂi==Tﬁ§?=

-7 ZFAN
-0

Z00M N
-1
-100 Z0OM OUT
Center: 15GHz Spamn: AGH=z

AMFT MKE BlLY TEACE TEIG MERZ
SHEEF

The step width for the change is different for the cursor keys and rotary
knob. The cursor keys change the value in large steps, whereas the ro-
tary knob allows a more precise setting. The span is changed in the fol-
lowing preset step widths:

= Cursor keys:  Steps 1-2-5-10
= Rotary knob:  The third digit is changed.
Press the cursor key « [7] once so that a span of 2 GHz is displayed.

Pressing the « cursor key once increments the value by one; pressing
the ¥ cursor key once decrements the value by one.

Span
1 x u = | 2000000000 GHz

Turn the rotary knob [11] to left until you obtain the value you want, e. g.
1.95 GHz.

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

Span
= 1.950000000 GHz

Note

When you enter the center frequency, you can specify the step width of the
rotary knob. (7 6-80). 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.
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Terminating 3. Press the ESC/CANCEL key [4] to abort the entry.
entries The old value is retained. The entry window is closed.
Invalid If the limit value is reached, the numeric value in the entry window remains
parameter entry  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

CENTEE

EFAN
=

Entering the center frequency

Open submenu:
Display modes for the frequency axis

ZFAN

EETUEN

ZFAN

FULL
ZFAN

ZFAN

ZEED

LAZT
ZFAN

200M N

Z00M Ut

STAET

ZTOF

CF-
STEFSIZE
=

SIGNAL
TEACK

Quitting the submenu

Entering the span

Displaying the whole frequency range
Switching over to the ZERO SPAN
Restoring the previous setting
Reducing the span

Increasing the span

Entering the start frequency

Entering the stop frequency

Open submenu:
Entering the step width of the center frequency

CF-
ZTEFEIZE

EETUEN

MANUAL

AUTO

=CENTEE

=MAEKEE

Quitting the submenu

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

Signal tracking

(71 6-73)

(7 6-75)
(7 6-76)
(7 6-77)
(7 6-77)
(7 6-78)
(7 6-78)
(7 6-79)
(7 6-79)

(7 6-81)
(7 6-81)
(7 6-81)
(7 6-81)

(7 6-82)
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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

ZET
HIGH
SENZ

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

Selecting the setting High Sensitivity

5.5.1.3 MKR Menu

Function key
assignment

MAEKEE 1
=

MAEKEE 2
=

Open submenu:
Activate marker 1

MAEKEE 1
EETUEN

SIGMAL
COLNT

COLINT
EEZ0L

FIRFKEF.
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

MAEKEF
NOERM

HMAEKEF.
DELTA

FRFREF:
OFF

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

(7 6-84)
(7 6-85)
(7 6-86)
(7 6-87)
(7 6-89)
(7 6-90)
(7 6-92)

(7 6-95)
(7 6-95)
(7 6-95)
(7 6-97)
(7 6-97)
(7 6-95)

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

(7 6-100)

(7 6-100)
(7 6-99)
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— Open submenu:
Accepting marker values as settings
MKR> Quitting the submenu
EETUEMN
LENIEE | Set the center frequency to the marker frequency (7 6-102)
MKE FEEQ
REF LIL|  Set the marker level as a reference level (72 6-102)
MEE LUL
s Set the step size for entering the center frequency to the marker
STEFSIZE|  frequency (72 6-104)
FkE Open submenu:
Marker measurement functions
Quitting the submenu
wierer | Measuring noise power density (7 6-106)
Measuring signal bandwidth (7 6-108)
L Bring display line up on screen (72 6-110)
JREREE | Open submenu:
=| Search criterion of functions NEXT PEAK LEFT/RIGHT
s Quitting the submenu
EETUEN
s | Entering the peak excursion (7 6-112)
e Open submenu:
=| Reference points for measuring level differences
Quitting the submenu
Activating the entry of arbitrary reference points (72 6-115)
Using M1 marker values as a reference point (7 6-115)
Entering the reference-point level (7 6-115)
Entering the reference-point frequency (7 6-115)
Entering the reference-point time (7 6-115)
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5.5.14 BW/SWEEP Menu
Function key
assignment
REnCL | Setting the resolution bandwidth manually (7 6-119)
RESH | Activating automatic resolution bandwidth setting (7 6-119)
ELE|  Setting the video bandwidth manually (7 6-120)
MnES Bl Activating automatic video bandwidth setting (7 6-120)
L Open submenu:
Setting the RBW/VBW coupling ratio
el Quitting the submenu
EETUEN
ke | Setting the coupling ratio RBW/VBW manually
(7 6-122)
RESLEH | Activating the default setting for the coupling ratio RBW/VBW
(7 6-122)
RERZSERN  Switching over the coupling RBW/SPAN to low noise
NEISE (72 6-123)
SEER Open submenu:
=| Setting the sweep time
HEEF Quitting the submenu
EETUEN
s Starting a continuous frequency sweep (7 6-125)
s Performing an n-times sweep (7 6-125)
Mok | Setting the number of sweeps (7 6-125)
REFERT | Repeating n-times sweeps (7 6-126)
SHEEF
=hlEER Setting the sweep time manually (7 6-126)
MAMUAL
R Activating automatic sweep-time setting (7 6-126)
AUTO
tetecar| | OPen submenu:
| Evaluating the individual pixels of a trace
e PEAK detector is active (7 6-129)
rre | SAMPLE detector is active (7 6-129)
e RMS detector is active (7 6-129)
- AVERAGE detector is active (7 6-129)
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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 6-133)

wace = | urning on and activating Trace 2 (72 6-133)

CLERET]  Trace display mode: Overwrite mode (7 6-135)

HOLD Trace display mode: Min./Max. hold (71 6-135)

aEdtE | Trace display mode: Averaging (7 6-135)

WEL Freezing the trace (7 6-135)

BLANK Blanking out the trace (7 6-135)
MATH Open submenu:
=| Trace difference

B Quitting the submenu
EETUEN

1-1ze71| Turning on the trace-difference mode (7 6-139)
TRREE Repositioning Trace 1 (result) (7 6-139)
wami t=e|  Turning off the trace-difference mode (7 6-139)

5.5.1.6 TRIG Menu

Function key

assignment
ckee pun|  FrEe-running measurements (72 6-141)
e Triggering by an external TTL signal (7 6-142)
WIDED Triggering by the display level (71 6-141)
me ecel | Oelecting the trigger edge (7 6-142)
IR Entering a trigger offset (7 6-142)
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5.5.1.7 MEAS Menu
Function key
assignment
mee Tl Open submenu:
=| Measure the power in the time domain (ZERO SPAN)
WA Quitting the submenu
EETUEMN
— Output the peak value within the section (71 6-145)
T Output the mean value within the section (71 6-145)
— Output the mean square within the time domain (7 6-145)
ATRT Insert a vertical line
to limit the lower (left) part of a section (7 6-145)
Ehar Insert a vertical line
to limit the upper (right) part of a section (7 6-145)
p— Switch off the power measurement (7 6-145)
CHAMNEL | Open submenu:
=| Measuring the channel power
gl Quitting the submenu
EETUEMN
tHEtMe-|  Measure the channel power (71 6-149)
E%QIET’D‘E'- Set the channel bandwidth (7 6-149)
| Measure the occupied bandwidth (7 6-151)
LIDTH
‘| Set the power bandwidth (72 6-151)
LWIOTH
TRECENE | Open submenu:
=| Configuring the built-in generator
Ll Quitting the submenu
EETUEMN
Enter the output level (72 6-159)
FREQ Enter the frequency or frequency offset (7 6-159)
cAL Calibrate the test setup and activate the calibration (7 6-154)
roeman | ENter the reference position (7 6-154)
airce; | Enter the level offset (7 6-154)
MODE Select the tracking generator operating mode (7 6-154)
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DEMOD
=

Tl

TEANZ-
DUCEE

Open submenu:
AM/FM demodulation

DEMODUL

EETUEN

HMODE

WOLUME

EAND-
HIDTH

oFF

Quitting the submenu

Select the AM/FM demodulation mode
Adjust the headphone volume

Set the demodulation bandwidth
Switching off the AM/FM demodulation

Measure the third-order intercept point

Open submenu:
Activating the transducer function

DELETE
FEOM
MEMOEY

OFF

Quitting the submenu

Load a transducer set from a USB stick

Load a transducer set from the internal memory
Save a transducer set to the internal memory
Delete a transducer set from the internal memory

Deactivate a transducer set

(7 6-161)
(7 6-161)
(7 6-161)
(7 6-161)

(7 6-162)

(7 6-165)
(7 6-165)
(7 6-165)
(7 6-165)
(7 6-165)
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5.5.2 SYSTEM Functions
5521 PRESET Menu
Function key
assignment
reezer | Calls an instrument default setting (7 6-170)
JrEsEl | Selects an instrument default setting (7 6-170)
5.5.2.2 STATUS Menu
Function key
assignment
whaLvzer] | Spectrum analyzer settings (7 6-171)
FOMER Settings for the channel power measurement (72 6-173)
TRREEME | Tracking generator settings (7 6-174)
DEMOD Demodulation settings (72 6-175)
e Settings for transducer sets (7 6-176)
5.5.2.3 FILE Menu
Function key
assignment
p— Saves a user-defined setting (7 6-178)
peceLL | Loads a user-defined setting (7 6-178)
e Prints out a screenshot (721 6-180)
5.5.24  CONFIG Menu
Function key
assignment
reemmel  Sets the date and time (7 6-185)
o Selects an internal or external reference source (7 6-187)
niereace] | Configures the instrument interfaces (71 6-188)
CREEN Sets the screen saver mode (72 6-190)
monmar | Selects an internal or external monitor (7 6-193)
Funcrions|  ENable new functions
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5.5.25 SERVICE Menu

Function key
assignment

ez Performs a selftest

5.5.2.6 INFO Menu

Function key
assignment

HRESENEE  Displays module data

emenes]  Displays instrument statistics

ezl | Displays system messages

(7 6-194)

(71 6-196)
(7 6-196)
(71 6-197)
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6 Using the R&S FS315

This chapter

Further
information

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 FS315 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.

6.1 R&S FS315 Factory Settings

Switching on for the
first time

Frequency axis

Level axis

RF input
Bandwidth

Frequency sweep
Trace

Trigger

Markers

Tracking Generator

(Frequency Fixed)

(Tracking Mode)

When you switch on the R&S FS315 (72 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 activated:

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

Mode OFF

Output level -20 dBm
Output frequency 1.5 GHz
Output level -20 dBm
Referency position 100 %

Trace Offset 0dB

Note

The factory default setting is stored in non-volatile memory in the R&S FS315

and can be reloaded at any time (7 6-169).
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6.2 Spectrum Analyzer

Introduction The R&S FS315 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 FS315 is switched on and the selftest passed, the spectrum
analyzer’'s user interface is activated. The following is displayed on the

screen [14]:

Ref: 200 dBm RBL: 3MHz | e
20 Att: 14 dB SHT: 3000ms
U HAX
s ZFAN
e STRRT
-50
o STOF
e A "H“WWJHF""““&WM =
i STEFZIZE
=
-80
—an
SIGHAL
-100 TRACK
Center: 15GHz Span: 3GH=z

AMFT MEE ELS TEACE TEIG 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:

FREN Selecting the frequency span
(setting the x axis in the diagram area)

B Setting the level axis and the RF input
(setting the y axis in the diagram area)

[EE Signal analysis with marker functions
i Setting the bandwidths and the sweep time
A= Displaying the trace

[E Triggering the measurement

Iz Measurement functions

(7 6-72)

(7 6-83)

(7 6-93)

(7 6-118)

(7 6-131)

(7 6-140)

(7 6-143)
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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 Select the 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 [13].
Ref: -20.0 dBm RBE: 3MHzZ | ourer
Att: 14 dB SWT: 3000 ms
Y rMAY

ZFAN

STHAET

STOF

F-
-0 STEFSIZE
=
—a0
-0
ZIGHAL
—100 TRACK
Center: 156GHz Span: 3GH=z

AMFT MEE ElLS TEACE TEIG MERZ:
SHEEF

Function key
assignment

1% variant: Setting the frequency range

SR Enter the center frequency (7 6-73)

S Open submenu:
=

Enter the SPAN (7 6-75)
2" variant: Setting the frequency range
TR Enter the START frequencies (7 6-79)
S Enter the STOP frequencies (72 6-79)

sraze| Open submenu:
=| Entering the step width of the center frequency (7 6-80)

iEHHL Switching on/off signal tracking (7 6-82)
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6.2.1.1 Entering the Center Frequency

Use 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 (7 6-75).

Entering the 1. Press the | “ENEE | function key in the W menu.
center frequency

An entry field containing the current setting is displayed in the top left-
hand corner.

Center

1500000000 GH=z

2. Enter the new value (72 5-57).
The entry range for the center frequency is:

500 Hz < Center < 2.9999995 GHz
The new setting is saved and displayed in the diagram area.
HMAX

CENTER
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6.2.1.2 Frequency-Axis Display Modes

What the settings The frequency axis (x axis) can be displayed in a number of ways. Using the

are for 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
amplitude of the carrier signal as functions of time.

Selecting the

SFAN i i
SPAN SETTINGS e Pressthe | function key in the

menu.

submenu The submenu opens and the appropriate functions are assigned to the
function keys [13].
Span RBl: 3 MHz [y
2000000000 GHz SHT: 3000 ms WS
0 HAX

- FULL
40 ZFAN

ZEED
SFAN

—E0
Tl dal b o | L fufilan, W_.nr“f ——

-7 ZFAN
-0

Z00M N
-1
-100 Z0OM OUT
Center: 15GHz Spamn: AGH=z

AMFT MKE BlLY TEACE TEIG MERZ
SHEEF

Function key

assignment
—_— Quitting the submenu
EETUEN
SFr Enter the SPAN (7 6-75)
e Displaying the whole frequency range (7 6-76)
e Switching over to the ZERO SPAN (7 6-77)
Lhat Restoring the previous setting (7 6-77)
oo | Z00m function: Reducing the span (72 6-78)
oo our] | 20om function: Increasing the span (72 6-78)

E-1147.1000.04 6-74 Operating manual, 08/2005



R&S FS315 Spectrum Analyzer

6.2.1.2.1 Entering the Span

Use If you know the frequency of the signal you want to measure, you can set the
SPAN.

Setting the span 1. Pressthe| *FB" |function key in the menu.

An entry field containing the current setting is displayed in the top left-
hand corner.

Span

3000000000 GHz

2. Enter the new value (72 5-57).
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.

HAX
¢ g
SPAN

Span: 3GH=z

Operating manual, 08/2005 6-75 E-1147.1000.04



Spectrum Analyzer

R&S FS315

6.2.1.2.2 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 FS315’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 6-75).

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).

FULL
1. Pressthe| sFAH | function key in the | *F#N_Imenu.

The old setting is saved and the R&S FS315’s whole frequency range is
displayed in the diagram area.

HAX

Span: 3GH=z

LAT
2. Pressthe| =fA | function key in the | *FAN_Imenu.

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

f

]
I
i
A bt | ey ik

Span: 1HH=z

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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6.2.1.2.3 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 GENTEF i i

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

component An entry field containing the current setting is displayed in the top left-

Switching over to
the ZERO SPAN

Switching over to
the frequency
domain

hand corner.

Center
1000000000 GHz

2. Enter the frequency of the signal component you want to display in the
time domain (7 6-73).

ZEEQ
3. Pressthe| *FAN | function key in the | =FAN_ | 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-
124).

MAX
< P
SWEEP TIME _|
Center: 1GHz Time: Smsfdiv

LAET
4. Pressthe | *f8% | function key in the | *Ff_} submenu.

The last span is displayed in the diagram area.
MAX

Center: 1GHz Span: 1MH=z
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6.2.1.2.4 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.

Reducing e Press the [ 2001 | function key in the | 3FAN_ | submenu.
the span .
The span is reduced by a factor of two. The center frequency remains
the same.
REL: 100 kH=z
SAMPLE
%h\ Ll e
Iy
Span: H5HH=z
Increasing e Press the [F21 BT\ fynction key in the | 3FAN_ | 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.

EBW:  200kHz

[SAMPLE

!

J

|
il v

Span: 10HH=z
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6.2.1.3 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.

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

An entry field containing the current setting is displayed in the top left-
hand corner.

Start
0 Hz

Enter the new value (72 5-57).
The entry range for the start frequency is:

0 < Start £2.999999 GHz

Press the| =1°F | function key in the menu.

An entry field containing the current setting is displayed in the top left-
hand corner.

Stop
2000000000 GHz

Enter the new value (72 5-57).
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.
HFI)q

START STOP

Start: 0 Hz Stop: 3GH=z

Note

The effect of pressing the | =TT | or the | *TF | 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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6.2.1.4  Entering the Step Width of the Center Frequency

What the settings
are for

Selecting the
CF STEP SIZE
submenu

Function key
assignment

STEF=IZE

EETUEN

Using the CF STEP SIZE submenu, you can set any step size of the rotary
knob you want or have the R&S FS315 set a step size that is a function of the
measurement parameters.

Press the

CF-
STEFEIZE
=

function key in the

menu.

The submenu opens and the appropriate functions are assigned to the
function keys [13].

Ref: —20.0 dBm REL: 3 MHz A
Att: 14 dB SHT: 3000 ms WS

HMAY

HMANUAL

AUTO

=CENTEE

=100

Center:

AMFT MKE BlLY TEACE TEIG MERZ
SHEEF

15GHz Spamn: AGH=z

Quitting the submenu

e | Setting the step size manually (7 6-81)

ElIE Setting the step size automatically (7 6-81)

T Setting the step size to the center frequency (7 6-81)

srever | Setting the step size to the marker frequency (7 6-81)

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

=MARKEE

function key is available only when marker 1 is turned on.
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6.2.1.4.1 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 in the top left-
hand corner.

StepSize
150000000 GHz

2. Enter the new value (72 5-57).
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| MM | function key in the |*TEFEE | 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 | =84k function key in the [*TEF*EEE| 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 |MREEER) function key in the [*TEFSEEE| submenu.

The step size is made equal to the current marker frequency (2 6-101).
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6.2.1.5 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.

When signal tracking is selected, the center frequency of the R&S FS315 is
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/2 referring to the center frequency. The spectrum ana-
lyzer's center frequency is adjusted after each sweep.

[SAMPLE

f
»
J
||
||

f
l
H
||h|. I_'|||5 .,ﬂ’ ﬁﬂ FIJ'_".’ %h\ ﬂg“q ”g,llll[il ,n.lllr.-

) ) ZIGHAL
function key in the | TR | sybmenu.

Activating signal
tracking

e Pressthe

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.

R ZIGHAL
De-activating function key in the | TRREE | submenu.

: . e Pressthe
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
assignment

EEF
LEVEL

EEF
LEVEL
OFFZET

EANGE

LNIT

EF RTTEN
MANLUAL

EF RTTEN
AUTO

ZET
HIGH
SENE

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 [13].

Ref Level RBL: 200 kHz [SRei
a0 200 dBm SWT: 30,00 ms '
~ SAMPLE REF

LEVEL

OFFZET

ERNGE

L

LNIT

H EF RTIEN

=100

f
f
J
|
il

MANLAL
EF ATTEN
I! !I r AUTA
ZET
HIGH

Center:

FEEQS MKE BlLY TEACE TEIG MERZ
ZFAN SHEEF

1GHz Span: 10MHz| _=EN=

Entering the reference level (7 6-84)
Entering a level offset (7 6-85)
Selecting the level display range (7 6-86)
Selecting the level display unit (7 6-87)
Setting the RF input attenuation manually (7 6-89)
Setting the RF input attenuation automatically (7 6-90)
Selecting the setting High Sensitivity (7 6-92)

Note

The

EF RTTEN
MANUAL

and

EF RTTEM
AUTO

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.

The

LHIT

function key is only available for activated transducer factors if
the unit of the antenna factors is dB.
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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 N

[SAMPLE

llf

|

|
bt i

Note The currently activated unit is used as the unit for reference level entries (7
6-87). The default setting is “dBm”.
i FEF e
Entering the 1. Press the | %L |function key in the [ menu.
reference level

An entry field containing the current setting is displayed in the top left-
hand corner. The default setting is -20 dBm.

Ref Level
—20,0

dBm

2. Enteranew value in 0.1 dB steps (7 5-57).
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.

Ref: —20.0 dBm
' GAMPLE

f
|'
|
|
LA

|
|
|
L

E-1147.1000.04
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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
[SAMPLE

llf

|

|
bttt N

Entering a LEEEFL H . AMFT
level offset 1. Pressthe| [FEL | function key in the menu.
An entry field containing the current setting is displayed in the top left-

hand corner. The default setting is 0 dB.

Ref Lvl Of Fset
0.0 dB

2. Enteranew value in 0.1 dB steps (7 5-57).
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
[offz|Ref:  20.0 dBEm
[SAMPLE

i

i

I
Aot
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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.

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

Entering the level 1

display range

8dB
1 dB/div.

16 dB
2 dB/div.

40 dB
5 dB/div.

80 dB
10 dB/div.

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

. . AMFT
Press the | RANSE | function key in the [T menu.

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

linzar 0. 100

16 4B ‘

Select a level display range with rotary knob [11].

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.

Ref: —-20.0 dBm
A °[SAMPLE
=50
-40 |II
RANGE il
n
-E0
e
=0 %h.
_an 'hr' !||||5 Ly e
Lmu lllll lll
Note The level display range uses the currently activated unit (7 6-87).
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6.2.2.4  Selecting the Level Display Unit

Note

The | "I | function key is only available for activated transducer factors if

the unit of the antenna factors is dB.

Use

Selecting the
unit for the
level display

How RANGE and
UNIT are related

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

1. Press the

WNIT function key in the

AMFT

menu.

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

[dBm ]

Select a unit for the level display with rotary knob [11].

Press the ENTER key [5] to close the selection field.
The new setting is saved and displayed in the diagram area.

Log display/RANGE in dBx (The letter x is a wildcard character for the let-
ters m, mV or puV.)

If a dB display has been selected for RANGE (7 6-86) 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.

-an

=30

-40

=50

-&0

-7a

-&0

=100

Ref: —200dBm
[SAMPLE ML} —51.3dBm
M2  -BibdBm
1.00068 GH=|

——
L —
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Log display/RANGE in xV, xA or xXW (The letter x is a wildcard character for
the letters m or p.)

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.

Ref: 224m¥
'SAMPLE M1 626 mv
e LN

1.00068 GHz,

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

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.

Ref: 224mY
" rRUTD M1 586 mY
WO 189 o
75 1.0 OE_EBJ]I;

S0

I

0

E-1147.1000.04
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6.2.2.5 Setting the RF Input Attenuation Manually

Use 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.

i i EF ATTEMW Ty
Setting t_he Input 1. Press the | MAWAL | function key in the S menu.
attenuation
manually An entry field containing the current setting is displayed in the top left-

hand corner. The default setting is 16 dB.

RF Atten Manual
140 dBm

2. Enter anew value in 2 dB steps (7 5-57).
The entry range for the input attenuation is:

0 [dB] £ RF Atten Manual £ 70 [dB]

The new setting is saved and the RF input is re-configured.

Note If you enter an intermediate value (e.g. 3 dB) which the R&S FS315 cannot
set, the next largest value will be set instead (4 dB).
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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 FS315’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

Ref: 10.0 dBm
“"'1'3 Att: 44 dB

" [SAMPLE

Sk . " . 2
=50 A e el

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

analyzer
Ref: 10.0 dBm
“'-'1'30 Att: 34 dB
[SAMPLE

1
n
L=
— L
1 |

i TV T T Y L WU e TR e

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

Ref: 10.0 dBm
VG ALt 54 dB
" 'SAMPLE

1
n
(=]
|
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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 [11] 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.

Operating manual, 08/2005

6-91 E-1147.1000.04



Spectrum Analyzer R&S FS315

6.2.2.7  Selecting the Setting High Sensitivity

Use By setting SET HIGH SENS, you can change several settings in the device in
order to increase the input and measurement sensitivity of the analyzer in
comparison to the normal setting. This function is helpful when you want to
measure weak antenna signals with the analyzer.

SET HIGH SENS influences the following settings in the R&S FS315:
= Sets the reference level (REF LEVEL, 7 6-84) to -10 dBm.
= Sets the input attenuation (RF ATTEN, 7 6-89) to 0 dB.

= Activates the coupling (RBW/SPAN LOW NOISE, 7 6-123).
If RES BW was set to MANUAL, the analyzer switches to AUTO.
Selecting the Setting Bl . . AT
High Sensitivity e Pressthe| B |function key in the menu.
The setting RBW/SPAN LOW NOISE is indicated by the letters LN next
to the RBW display.

Ref: —10.0 dBm REW:LN 1 HMH=z
" Att: odB
~" [SAMPLE

-&0 II . n
R LT
WAV AtV

Center: 98HHzSpan: 10HH=z

N

Note You can switch the input attenuation of the analyzer to 0 dB by means of SET
HIGH SENS. To ensure that the R&S FS315 is not overdriven, the level at the
analyzer input must not exceed the reference level that has been set minus
15 dB. (7 6-84).
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6.2.3 Signal Analysis using Marker Functions (MKR Menu)

What the settings
are for

Selecting the
MKR menu

Function key
assignment

MAEKEE 1
=

MARKEE 2
=

MEE>

MKF,
FCTH

DO-LINE

MAEKEE
EETTINGE
=

EEF
FISED

Using the MKR menu, you can position markers on any point on the trace to
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
5-51).
A scrollable display line can also be shown on-screen.

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

The menu name is highlighted and the appropriate functions are as-
signed to the function keys [13].

Note

Ref: —20.0 dBm RBL: 3 MHzZ [ rrer |
” Att: 14 dB SHT: 3000 ms =
“HAX
=30
—40
=50
=G0
e wwwm,,%wﬂ
=7 DO-LINE
-0 FIFRFEF. |
SETTINGE
-ai =
e
=100 FIXED
Center: 15GHz Span: 3GH= =
Esﬁuuj HMW Sabélép TEACE TEIG MERE
Open submenu:
Activate marker 1 (7 6-94)
Open submenu:
Activate marker 2 (7 6-98)
Open submenu:
Accepting marker values as settings (7 6-101)
Open submenu:
Marker measurement functions (72 6-105)
Show display line
(72 6-110)
Open submenu:
Search criterion of functions NEXT PEAK LEFT/RIGHT (7 6-111)
Open submenu:
Reference points for level-difference measurements (7 6-114)
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
are for

Selecting the
MARKER 1
submenu

Function key
assignment

MAEKEE: 1

EETUEN

ZIGNAL
COUNT

COUNT
EES0L

FAEREF
OFF

From the MARKER 1 submenu, you can activate a marker and position it on
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.

e Press the [EEEE_]l function key in the “ menu.

If marker 1 is not yet activated, the marker is set to the strongest signal
(peak). An entry field containing the current marker frequency appears in
the top left-hand corner. The submenu is opened and the respective
functions are assigned to the function keys [13].

If the marker is already activated, the entry field opens without the posi-
tion of the marker being changed.

Marker 1 RBLI: 3 MHz [rsms
996 000000 HH=z SHT: 3000 ms ST
2 HAY M1] —314dBm
—30 996 |MHz| FERK
—40 MEXT

ZIGMAL
-r0 COUNT

COUNT
EEZ0L

MARKEF
-100 0FF

Center: 15GHz Spamn: AGH=z
FREQs AMET B/ TRACE TRIG HERE
ZFAN SHEEF

Quitting the submenu

Activate marker 1 and place it on the trace maximum

(7 6-95)
Place marker 1 on the next peak to the left (7 6-95)
Place marker 1 on the next peak to the right (7 6-95)
Measure the signal frequency: Start the measurement (7 6-97)
Measure the signal frequency: Set the resolution (7 6-97)
De-activate marker 1 (7 6-95)

Note

SIGHAL COLNT
The | S#UHT | and | FESOL | 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-

Activating marker 1
and placing it on the
trace maximum

Placing marker 1
on the next trace
maximum

quencies (marker values).

1. Pressthe| FERE | function key in the

MARKEE 1
=

submenu.

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

Harker 1

1.,000000000 GH=z

0 SAMPLE

31.0 dBm
1 GHz|

%
f
|
J
f

e

H
l
|

U

-100
Center:

e
2. Pressthe| gifls |or

MEHT
FERK
LEFT

1GHz Span:

1MH=

function key in the [MRRKEE_}

submenu.

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.

Marker 1
1000116000 GHz
i T oo e

EFH

I

i
—SDrhﬁ%ﬂﬁﬂqutﬁwrwvﬁf“i——}ﬂ%J%F#FNUVW¢L%WWWNﬁ

-100
Center:

1GHz Spam:

1MH=

Note

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

by using the function key

FERK
EXCURS

(7 6-112).
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Moving marker 1
to any position

De-activating
marker 1

3. Enter a new value for the marker frequency using the numerical keys
[12], rotary knob [11] or cursor keys [7]. The permissible entry range is:

fCenter_ Span/2 < fMarker < fCen'(er + Span/2

where  fyarker

fCenter

Span

- Marker frequency

- current center frequency (7 6-73)
- current Span (72 6-75)

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

“ 'CAMPLE

Marker 1
999760000 HH=z

M1 9554.6 dBm

i
i
11
il
Tl A L

=100

Center:

e Pressthe

FIRFREF:
0FF

1GHz Span: 1MH=z

function key in the [MREEEE_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 marker can only be moved if the entry window is open. If you closed the
entry window with ESC/CANCEL key [4], you must briefly leave the Marker 1

menu before you can open the entry window again. Then press the

function key in the

MARKEE 1
=

menu to open the entry window again.

If the center frequency setting is such that the set marker is outside the fre-
quency span, the last value is frozen as the reference.

E-1147.1000.04
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6.2.3.1.2 Frequency Measurements using the Frequency Counter

Use

Setting the
resolution

Measuring the
signal frequency

De-activating the
measurement

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 (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.

1. Position marker 1 on the trace (7 6-94).

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

COUNT
2. Pressthe| F&8t | function key in the [MAREEE_Il submenu.

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

Counter Eesolution

10 Hz
[1Hz |

3. Select a resolution for the internal frequency counter with rotary
knob [11], e.g. 10 Hz.

4. Press the ENTER key [5] to close the selection field.
The new setting is saved.

ZIGHAL
5. Press the | " | function key in the [MREREE_]l submenu.

The frequency is counted with the internal counter. The result (C1) is
displayed in the parameter field instead of the marker frequency (M1).

0 SAMPLE % €1 05 dBm

L00004|GHz|

(]

I

il
e

Center: 1GHz Span: 1MH=z

SIGHAL
e Pressthe| " | function key in the [MAR¥EE_Il submenu.

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 0-12).
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6.2.3.2  Activating Marker 2

What the settings
are for

Selecting the
MARKER 2
submenu

Function key
assignment

MAEKEE 2

EETUEN

FERK

MAEKEE
HOEM

MAEKEE
DELTA

FIRRREF:
OFF

From the MARKER 2 submenu, you can activate a second marker and posi-
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
FS315’s analysis capability and can be used as a basis for a variety of meas-
urement techniques (7 6-143).

Marker 2 can only be activated if marker 1 has been activated.

e Press the ["EKEE & function key in the “ menu.

If marker 2 is not yet activated, the marker is set to the strongest signal
(peak). An entry field containing the current marker frequency appears in
the top left-hand corner. The submenu is opened and the respective
functions are assigned to the function keys [13].

If the marker is already activated, the entry field opens without the posi-
tion of the marker being changed.

Marker 2 RBLI: 20 kHz [V
a0 1000000000 GHz SHT: 3000 ms WS
~SAMPLE M1 0.4 [dBm
_30 999.76(MHz
Ma: 595 dBEm
_4n 1|GHz[ et
f H FERAK
LEFT
-0 J l HEXT
FERAK
-&0 J H EIGHT
-70 f H
-50 TMREKEF.
!d f ll. |[ DELTA
-an ol
Ww HMARKEF:
-100 OFF
Center: 1GHz Span: 1MH=z
FREQS HMW Bl TEACE TEIG MERZ
ZFAN ZLEEF

Quitting the submenu

Activate marker 2 and position it on the trace maximum

(7 6-99)
Place marker 2 on the next peak to the left (7 6-99)
Place marker 2 on the next peak to the right (7 6-99)
Set marker 2 as a normal marker (NORM) (7 6-100)
Set marker 2 as a delta marker (DELTA) (7 6-100)
De-activate marker 2 (7 6-99)

Note

MAEKEF MARKEE .
The | MM | and [ PELT | 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.

E-1147.1000.04
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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

Activating marker 2
as a normal marker
(NORM)

De-activating
marker 2

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).

MAEKEE
Press the | M8 | function key in the ["AEEEE 8 submenu.

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

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

Harker 2
,,| 1000000000 GHz
[SAMPLE M1 0.4 dBm
an 999 76
MZ2{ —309dBm
_an 1/GHz,

il
it
[
i

-0 I[
-t | et
—100
Center: 1GHz Spam: 1HH=z

MAEKEE
e Pressthe| ®F |function key in the ["AEE 8 submenu.

Marker 2 disappears from the diagram area and the M2 marker values
are blanked out.
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6.2.3.2.2 Reading off Level Differences

Use

Defining marker 2
as a delta marker
(DELTA)

De-activating
marker 2

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 6-94) or reference values that have been set manually

(7 6-114) can be used as reference points.

MAEKEE
1. Pressthe| DELTH

function key in the

”“R“Eﬁj 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.

Marker 2
| 1000000000 GHz
[SAMPLE Hi %04 dBm
a0 999 76
Ma: 595dBm
—an 1/GHz

ik
i
)
]

B

VR

-100
Center:

MAEKEE
2. Pressthe| OFF

1GHz Span:

function key in the

1MH=

”“R“Ekj submenu.

Marker 2 disappears from the diagram area and the M2 marker values

are blanked out.
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6.2.3.3  Accepting Marker Values as Settings

What the settings
are for

From the MKR> submenu, you can accept the marker values of the active
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

Function key
assignment

MKEE >
EETUEN

CENTER
MKE FREGD

MKR LUL

EEF LUL

MEE
-» CF
STEFZIZE

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

The submenu is opened and the appropriate functions are assigned to
the function keys [13].

Ref: —200dBm RBL: 20 kHz

a0 Att: 14 dB SHT: 3000 ms
““ISAMPLE M1 —3ﬂ.§-dﬂm CENTEE
-0 LHz HMKFE FRE
—ail REF _LUL

|| MER LWL
|I MKE:

-» CF
|| STEFEIZE

J
f
J
J
Bt 1 AL AL

Center: 1GHz Spam: 1MH=z

FEEQS AMFT BlLY TEACE TEIG MERZ
ZFAN SHEEF

Quitting the submenu

Set the center frequency (CENTER) to the marker frequency

Moving the trace in the diagram area (x axis) (7 6-102)
Set the reference level (REF LEVEL) to the marker level
Moving the trace in the diagram area (y axis) (7 6-102)

Set the step size for entering the center frequency to the marker frequency
(7 6-104)

Note

CENTEE
In the time-domain mode (ZERO SPAN), the [ Feeq| 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
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 6-75).

Positioning markers 1. Activate the markers (7 6-94, 6-98).

on the trace
2. Press the [MRRKER_]

or [REEEE_& 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 active marker on the trace (7 6-95, 6-99).

' GAMPLE

M1

—#0.6 dBm
1GHz|

|
/!
|

l

l

AT L1 ok

=100

Center: 1.0002 GHz Span: 1MH=z
Setting the center EEHIER : . —
frequency to the 4. Press the | Fregl function key in the =| menu.
marker frequency The marker frequency is made the current center frequency (2 6-73).

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.

M1

—50.6 dBm
1 GHz|

! SAMPLE %

J[J
., J
it L

Center:

1GHz Span:

1MH=

Note In the time-domain mode (ZERO SPAN), the [

able.

CENTEE . . .
Treq function key is not avail-

E-1147.1000.04

6-102
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i EEF LUL
?e?‘g:gggQTevel to 5. Press the | L | function key in the | FkR
the marker level The current marker level is set as the reference level (7 6-84). 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.

> submenu.

Ref: -306 dBm
' 'GAMPLE M1 —3051 dBm
-4

B e

=111

Center: 1GHz Span: 1MH=z
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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 6-94, 6-98).

on the trace ) )
2. Press the [MRRKER_I| or MREEEE & 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 6-95, 6-99).
~*'SAMPLE M1 —505/dBm
1/GHz|

J
|
1
. J
B e AR

Center: 1GHz Span: 1MH=z

MKE:
=MAEKEE i i -» CF
4. Pressthe function key in the [ 25 | submenu.

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 6-80).
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6.2.3.4 Marker Measurement Functions

What the settings
are for

From the MKR FCTN submenu, using the markers, you can select certain
spectral components of the input signal to measure the noise power density
and the signal bandwidth.

Note

The

MEE
FCTH

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

Selecting the
submenu
MKR FCTN

Function key
assignment

FECTH

RETURM

HOISE
MAEKEE

DOkIN

N dEB

HEE
Press the | FEM_ | function key in the “ menu.

The submenu is opened and the appropriate functions are assigned to
the function keys [13].

Ref: -200 dBm RBL: 20 kHz
Att: 14 dB SWT: 3000 ms
2 GAMPLE

M1} 206 dBm
1GHz

|
f
|

=100

Center: 1GHz Spam:

FEEQS AMFT
ZFAN

BlLY
SHEEF

TEACE

Quitting the submenu

Measuring the noise power density

Measuring the signal bandwidth

(71 6-106)

(7 6-108)
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6.2.3.4.1 Measuring the Noise Power Density
Use The R&S FS315 allows you to measure the noise power density at the active
marker position.
Measuring noise 1. Turn on the markers (7 6-94, 6-98).
power density 2. Position the activated marker (7 6-95, 6-99) as desired.
~“*[SAMPLE M1] —30&dBm
30 1/ GHz|
-40

J
|
1
. J
B e AR

Center: 1GHz Span: 1MH=z
HOIZE . MEF
3. Press the | "AFEEE | function key in the | FE™M_ | 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) are used in the calculation to obtain a stable measurement
result. All points in the time domain are used to calculate the noise power
density. The noise power density is displayed in the marker field of the
appropriate marker.

Measurement dis- If only one marker is activated, the noise power density is displayed as an
play absolute value in the selected unit:

= dBm/Hz, W/Hz for powers
= dBpV/+Hz , mV/+Hz for voltages

' GAMPLE NL: 1723 dEm/Hz
1/GH=|

|
1
|
l
l

=&0
-an ﬁhw*«&%ﬁurhﬂﬁhvrﬁrﬁnﬁf%—-—}ﬂﬂww*ﬂrr#w??uwtﬁW#%ﬁv
—100

Center: 1GHz Span: 1MH=z

If marker 2 is activated as a delta marker, the noise power density is displayed
relative to marker 1 in dBc/Hz.
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= [SAMPLE Hi —50.:1 dBm
0 Na: 994 dnc:%i
—40 100 kHz

bl | e

=100

Center: 1GHz Span: 1MH=
Additional meas- The following additional settings must be made to ensure that the noise
urement settings power density measurement returns correct values:
= Detector

Sample or RMS (7 6-129)

Video bandwidth:
< 0.1 x resolution bandwidth for sample detector
> 3 x resolution bandwidth for RMS detector

Trace display mode

With the sample detector, the trace can also be displayed in Trace Aver-
age mode in order to stabilize the measurements. If the RMS detector is
used, trace averaging should not be used. Instead, the sweep time can
be increased to provide stable measurement results.

The R&S FS315 uses the following correction factors to determine the noise
power density from the marker level:

De-activating the
measurement

General

Since the noise power is displayed referred to 1 Hz bandwidth, the
bandwidth correction value is subtracted from the marker level. This cor-
rection value is 10 x Ig (1Hz/BWhoise), where BWhoise is the noise or power
bandwidth of the set resolution filter (RBW).

Sample detector

2.5dB are added to the marker level as a result of averaging by the
video filter, trace averaging and logarithmic scale. This is the difference
between the displayed average value and rms value of white noise.

RMS detector

Apart from bandwidth correction, no other correction values are required
for the RMS detector as the RMS detector already indicates the power in
every pixel of the trace.

NOISE . . MEE
Press the | "AREEE | function key in the | P, | 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.

Operating manual, 08/2005
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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 [14]. The difference between the measured frequencies

is displayed on the screen as the bandwidth.

N dB

AT N

i \

\

/ 1

]

Wl N-dB-Bandbreite
\%‘!]i‘ﬂmj o 'w |

i

1. Position marker 1 on the trace maximum whi
for the bandwidth measurement (7 6-94).

ch is to form the reference

' SAMPLE M1 5056 HdBm

-0 1/GHz|

—40 .

-50 f" i

r/ \\

-70

—&0 ]' i ] Ifl ]L.. fln L Il.

— 100

Center: 1GHz Span: 1MH=
W a6 FIRE

2. Pressthe| B8N function key inthe | FETH_

submenu.

An entry field containing the current attenuation setting of N dB is dis-

played in the top left-hand corner. The default
N dB Down
3

dB

3. Enter a new value (7 5-57).
The entry range for the attenuation N is:

0<down <100dB

The temporary markers T1 and T2 which are

setting is 3 dB.

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 be-
tween the markers T1 and T2 (N dB bandwidth) is displayed in the pa-

rameter field instead of the M2 marker values.

E-1147.1000.04

6-108

Operating manual, 08/2005



R&S FS315 Spectrum Analyzer

2 [EAMPLE Ml —5064dBm
_30 1/GHz|
il
- / \ 3 dE BH
o / N 96, kHz
)/ ’\\
=ro
o " LIt
M ‘WM
=100
Center: 1GHz Span: 1MH=z
i i N dE MEE
Terminating the e Pressthe| "N | function key in the| F*™M_|submenu.
measurement =

The signal or filter bandwidth measurement is terminated and the tempo-
rary markers T1 and T2 disappear from the screen.
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6.2.3.5 Activating a Display Line

Use

Activating the
display line

Moving the
display line

De-activating the
display line

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.

1. Pressthe| IHNE function key in the “ menu.

The display line appears and an entry field containing the current setting
for position is displayed in the top left-hand corner. The default setting is
50 %.

DLine
50.00 #

2. Enter a new value (7 5-57).
The entry range for the position is:

0% < D-Line £100 %
The current level is displayed on the left above the display line.
" [SAMPLE

400 |II

i
-60.0 dEm J l
]

ik

= itk Wit

3. Pressthe | tME | function key again in the “ menu.

The display line disappears from the diagram area.

E-1147.1000.04
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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 function key
enables — 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 JIHRRER , ,
MARKER SETTINGS  ® Press the =|function key in the “ menu.
submenu The submenu is opened and the appropriate functions are assigned to
the function keys [13].
Ref: -20.0 dBm REW: 20 kHz JEEEE
Att: 14 dB SHT: 3000 ms W&
"2 CAMPLE FERK

EHCUEZE

» f
il
Il
i
B LA et

Center: 1GHz Spam: 1MH=z

FEEQS AMFT BlLY TEACE TEIG MERZ
ZFAN SHEEF

Function key
assignment

MAEKEE, itti
preci=dd  Quitting the submenu

RETUEN

ek | Entering the peak excursion (7 6-112)
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6.2.3.6.1 Entering the Peak Excursion

Use

Entering the
peak excursion

Examples of level
measurement with
different settings of
PEAK EXCURSION

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 definite amount, the peak excursion, to either side of the maxi-
mum a relative maximum is given.

FERK

MAEKEE

1. Press the | B | function key in the | *ETTNE| submenu.

An entry field containing the current setting is displayed in the top left-
hand corner. The default setting is 6 dB.

Peak Excursion

2. Enteranew value in 0.1 dB steps (7 5-57).
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 6-95).

The following example illustrates the effect of different settings of the PEAK

EXCURSION.
[ SAMPLE 3 ?L[ ML] 27 %.2‘
-30 1
T M -igadB
—40 ) 4 82 kHz
Al
. Cel
o \ | II| | IJ 11 E\
-50 i A
- Ig”n"- g ¥y ¥ W
Center: 1GHz Span: 500kHz

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:

Sighal #

Min. amplitude decrease to both
sides of the signal

a o O N

10 dB
35dB
48 dB
35dB
10 dB

E-1147.1000.04
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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 FS315’s measurement range. You can use this point as a fixed refer-
ence for level-difference measurements using the delta marker (7 6-100).

Selecting the o , .

REF FIXED e Pressthe = | function key in the “ menu.

submenu The reference marker and delta marker (marker 2) are placed on the

strongest signal (peak). The submenu is opened and the appropriate
functions are assigned to the function keys [13].

Ref: —20.0 dBm RBM: 20 kHz
att: 14 dB SWT: 3000 ms

2 GAMPLE Ri —B05dBm

—50 1GHz

Ma 0.02 dB

0 Hz|[ rerF
FIXED
OFF

EEF_FOIN
LEVEL

I ——

EEF FOIN
FEEQ

I
||
J[
o aL AR A i

Function key Center: 1GHz Span: 1MHz
assignment Eﬁuﬂf FIMW SEIEIEF TRACE TRIG MERZ |
S Quitting the submenu
EETUEN
o Activate the reference marker (7 6-115)
ON
S Deactivate the reference marker (7 6-115)
OFF
|RE,_FEUF[_:?_'”T Enter the level for the reference marker (7 6-115)
|REFREE'"T Enter the reference point frequency (7 6-115)
|REFT,,§,§""T Enter the reference point time (7 6-115)
B 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 | FFED | 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 on the trace. The
first method is to define a reference point on the trace using marker 1,
whereby the entered level values must be within a specific range (7 6-94).

The second possibility is to use a reference marker which can be placed at
any position, even outside the measurement diagram.

Marker 1 is replaced by the reference marker. The reference values R appear
in the measurement diagram. Marker M2 indicates the level difference re-

ferred to the reference point.

H FEEF FOINT
Entering reference 1. Pressthe| “E'™L | function key in the
point levels

EEF
FIHED

> submenu.

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

played in the top left-hand corner.

Ref point lewvel
hHdl dBm

2. Enteranew value in 0.1 dB steps (7 5-57).
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 a reference

point frequency

Entering a reference
point time

3a) Frequency-domain display mode (SPAN > 0, 2 6-72):

FEEF FOINT . . EEF
Press the | FFE% | function key in the | F*&E_ | submenu.

An entry field containing the current setting (frozen marker frequency)is
displayed in the top left-hand corner.

Ref point freq
999900000 HMH=z

Enter a new value (7 5-57).
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. If the value
is outside the diagram area, a small blue arrow pointing toward the
marker appears in the bottom half of the measurement diagram.

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 (7 6-100).

! SAMPLE R 41 dBm
—30 9.9

T M2 —30'51d11m
il o

H

l

_3|:| Il
—a0 WWWWM
- 100

Center: 1GHz Span: 1MH=

3b) Time-domain display mode (ZERO SPAN, 7 6-77):

FEEF FOINT . . EEF
Press the| T | function key in the | F¥EE_| submenu.

An entry field containing the current setting (frozen marker time) is dis-
played in the top left-hand corner.

Ref point time
10 ms

Enter a new value (7 5-57).
The entry range for the reference-point time is:
0 s < Ref point time < tsweep
where tsweep - current SWEEP time (7 6-126)

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-
100).

E-1147.1000.04
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Activating M1
marker values as
reference points

#*TSAMPLE R B4l %%
=30
M 200
—40 15 ms|
=50
-

-E0
=70
=80
-an

=100
Center: 1GHz Time: Smsfdiv

REF . REF
Press the | F | function key in the | F¥EE_ 1 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.

0 SAMPLE H1 %ﬁ.& dBm
99

T M2 —50'51d11m
i o

H

l

—&0 I‘
—o0 WWWWM
— 100

Center: 1GHz Span: 1MH=z
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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. If the value is outside the diagram area, a small blue arrow
pointing toward the marker appears in the bottom half of the measurement
diagram.

Selecting the e Select the | suetr | menu with the « or » cursor key [6].
BW/SWEEP menu
The menu name is highlighted and the appropriate functions are as-

signed to the function keys [13].

Ref: —20.0 dBm RBLE: 20 kHz [ FE; BN
Att: 14 dB SWT: 3000 ms
2 GAMPLE

WIDED EBKW

1 MANUAL
1

H

l

|

WDED E
AUTO

COUFLING
ERTIO

=100

L, SR

Function key Center: 1G6Hz Span: 1HH=
assignment FREQs | AMFT FIKF. W TRACE TRIG FERS
REsn | Setting the resolution bandwidth manually (7 6-119)
REX M|  Activating automatic resolution bandwidth setting (7 6-119)
W Setting the video bandwidth manually (7 6-120)
W Activating automatic video bandwidth setting (7 6-120)

B ] Open submenu:
=|  Setting the RBW/VBW coupling ratio (7 6-121)

SLEEF Open submenu:
2| Setting the sweep time (7 6-124)

cerector| OPEN submenu:
=| Evaluation of the individual pixels of a trace (7 6-128)

WIDED El

UIDEQ El
MANLUAL AUTO
’

N EEZ El EE= EH .
Note The | MRRUAL [ AUTE ) fynction keys and the

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= EHW
AUTO

The function key is not available in the time-domain display mode
(ZERO SPAN).

function keys are
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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 FS315, you can manually set resolution bandwidths from
200 Hzto 20 MHz in a 1, 2, 3, 5,10 sequence.

EE= EBH

1. Press the | MR | fynction key in the W menu.

A selection field containing the available settings is displayed. The de-
fault setting is 3 MHz.

10 MHz . ‘

5 MHz

2 MHz
1 MHz E

Select a resolution bandwidth with rotary knob [11].

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

EE= EBH

e Pressthe| A% |function keyintheWmenu.

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 20 MHz in a 1, 2, 3, 5, 10 sequence on the
R&S FS315.

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 10 MHz.

20 MH=z

5 MHz
3 MHz
2 MHz

Select a video bandwidth with rotary knob [11].

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

Activating I@ . _

automatic video * Pressthe function key in the W menu.

bandwidth The R&S FS315’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 6-121).

E-1147.1000.04 6-120 Operating manual, 08/2005



R&S FS315

Spectrum Analyzer

6.2.4.3 RBW, VBW and SPAN Coupling Ratio

What the settings
are for

Selecting the
COUPLING
RATIO submenu

Function key
assignment

COUFL
EATIO

EETUEN

EEL/UE
MANLUAL

EEL/UE
AUTO

EEZFAN
L0k
NOIZE

You can set the coupling ratio between the video bandwidth, the resolution
bandwidth and the frequency display span using the COUPLING RATIO sub-
menu.

COUFL
e Pressthe function key in the W menu.

The submenu is opened and the appropriate functions are assigned to
the function keys [13].

Ref: —200dBm RBL: 20 kHz
Att: 14 dB SHT: 3000 ms

2 GAMPLE

COUFLING
EATIO
EETUEN
EEMVER
HMANUAL

EELLAVER
AUTO

-0 ||
—100
Center: 1GHz Spam:

FEEQS AMFT MKE TEACE TEIG MERZ
ZFAN

Quitting the submenu

Setting the coupling ratio RBW/VBW manually (7 6-122)
Activating the default setting for the coupling ratio RBW/VBW (7 6-122)
Switching over the coupling RBW/SPAN to low noise (7 6-123)

Note

EEHUEL EEH fUEL . .
The | MANUAL Y gnd [ AYTE | 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 RBW/VBW

Use You can change the automatic coupling between resolution bandwidth (RBW)
and the video bandwidth (VBW) by means of the RBW/VBW MANUAL
function. This makes it possible to increase the display accuracy of the
analyzer in comparison to the default setting (RBW/VBW AUTO).

- [FERFUEH | [ COUFL |
Setting the . 1. Press the | MAWAL | function key in the | FATP_ | submenu.
coupling ratio =
manually An entry field containing the current setting is displayed in the top left-
hand corner. The default setting is 0.3.
REL/YEL
03000

2. Enter a new value (7 5-57).
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.

Activating t.he e Pressthe "Rl function key in the o submenu

default setting for = ’

the coupling ratio The R&S FS315's video bandwidth is set to three times the resolution
bandwidth.
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Spectrum Analyzer

6.2.4.3.2 Switching Over the Coupling RBW/SPAN to Low Noise

Use You can change the automatic coupling between frequency display span
(SPAN) and resolution bandwidth (RBW) by means of the RBW/SPAN LOW
NOISE function. This makes it possible to increase the measurement
sensitivity of the analyzer in comparison to the normal setting.

If the span is <1 GHz in the Low Noise setting, the setting for the resolution
bandwidth is as shown in the following table:

SPAN RBW

SPAN >1 GHz 1 MHz

1GHz= SPAN >50 MHz 300 kHz

50 MHz =2 SPAN > 10 MHz 100 kHz

10 MHz= SPAN >5MHz 30 kHz

5MHzz2 SPAN >1MHz 10 kHz

1MHz = SPAN > 200 kHz 3 kHz

200 kHz= SPAN > 100 kHz 1 kHz

100 kHz =2 SPAN > 50 kHz 500 Hz

50 kHz= SPAN > 20 kHz 300 Hz

20kHz= SPAN >1kHz 200 Hz

S(\;th;)clihniggRoBQ/\;/hSePAN e Pressthe RBE’Z‘:HN function key in the submenu.

LOW NOISE The ratio between frequency display span (SPAN) and resolution

bandwidth (RBW) is set consequently.

The setting is indicated by the letters LN next to the RBW display.

REL:LH

1 MHz

Ref: —100 dBm
0 Att: odB
~" [SAMPLE

b
i

i

WAV A g

]
el

Switching off the
coupling RBW/SPAN

98MHzS5pan:

10MH=z

2Bl 5 COUFL
e Press the [zl function key in the submenu.

LOW NOISE The ratio between frequency display span (SPAN) and resolution
bandwidth (RBW) is set normally and provides the shortest possible
sweep times for a set SPAN.

The letters LN next to the RBW display are blanked out.
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6.2.4.4  Setting the Sweep

What the settings

are for

Selecting the
SWEEP
submenu

Function key
assignment

ELEEF

EETUEN

CONT
ELHEEF

SINGLE
ELHEEF

NO. OF
ZHEEFZ:

EEFERT
6L
ELEEF

You can select the type of sweep and the sweep
menu.

time from the SWEEP sub-

e Pressthe | =HEEF, | function key in the W menu.

The submenu opens and the appropriate functions are assigned to the

function keys [13].

SHEEF

2000 ms EETURN

Ref: —20.0dBm RBI: 20 kHz
” Att: 14 dB SHT:
~[SAMPLE

CONT
SHEEF

SINGLE

SLEEF

HO, OF
ZHEEFZ:

EEFEAT
=

“ipbasty Hwugeh

-100
Center: 1GHz Span:

1MH=

FEEQS AMFT MEE TERCE
ZFAN

TEIG MERZ

Quitting the submenu

Starting the continuous sweep
Performing an n-times sweep
Setting the number of sweeps
Repeating an n-times sweep
Setting the sweep time manually

Activating automatic sweep time setting

(7 6-125)

(7 6-125)

(7 6-125)

(7 6-126)

(7 6-126)

(7 6-126)

Note

The , function keys and the | ,JHE |, | M | 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= EBHW
AUTO

The function key is not available in the
(ZERO SPAN).

time-domain display mode

E-1147.1000.04

6-124

Operating manual, 08/2005



R&S FS315 Spectrum Analyzer

6.2.4.4.1 Selecting the Frequency Sweep

Use 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).

Starting a LN

continuous sweep

Performing an
n-times sweep

Setting the
number of sweeps

Repeating an
n-times sweep

Press the | *HEEF

The sweep repeats continuously when the trigger event is detected (7 6-
140).

submenu.

function key in the | =HEEF,

SINGLE
Press 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).

submenu.

function key in the | =HEEF,

SINGLE
When you repeatedly press the | =HEEF

is cleared and a new frequency sweep (n times) is started.

HNd. dF
Press the | *HEEF= | function key in the | SHEEF,

function key, the previous trace

submenu.

An entry field containing the current setting is displayed in the top left-
hand corner. The default setting is 0 (endless sweeps).

No. Of Sweeps
1]

Enter a new value (7 5-57).
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 | ojigse

function key in the | *HEEF, | submenu.

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.

Operating manual, 08/2005
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6.2.4.4.2 Setting the Sweep Time

Use In normal span (SPAN > 0 Hz) the sweep time is the time taken by the resolu-
tion 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).

In zero span (SPAN = 0 Hz) the sweep time determines the length of the time
interval displayed on the screen. Because it is not required in zero span to
wait until RBW and VBW have been settled the sweep time can be much
shorter than in normal span for the same filter settings.

Setting the sweep : . e

time manually (nor- 1. Pressthe| & | function key in the =/ submenu.

mal span) An entry field containing the current setting is displayed in the top left-

hand corner. The default setting is 15.5 ms. The default setting is at
FULL SPAN (3 GHz) and at RBW = 1 MHz:30 ms.
Sweep Time
30 ms
2. Enter a new value (7 5-57).
The entry range for the sweep time is (SPAN > 1 kHz):
30 ms < Sweep Time <1000 s
The new setting is saved and the new sweep time activated.

Note The maximum sweep time of 1000 s can be reached only for SPAN > 4 MHz.
For smaller spans the maximum sweep time is reduced depending on the
setting for RBW.

Setting the sweep 1. Change to Zero-Span (72 6-77).

time manually (zero SHEEF . ) .

span) 2. Pressthe function key in the =/ submenu.

An entry field containing the current setting is displayed in the top left-
hand corner. The default setting is 50 ms.

Sweep Time
50 ms

3. Enter a new value (7 5-57).
The entry range for the sweep time is (SPAN > 1 kHz):

5us <Sweep Time<10s

The new setting is saved and the new sweep time activated.
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Activating The automatic sweep time setting is only available in the normal span mode.

automatic sweep SHEER . . S
time setting e Pressthe| JH& |function key in the -/ 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 FS315 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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6.2.4.5 Evaluating the Individual Pixels of a Trace

What the settings The detectors are used to reduce the number of sampled level measure-

are for ments to be displayed on the screen to 250 pixels. A total of six different de-
tectors are available in the R&S FS315. The default setting is the MAX PEAK
detector. The MAX PEAK detector and MIN PEAK detector select the maxi-
mum and minimum value from the measured level values and display them
on screen. With the SAMPLE detector, however, the measurement values
are displayed without prior evaluation. The RMS detector calculates the effec-
tive power (rms value) from the measured level values for each pixel, and the
AVERAGE detector calculates the average value.

Selecting the DE- DETECTOR i i
TECTOR o Pressthe % | function key in thew menu.
submenu The submenu opens and the appropriate functions are assigned to the
function keys [13].
Ref: 2000 dBm RBL: 20 kHz |Ryree-
Att: 14 dB SHT: 3000 ms Sy
0 Hn%

AUTA

-4 'Ir

FERK

ZAMFLE

EMZ

i
I
11
ih

A iAot | S o

Function key Center: 1GHz Span: 1MHz
assignment l;RFI%uHI AFFT HEE W TRACE TEIG MERZ

o Quitting the submenu

EETUEN

e PEAK detector is active (7 6-129)

srrie | SAMPLE detector is active (7 6-129)

e RMS detector is active (7 6-129)

A AVERAGE detector is active (71 6-129)

Note The function 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 MAX PEAK function is the default setting.
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6.2.4.5.1 Selecting the Detector
Use =  MAX/MIN PEAK

The peak detectors determine the largest of all positive (MAX PEAK) or
the smallest of all negative (MIN PEAK) peak values of the measured
levels for the individual frequencies, which are represented by one of the
250 pixels. It repeats this for all other pixels so that a considerably larger
number of individual measurements are taken into consideration for dis-
playing the spectrum for broad frequency spans despite the limited reso-
lution of the display.

The MAX PEAK detector is recommended if pulse-like signals are to be
measured.

The MIN PEAK detector makes weak sinewave signals clearly visible in
noise. The pulse signals are suppressed in composite signals consisting
of sinewave and pulse signals.

SAMPLE

The SAMPLE detector passes on all samples without further evaluation
and displays them immediately. Data reduction (i.e. the combination of
measurement values of adjacent frequencies or time samples) is not per-
formed here. If a frequency sweep produces more measurement values
than can be displayed, measurement values will be discarded. Discrete
signals may be lost as a result.

The SAMPLE detector is therefore only recommended for span/RBW ra-
tios of approx. 250 since no signals are suppressed at such ratios. (Ex-
ample: Span = 1 MHz, -> min. RBW = 5 kHz.)

The SAMPLE detector is used if uncorrelated signals such as noise are
to be measured.

RMS

The RMS detector generates the rms value of the measurement values
within a pixel. It therefore always returns the signal power irrespective of
the signal shape. To do so, the mean square of all sampled level values
is calculated during the sweep of a pixel.

Note: The video bandwidth (VBW) must be at least 3 times the resolution
bandwidth (RBW) so that the rms value of the measurement signal is not
corrupted by the video filtering.

AVG

The AVERAGE detector generates the average value of the measure-
ment values within a pixel. Unlike the RMS detector, it returns the linear
average of all sampled level values during the sweep of a pixel.

It involves the same dependencies as the RMS detector (7 above).
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Selecting detector

When the R&S FS315 is switched on, trace 1 is active and is displayed in the
CLEAR/WRITE display mode. The MAX PEAK detector is active (default

setting).

1. Press the appropriate function key in the

DETECTOF
=| menu.

Pressing the PEAK function key opens a selection field containing prede-
fined settings. The default setting is Max Peak.

Feak Detector

Select a setting with the rotary knob [11].

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

The new setting is saved and the selected video bandwidth is set. The
active detector is displayed in the top left-hand corner of the measure-

ment diagram:

FERK

ZAMFLE

EME

AUG

=

4 4 0

HFI?1

2 'HIN

m’LE

RMK

AVG
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6.2.5 Measured-Value Display (TRACE Menu)

What the settings
are for

Selecting the
TRACE menu

Function key
assignments

ZELECT

TEARCE
=

CLERE/
HEITE

HOLD

TERCE
AUEERGE

UIEH

ELANK

MATH

Using the TRACE menu, you can apply various display modes to the input-
signal results. Two traces (Trace 1, Trace 2) are provided for this purpose.

e 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 [13].

Ref: —20.0 dBm RBLE: 20 kHz [ SELEET
Att: 14 dB SWT: 3000 ms
2 GAMPLE

HOLD

TERCE
AVERRAGE

WEK

\
il
il
il
B a0 )

Center: 1GHz Spam: 1MH=z
FREQs AMET FkE B/ TRIG HERE
ZFAN SHEEF

Open submenu:

Selecting the active trace (72 6-132)
Trace display mode: Overwrite mode (7 6-135)
Trace display mode: Min/Max Hold (7 6-135)
Trace display mode: Averaging (7 6-135)
Freezing the trace (72 6-135)
Blanking out the trace (7 6-135)

Open submenu:

Trace difference function (7 6-138)
N . CLERE/ TEACE .
Note The function keys | HFITE | | HOLD | (RUERRGE | | UEM | o | BLANE | 5re selection

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 | MAT_ | function key is only available when both traces are on (7 6-132).
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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 (Trace 1, Trace 2) to which all the following settings will
be applied.

EECECT . . TRACE
e Pressthe| ™REE, | function key in the B menu.

The submenu opens and the appropriate functions are assigned to the
function keys [13].

Ref: —200dBm RBL: 20 kHz
Att: 14 dB SHT: 3000 ms

2 GAMPLE

SELECT
TEACE
EETUEN

TEACE 1

TEACE 2

!
[l
Hl
il
B L L bl

Center: 1GHz Spam: 1MH=z

FEEQS AMFT MKE BlLY TEIG MERZ
ZFAN SHEEF

Quitting the submenu
Turn on and activate Trace 1 (7 6-133)

Turn on and activate Trace 2 (7 6-133)

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 function is the default setting.

E-1147.1000.04
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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 FS315, Trace 1 is automatically turned on and
Trace 1 activated. Trace 2 is turned off. All the settings are for Trace 1.

SELECT
e Inthe | ™REE,} submenu, press the [TREE 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, 7 6-135), is dis-
played in the top left of the diagram area in the trace colour:

HAX

[SAMPLE

[ e s L TR e

Turning on When the R&S FS315 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 TELERT

e Press the |TFA%E 2| function key in the | TR €| 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 6-135):

CLE

'SAMPLE

Operating manual, 08/2005 6-133 E-1147.1000.04



Spectrum Analyzer R&S FS315

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 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, 6-125). 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).

Displaying When the R&S FS315 is switched on, Trace 1 is active and is displayed in
current the CLEAR/WRITE display mode.

measured values
[ ]

CLERFS . ) TRAICE
Press the | MFIE | function key in the B menu.

The overwrite mode is set. This means that the trace is overwritten on
every frequency sweep.

! SAMPLE

f
J
|
-&0 [
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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

[ Ma= Hold ]
Min Hald

Select a settings for displaying the active trace with rotary knob [11].

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 FS315 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.

HAX

! SAMPLE

=100

[RELE . . TRACE
Press the | B"EFREE | function key in the B menu.

Averaging is activated. The average is taken over several frequency
sweeps.

An entry field for entering the number of frequency sweeps is displayed
in the top left-hand corner. The default setting is 0.

Cycle Count
1)

Enter a new value (7 5-57).
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, 6-125) has been selected,
continuous averaging is automatically acti-
vated when the specified number of sweeps
has been performed.

E-1147.1000.04
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Freezing traces

Blanking traces

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.

AYG

=20

=100

[SAMPLE
|
il
H
il
[
1NN
AT W I
WEM | function key in the B menu.

Press the

The current trace

is frozen and displayed.

Press the

CLEAE/
WEITE

HOLD

TEACE

TEACE

or [RYERREE | function key in the menu

when you want to

Press the

ELANK

update the trace.

TEACE

function key in the menu.

The trace is blanked out of the measurement diagram.

If the trace has been frozen

the display by pressing the | “EM

deleted.

reviously at some time, it can be returned to

function key. Otherwise, the trace is
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6.2.5.3 Trace Difference Function

Note The | MAM_| function key is available only if both traces are turned on (7 6-
132).

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 - poce the | #H_ | function key in the [l menu.

submenu =

The submenu opens and the appropriate functions are assigned to the

function keys [13].
MATH
EETUEN

Ref: —20.0dBm RBI: 20 kHz
T1-T2=T1

HH:-:: Att: 14 dB SHT: 3000 ms
~[SAMPLE

-0 e L R
-an0
TERCE
MATH OFF

Center: 1GHz Span:
FREGY || AMFT FIRE EHF
ZFRAN SHEEF

Function key
assignment

EETUEN

1-ze11|  Activating the trace difference function (7 6-139)
TRELS Repositioning Trace 1 (result) (7 6-139)
wari-=e|  Turning off the trace difference function (7 6-139)
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6.2.5.3.1 Activating the Trace Difference Function

Use

Turning on the
difference
function

Repositioning
Trace 1 (result)

Turning off the trace
difference function

You can use the R&S FS315’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.

1.

Press the

T1-T2=T1

function key in the

MATH

S submenu.

The new trace, Trace 1, is the difference of the old traces: T1 =T1 - T2.
CLE

=20

=100

Press the

[SAMPLE

TERCE
FO=

function key in the

MATH

S submenu.

An entry field for entering the trace position is displayed in the top left-
hand corner. The default setting is 50 %.

Trace Pos
50

4

Enter a new value (7 5-57).

The entry range for the reference-point time is:

0% < Trace Pos <100%

The new setting is saved and displayed in the diagram area.
CLE

-z20

—100

Press the

m’LE

i

P

i
1

ity

TEACE
MATH OFF

function key in the

MATH

S submenu.

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 Select the 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 [13].

Ref: -200 dBm RBL: 20 kHz
Att: 14 dB SWT: 3000 ms
2 GAMPLE

_an EXTERN

VIDED

\
{l
il
il
_:z: TRI?RIE:GE

OFFSET
Center: 1GHz Spam: 1MH=z

FEEQS AMFT MKE Bl TEACE MERZ
ZFAN ZHEEF

Function key

assignment
cree run|  Free-running measurement. No explicit triggering of the start of measurement
(72 6-141)
eereen | 17iggering by an external TTL signal (71 6-142)
WIDED Triggering by the display level (7 6-141)
rs ence| | Oelecting the trigger slope for external trigger signal (7 6-142)
el | Enter trigger offset (7 6-142)
Note The [FREE RUN| | EXTERN | and | YPEZ | functions 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 FREE RUN function is the default setting.

The | “PE® | 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)

Suitable for measurements on stationary signals where a time reference is
not necessary.

e  Press the [fFEE FUN| function 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.

Trig. Yideo
G0

2. Enter a new value (7 5-57).
The entry range for the trigger level is:

0 % < Trigger Video <100 %

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.

“21'RNS

[ y78
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6.2.6.2 External Trigger Sources

Use

External triggering

Setting trigger slope

For certain measurements, you can use an external TTL signal (squarewave
signal) as a trigger. The trigger period is user-selectable. The R&S FS315
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 FS315'’s input connector
[15].

Press the | EXTEEN | function key in the menu.

Triggering is executed by means of the external TTL signal (squarewave
signal).

Press the |IFE EDGE| fynction key in the menu.

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

Trigaer Slops

i=ing
Fallina

Select a resolution for the internal frequency counter with rotary
knob [11].
Press the ENTER key [5] to close the selection field.

The new setting is saved and triggering is executed at the selected trig-
ger slope.

6.2.6.3  Setting a Trigger Offset

Use

Entering a
trigger offset

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.

1.

TEIG

Press the | %FF5ET | function key in the menu.

An entry field containing the current setting is displayed in the top left-
hand corner. The default setting is 0.000 ms.

Trigger Of fset
0,000 ms

Enter a new value (7 5-57).
The entry range for the trigger offset is:

0 s < Trigger Delay <100 ms (SPAN > 0)
-tsweep < Trigger Offset < 100 ms (ZERO SPAN)
where tsweep - current sweep time (7 6-126)

The new setting is saved and the trigger offset is added to the trigger
point.

E-1147.1000.04
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6.2.7 Measurement Functions (MEAS Menu)

What the settings
are for

Selecting the
MEAS menu

Function key
assignment

MAIN FHE
=

TIME [n-

FOLEE

CHANKEL

TRACKING
GEMEFE
=

DEMOD
=

Tl

TEANZ-
DUCEE

From the MEAS menu, you can select the following settings:

Power measurement in the time domain
Channel power measurement and measurement of the occupied band-

width

Tracking generator settings
AM/FM demodulator settings

TOI

Selection of transducer factors

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 [13].

=100

Ref: 200 dBm RBLL: 20 kHz
Att: 14 dB SHT: 3000ms
AYG HANNEL

FOLEE

TEACKING

GEN

Tl

1
H
|
l

AR i g

Center:

DLCER
1GHz Span: 1HH=z =

FEEQS
ZFAN

AMFT MEE ELLS TEACE TEIG
SHEEF

Open submenu: (7 6-144)
Measure the power in the time domain (ZERO SPAN)

Open submenu: (7 6-148)
Measure the channel power and the occupied bandwidth

Open submenu: (7 6-152)
Configure the tracking generator

Open submenu: (7 6-160)
AM/FM demodulation

Measure the third-order intercept point (7 6-162)
Open submenu: (7 6-164)

Activate the transducer function

Note

The

(ZERO SPA

The

TIME DO00-
MAIN FHE
=

and

DEMOD
=

CHAMMEL

N).

and

FOMEE
=

Tal

quency.

function keys are only available in the time domain

function keys are only available in the normal fre-
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6.2.7.1  Measuring the Power in the Time Domain

What the settings From the TIME DOMAIN PWR submenu, you can determine the trace section

are for for which the power measurement is to be performed. You can measure ei-
ther the mean square (RMS), arithmetic mean (MEAN) or maximum value
(PEAK).

Selecting the 1. Switch the R&S FS315 to the time-domain mode (ZERO SPAN, 7 6-77).

TIME DOMAIN PWR TIFIE Do . )
submenu 2. Press the |8 BlE function key in theﬂ menu.

The submenu opens and the appropriate functions are assigned to the
function keys [13].

Ref: -21.0dBm RBl: 1 MHz [
a1 Att: 14 dB SHT: 2000ms
' |RMS
-31
Ty 7e
- MERN
-51
EMS
-E1
B Rk e ke ol Ca L
-1 ZT0F
LIMIT
—a1
Center: 1GHz Time: 200p=fdiv
FREQS AMFT MKE. Bk TERCE TEIG Iﬂ
ZFAN SHEEF

Function key
assignment

TIME [i0- itti
e Quitting the submenu

EETUEN
EEETE Output the peak power within the section (7 6-145)
T Output the mean power within the section (71 6-145)
e Output the mean square within the time domain (71 6-145)
D Insert a vertical line
to limit the lower (left) part of a section (7 6-145)
e Insert a vertical line
to limit the upper (right) part of a section (7 6-145)
i Switch off the power measurement (71 6-145)
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6.2.7.1.1

Use

Activating the
measurement

Measuring the Power

By using the "Time Domain Power" measurement function, the R&S FS315
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 square (RMS), 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.

1.

TIME DiO-
Press the | FEAE | function key in the | B submenu.

The maximum power is measured within the limit lines T1 and T2 and
displayed in the measurement diagram (PEAK:). In the default setting,
these are the left (T1) and the right (T2) limit lines of the measurement
diagram.

Ref: -21.0dBm RBM: 1 HH=z
o Att: 14 dB SWT: 2000 ms
" |RHS
-3

s

FEAK;  —E34 dBm
8

-51 T1:| 000
T2 200 ms

&1

o1 | ety A tind

&1

a1

-101 £ z

Center: 1GHz Time: 200psfdiv

TIME D=
Press the | MEAH | function key in the | Bl submenu.

The mean power is measured within the limit lines T1 and T2 and dis-
played in the measurement diagram (MEAN:). In the default setting,
these are the left and the right limit lines of the measurement diagram.

Ref: 210 dBm REL: 1 MH=z
o Att: 14 dB SWT: 2000 ms
' |RMS
-5

B

|
MEAN, __ -365 [:lcl']m

-51 T1:| 000 =
TZ2: | 200 ms
-1
oq | A it e
-1
-31
- £ ®
Center: 1GHz Time: 200psfdiv
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Changing the
measurement range
(limit lines)

TIME Dio-
Press the| "= |function key in the |} B submenu.

The mean square is measured within the limit lines T1 and T2 and dis-
played in the measurement diagram (RMS:). In the default setting, these
are the left and the right limit lines of the measurement diagram.

Ref: 210 dBEm RBL: 1 HH=
Att: 14 dB SHT: 2000ms
2! RNS
-5
17
- RMS: 534 dBm
-51 T1: )| 000 s
T2 1200 ms
61
oy | ik ek
&1
-8
—101 £ 2
Center: 1GHz Time: 200psfdiv

STAET . . TIME DiO-
Press the | HMT | function key in the | B submenu.

An entry field containing the current setting of the limit line is displayed.
The default setting is the left side of the diagram.

Enter a new value (7 5-57).
The entry range for the position of the limit line is:

Os < Start Limit <tsweep and T1<T2

within  tsweep - current sweep time (7 6-126)
T1 - left limit line
T2 - right limit line

The current position T1 of the left limit line and the new measured pa-
rameter are displayed in the parameter field.

EH5S
-3
T |
-4
RMS:  —534 dBm
-51 T1: | 643 us
T2 | 200 ms
&1
I I el
&1
a1
-101 z
Center: 1GHz Time: 200psfdiv

E-1147.1000.04

6-146 Operating manual, 08/2005



R&S FS315

Spectrum Analyzer

Deactivating the
measurement

ZTOF . . TIME Dio-
Press the | HMT | function key in the |"H} B submenu.

An entry field containing the current setting of the limit line is displayed in
the top left-hand corner. The default setting is the right side of the dia-

gram.

Stop Limit
2000

ms

Enter a new value (7 5-57).

The entry range for the position of the limit line is:

Os < Start Limit <tswegp and T1<T2
within  tsweep - current sweep time (72 6-126)

T1 - left limit line

T2 - right limit line

The current position T2 of the right limit line and the new measured pa-
rameter are displayed in the parameter field.

RHS
oy

1 Th |
—4 ! i

RHS T1_ r3E..4 dBm

=t 1506 ms,
Y
oy | Pty el e
-5
-4
-0
Center: 1GHz Time: 200psfdiv

TIME Di0-
Press the| ®F |function key in the | B8 submenu.

The "Time Domain Power" measurement function is deactivated.
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6.2.7.2 Measuring the Channel Power

What the settings
are for

Selecting the
CHANNEL POWER
submenu

Function key
assignment

CHANKEL

FOLEE
EETUEN

FOWEE

CHANKEL

EAND—

EAND—

ERAND-

CHANKEL
HIDTH

QCCUFIED
HIDTH

« FOWEE

HIOTH

From the CHANNEL POWER submenu, you can measure the channel power
for a predefined channel bandwidth or determine the occupied bandwidth
(OBW).

CHAMMEL . .
Press the | FIHEE, | function key in the ﬂ menu.

The submenu opens and the appropriate functions are assigned to the
function keys [13].

Ref: —30.0 dBm RELI: 200 kH=z
a0 Att: 10 dB SHT:  3000ms
RHS HAMNEL
—40 FOWEE
-50
WM"'%WM
oo /r" ‘“H\
o 'I ll OCCUFIED
-5l j ERMD-
HIDTH
T e ot
-100
-110
Center: 1GHz Spam: 8MH=z
FREQS AMFT MKE B TEACE TEIG m
ZFAN ZHEEF

Quitting the submenu

Measure the channel power (7 6-149)
Set the channel bandwidth (7 6-149)
Measure the occupied bandwidth (72 6-151)
Set the power bandwidth (72 6-151)

Note

The

CHANKEL OCCUFIED . .
FOLEE | and BANDS functions 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

CH POWER function is the default setting.

E-1147.1000.04
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6.2.7.2.1 Measuring the Channel Power
Use When the channel power is measured, the displayed level values are integrated
within a predefined bandwidth. In combination with the RMS detector, this allows
the rms value of a transmit signal to be determined. The channel power is defined
by the set center frequency, the set channel bandwidth and the trace detector.
Measuring 1. Set the center frequency according to the nominal channel frequency (72
channel power 6-73).
2. Set the frequency span so that it is approx. 2 to 3 times larger than the
channel bandwidth (7 6-75).
3. Set the resolution bandwidth to approx. 1,0 of the occupied channel
bandwidth ( 7 6-119).
4. Setthe CHANNEL BANDWIDTH (7 below).
CHANNEL CHANNEL
5. Press the | FBHEE | function key in the | FHEE, | submenu.
The measurement is performed by adding together the powers at the
display points within the specified bandwidth and the result is then dis-
played in the measurement diagram.
Ref: -30.0 dBm REL: 200 kH=z
s Att: 10 dB SHT: 3000 ms
" |RMS
-40
=50
e ?,«MWM”MWMMHI
'/ Ch Pwr: 407 dBm|
-7 Ch Bl
f 1
=0 j]l
=40 nh'!'._u-\.'u! o "l"'|"!‘IJ
=100
-110
Center: 1GHz Spam: 8MH=z
Ch ing the band- CHANNEL ) ) CHANNEL
Widatr;]glng e han 1. Press the | BAB= | function key in the | P&, | submenu.
An entry field containing the current setting is displayed in the top left-
hand corner. The default setting is “current Span®.
Channel Bandwidth
8.000000 MHz
2. Enter a new value (7 5-57).

The entry range for the bandwidht is:
1.5 kHz < Channel Bandwidth < Span

The current bandwidth is indicated by vertical lines. If the set bandwidth
is greater than the current span, the message “Range!” appears and no
measurement is performed.

A new measurement is performed within the new bandwidth and the re-
sult is shown in the measurement diagram (7 above).
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Correct power meas-

urement of noise
signals

Measurement band-

widths (RBW) for

various mobile radio
systems (standard)

To ensure that power measurements are performed correctly (especially in
the case of noise signals) and, therefore, that the effective power can be
measured, it is important to make the following settings:

= RBW (726-119)
<< occupied bandwidth (approx. 1,0 of the occupied bandwidth: typ.
30 kHz or 100 kHz for W-CDMA)

= VBW (7 6-120)
=3 x RBW

= Detector (7 6-129)
= RMS

= Span (2 6-75)
= 2 - 3 x channel bandwidth

Standard Channel band- Channel RBW
width spacing

3GPP W-CDMA | 3.84 MHz 5 MHz 30 kHz
TDS-CDMA 1.28 MHz 1.6 MHz 30 kHz
cdma2000 3.75 MHz n/a 30 kHz
cdmaOne 1.2288 MHz n/a 10 kHz
TETRA 24.3 kHz 25 kHz 300 Hz
NADC 1S136 25 kHz 30 kHz 1 kHz

PDC 21 kHz 50 kHz 300 Hz

E-1147.1000.04
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6.2.7.2.2 Measuring the Occupied Bandwidth

Use

Measuring occupied
bandwidth

Changing the occu-
pied bandwidth

An important characteristic of a modulated signal is its occupied bandwidth. In a
radio transmission system, for example, the occupied bandwidth must remain
within specific limits to ensure unimpaired transmission in adjacent channels. The
occupied bandwidth is defined as the bandwidth in which 99% of the entire power
of a transmitter is contained.

1.

Set the center frequency according to the nominal channel frequency (76-
73).

Set the frequency span so that it is approx. 2 to 3 times larger than the
occupied bandwidth to be measured (7 6-75).

OCCUFIED . . CHANNEL
Press the | BBE= | function key in the | FEE, | submenu.

First, the total power of all displayed points on the trace is calculated. Next,
the measurement points starting from the right-hand edge of the trace are in-
tegrated until 0.5 % of the total power is reached. Temporary marker 1 is po-
sitioned at the appropriate frequency. The R&S FS315 then integrates corre-
spondingly from the left-hand edge of the trace until 0.5 % of the power is
reached. It positions temporary marker 2 at this point. 99 % of the power is
thus located between the two markers. The gap between the two frequency
markers is the occupied bandwidth. It is shown in the measurement diagram.

Ref: -30.0 dBm RBL: 200 kHz
a0 Att: 10 dB SWT:  3000ms

' |RMS

—40

-=0 ,ﬁ"’ Ww&mw,\q

e i BLE: \ A8 KKz
70 Power Bl 9 ¥

f 1

=0

] Ixd ',‘w '|||h"l'l\'\" H‘ﬁlf'
=100
=110

Center: 1GHz Span: 8MH=

+# FOLEE . CHANNEL
Press the function key in the | F#HEE, | submenu.

An entry field containing the current setting of the limit line is displayed in
the top left-hand corner. The default setting is 99 %.

# Power Bandwidth
99 ;

Enter a new value (7 5-57).
The entry range for the bandwidht is:

10 % < Power Bandwidth < 100 %

Temporary markers 1 and 2 are repositioned and the gap between the
two frequency markers is the new occupied bandwidth. It is shown in the
measurement diagram.
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6.2.7.3  Configuring the Built-In Generator

What the settings From the TRACKING GEN submenu, you can enter the generator operating

are for mode, the frequency and output level, the frequency offset for frequency-
converting measurements and a level offset. The configuration options for the
generator differ depending on the selected operating mode.

= Tracking Generator:
The output frequency of the generator runs in synchronism with the ana-
lyzer (tracking generator mode). This operating mode can be used to de-
termine the transmission characteristics of a DUT. The setting parame-
ters are:
LEVEL, FREQ OFFSET, CAL TRANSMISSION, REF POSITION,
REF OFFSET

= Fixed Frequency:
The output frequency of the generator is fixed and can be set manually
within the permissible limits. In this operating mode, the internal genera-
tor substitutes an external CW signal source that is often required for
various measurements. The setting parameters are:
LEVEL, FREQ
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Selecting the
TRACKING GEN
submenu

Function key
assignment

FEEQ

CAL

EEF
FOEITION

TEACE
OFFZET

MODE

TRACKING .
e Pressthe| "E¥EE, | function key in theﬂ

menu.

The submenu opens and the appropriate functions are assigned to the

function keys [13].

Ref: -10.0 dBm RBW: 200 kHz R
oAt 2448 SWT: 3000 ms [iW
~[SAMPLE

T

=40

Center: 15GHz Span: 10MH=z]
FREQS AMFT FkE EHS TRAGE
ZFAN SHEEF

Quitting the submenu

Enter the output level

Enter the frequency or

enter the frequency offset (Tracking Generator)
Calibrate the test setup and activate the calibration
Enter the reference position

Enter the level offset

Select the tracking generator operating mode

(7 6-159)
(7 6-159)
(7 6-154)
(7 6-154)
(7 6-154)

(7 6-154)

(7 6-154)

Note

EEF TEACE

The | EAL | | FOSITION | and [ OFFSET | function keys are only available if the cali-

bration is activated.

The “Tracking Generator” operating mode is not available in zero-span mode.
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6.2.7.3.1 Selecting the Operating Mode
Note The “Tracking Generator” operating mode is not available in zero-span mode.
Use The generator is switched off when in its initial state. You can select two dif-

ferent operating modes:

= Tracking Generator
The generator operates at the same frequency as the analyzer.

=  Freq Fixed
The generator operates at a fixed frequency irrespective of the analyzer
frequency.

i i TEACEING
;eolggtmg operating 1. Pressthe| MitE | function key in the | SEHEE, | submenu.

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

Trackina Gener Mode

Trackina
Freq Fismed
af f

Select a operating mode with rotary knob [11].

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

The generator is switched on and a signal is applied at the output [9].
The level and frequency of the generator are displayed in the measure-
ment diagram (e.g. “Freq Fixed” operating mode).

Ref: —10.0 dBm RBW: 200 kHz
Att: 24 dB SHT: 3000 ms

~ ISAMPLE

=50 |-| 1 1 [ ’l r | |

-0
Center: 15GHz Span: 10MH=z

6.2.7.3.2 “Tracking Generator” Mode

Use In “Tracking” mode, the generator runs at the same frequency as the spec-
trum analyzer. Measurement can be performed either uncalibrated in abso-
lute levels or calibrated referred to a measured trace.

By using an external bridge (e.g. R&S), you can determine in this mode the
percentage of power that is reflected by a test port.

You can freely select a frequency offset to allow frequency-converting DUTs
to be measured.
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Performing trans-

The transmission measurement measures the transmission characteristics of

mission measure- a twoport. The built-in tracking generator is used as the signal source. It is
ment connected to the input connector of the DUT. The input of the R&S FS315 is
supplied from the output of the DUT.

Calibration can be performed in order to compensate the effects caused by
the test setup (e.g. frequency response of the connecting cables) during the
transmission measurement.

Note: If a calibration is not desired, steps 1 and 6 can be omitted.

1.

Connect the output of the tracking generator [9] directly to the input of the

spectrum analyzer [8] (measurement cable without DUT).

Select the center frequency (7 6-73) and frequency span (7 6-75).

Select the “Tracking” mode (7 6-154).

If necessary, adjust the output level of the tracking generator (A 6-159).
Make sure that the permissible input power of your DUT is not exceeded.

With active DUTs, make sure that the sum of tracking generator output
level plus amplifier gain does not exceed the selected reference level of
the spectrum analyzer. If necessary, adjust the reference level (71 6-84).

Press the

CAL

function key in the

TEACKING

GE"EF;} submenu.

A frequency sweep which plots a reference trace is started. This trace
together with the used instrument setup is saved and is used to form the
difference with respect to the current measurement values. When the
reference measurement has been completed, the trace is normalized
automatically and displayed in the diagram area.

Connect the DUT (e.g. bandpass) in the test setup and perform the
transmission measurement.

Ref: -200dBm RBL: 300 kH=z
. Att: 14 dB SHT: 2000 ms

SAMPLE 11 |

/ A

/ .

-4l I,f G Level: ST

o TG O0f f=: D H

TG Cal:

B0 *Ai“ﬂ‘

-0

Center: 15GHz Span: 15GH=z
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Performing reflec-
tion measurement

The reflection measurement is used to determine the percentage of power
versus frequency that is reflected by a DUT port. An external bridge that is
connected between the tracking generator output and the analyzer input is
necessary for the measurement. The reflected power is displayed as return
loss in dB.

Input Output
Spectrum Tracking
Analyzer Generator
. Measurement
Bridge
« (R&S ZRB2) |
Qutput Input

r

Measurement
Port

DuT
e.g. Filter

The test setup must be calibrated in order to take losses of the bridge into
account.

1. Connect the bridge between the output of the tracking generator [9] and
the input of the spectrum analyzer [8]. For calibrating the test setup, the
test port of the bridge must be terminated with either an open or a short
calibration standard.

2. Select the center frequency (7 6-73) and frequency span (7 6-75).
3. Select the “Tracking” mode (7 6-154).
4. If necessary, adjust the output level of the tracking generator (7 6-159).
TEACKING
5. Pressthe| @A | function key in the | *&HEE, | submenu.
6. Connect the DUT (e.g. filter) in the test setup and perform the transmis-
sion measurement.
Ref: 0.0 dBm RElL: 200 kHz
- Att: 34 dB SHT:  200.0 ms
[SAMPLE
i) S - \ P

. Al
il

TG Level: 0.0 dBm
-0 IR AET D-Hz
TG Cal: ON

-5
Center: 2.222GHz Span: 100MH=z
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i TERACKING
Entering frequency 1. Pressthe| FEED |function key in the | EMEE | submenu.
offset =
An entry field containing the current setting of the limit line is displayed in
the top left-hand corner. The default setting is 0 Hz.
TG Freq Of f set
1) Hz
2. Enter a new value (7 5-57).
The entry range for the frequency offset is:
0 Hz < TG Freq Offset <3 GHz
The new setting is saved and displayed in the diagram area. The tracking
generator is switched on.
Ref: 0.0 dBm RBLd: 200 kHz
o AL 34 dB SHT: 2000 ms
[SAMPLE
-10
-20
-50 I'[IIF "'.\
~* ﬂf G Level: 1200 dBm
- TG 0F fs: 00 Miiz
TG Cal: OFF|
ik T [
=50
Center: 15GHz Span: 15GH=z
The output frequency of the tracking generator is calculated as follows:
TG frequency = Receive frequency + Frequency offset
Note The display shows a red dot next to the TG CAL sign in the measurement

diagram if any of the following parameters is changed after the calibration:

center frequency
span

reference level
resolution bandwidth
sweep time

The red dot visualizes that the calibration conditions are not valid for the cur-
rent measurement. It vanishes when the instrument is recalibrated with the
new parameters.
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Setting reference To display the gain of active components, you must shift the reference posi-
position tion of the trace.

EEF . . TERACKING
1. Press the |FesIToN | function key in the | SE¥EE, | submenu.

An entry field containing the current setting of the limit line is displayed in
the top left-hand corner. The default setting is 100 %.

TG Ref.Position
100 2

2. Enter a new value (7 5-57).
The entry range for the referency position is:

0 % < TG Ref. Position <100 %

The new setting is saved and adopted in the diagram area. The tracking
generator is switched on.

Ref: 100 dBm EBl: 300 kHz
" Att: 44 dB SHT: 2000 ms
RHS
50
ot

. Al

o G Level: \ -20.0 dBm|
» TG 0F fs: D Hz
/ TG Cal: k"x ON|
-20
—50 """“""'F'-"”‘"V“*HH-'W'III Hﬂ-‘“www'*"
-40
Center: 1525GHz Span: 295GH=z
Setting level offset If the level offset of the test setup is known, you can take this into account by

entering a level offset.

TEACE . . TERACKING
1. Press the | FFSET | function key in the | SEHEE, | submenu.

An entry field containing the current setting of the limit line is displayed in
the top left-hand corner. The default setting is 0 dB.

TG Trace Of fset
00 dB

2. Enter a new value (7 5-57).
The entry range for the frequency offset is:

-100 dB < TG Trace Offset <50 dB

The new setting is saved and adopted in the diagram area. The tracking
generator is switched on.
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6.2.7.3.3 “Freq Fixed” Mode

Use In “Freq Fixed” mode, the generator operates independently of the spectrum
analyzer. You can freely select the frequency and level of the generator.

Entering the level

1.
2.
Entering the fre- 1.
quency ”
3.

TEACEING
Press the | LEUEL | function key in the | HEE, | submenu.

An entry field containing the current setting of the limit line is displayed in
the top left-hand corner. The default setting is -20 dBm.

TG Level
=200 dB

Enter a new value in 0.1 dB steps (7 5-57).
The entry range for the output level is:

-50 [dBm] £ TG Level < +0 [dBm]
The new setting is saved and displayed in the diagram area (7 below).

Selecting the operating mode “Freq Fixed* (7 6-154).

TEACKING
Press the | FREA | function key in the | &, | submenu.

An entry field containing the current setting of the limit line is displayed in
the top left-hand corner. The default setting is 0 Hz.

TG Freq Fixed
1]

Hz

Enter a new value (7 5-57).
The entry range for the frequency is:

0 Hz <TG Freq Fixed <3 GHz

The new setting is saved and displayed in the diagram area. The genera-
tor is switched on.

Ref: 100 dBm RBH: 200 kHz
0 Att: 24 dB SWT: 3000 ms
~[SAMPLE

-5t G lLevel: -20.0 dBm|
e TG Freg: 15GHz
=70
B LR IRl [ [ I
Center: 15GHz Span: 10MHz
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6.2.7.4 AM/FM Demodulation

What the settings From the DEMOD submenu, you can demodulate AM or FM signals and
are for identify them using connected headphones.
Selecting the 1. Switch the R&S FS315 to the time-domain mode (ZERO SPAN, 7 6-75).
DEMOD submenu .

2. Pressthe | "ML | function key in the ﬂ menu.

The submenu opens and the appropriate functions are assigned to the
function keys [13].

Ref: -21.0dBm RBl: 1 MHz T
Att: 14 dB SHT: 2000 mz e
-1 ETUE
EM5
_51 MODE
Ty 7e
- VOLUME
-5 EAND-
e WIDTH
. HHPJWW ot
-&1
—a1
-101 OFF
Center: 1GHz Time: 200p=fdiv
FREQS AMFT MKE BHYS TEACE TEIG Iﬂ
SFAN SHEEF

Function key
assignment

s Quitting the submenu

EETUEN

MODE Select the AM/FM demodulation mode (7 6-161)

WOLUME Adjust the headphone volume (7 6-161)
DT Set the demodulation bandwidth (7 6-161)
— Switching off the AM/FM demodulation (7 6-161)
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6.2.7.4.1 Demodulating Signals
Use You can use the AM/FM demodulator of the R&S FS315 to demodulate the

Setting demodula-
tion mode

Adjusting monitor-
ing volume

Setting filter band-
width

Switching off de-
modulation

input signal (AM, FM) and to monitor it using headphones connected to the
socket [25].

You can limit the signal bandwidth of the signal to be demodulated by select-
ing a resolution bandwidth.

1.

Press the | M3PE | function key in the | "ML, } submenu.

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

Demodulater Mode

FM

Select a demodulation mode with rotary knob [11].

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

The new setting is saved and the selected demodulation mode is acti-
vated.

Press the | "LUME | function key in the | "M} submenu.

An entry field containing the current setting of the limit line is displayed in
the top left-hand corner. The default setting is 0.0 %.

Headphone ¥olume
£

Enter a new value (7 5-57).
The entry range for the headphone volume is:

0 % < Headphone Volume <100 %

The new setting is saved and the monitoring volume of the AM/FM de-
modulator is set to the new value.

ERAMD-
Press the | WET | function key in the | PEMP, | submenu.

A selection field containing the available settings is displayed. The se-
lected resolution bandwidth is adopted (e.g. 1 MHz).

3 MHz 5
2 MHz —
500 kHz
300 kHz -

Select a filter bandwidth with rotary knob [11].

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

Press the| ®F |function key in the | ML} submenu.
The AM/FM demodulator is switched off.
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6.2.7.5 Measuring the Third-Order Intercept Point

Use

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 fn2-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,
where: 1P3: Third-order intercept point (=TOI)

ags : Level difference (in dB) between the input signal
and a third-order intermodulation product

P.: Level of the input signal

When the TOI function is activated, the R&S FS315 detects a two-tone signal
at the input and uses the signal frequencies to calculate the position of the
intermodulation products. Marker 1 is automatically placed on the largest
input signal. Marker 2 is placed on the larger of the two intermodulation prod-
ucts and the third-order intercept point is calculated from the difference in
level between the input signal and the intermodulation product.

Vo
L]l
|
1
|

!
|
il
||
LT

S| VAL | e

I

psp i | oyt

|
|

|
u
)

Fsz fn2
Intermodulation Signal frequency
product
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Activating the 1.
measurement
2.
3.

Deactivating the
measurement

Adjust the frequency span (72 6-75).

The intercept point can only be calculated correctly if the input signals
have approximately the same level (+ 1.5 dB) and the intermodulation
products are within the selected frequency span.

Adjust the reference level (7 6-84).

To prevent the spectrum analyzer overload from being measured, make
sure that the input levels are not higher than the selected reference level.

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.

Ref: 50 dBm RBW: 100 kHz
_ Att: 40 dB SWT: 3000 ms
[SAMPLE ML 5% #‘;E‘
= 31
244 dB

li[I]I

|

‘t
1
H
1
l

|

fi

I
|
1l
!
|

Wi L

i

|

|

-35 'I
L

¥

e A R Y

WPy

-75
Center: 205MHz Span:

Pressthe| ™ functionkeyinthesubmenu.

S5HHz

The TOI measurement is deactivated and the function key is no longer

highlighted.
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6.2.7.6  Activating the Transducer Function

What the settings From the TRANSDUCER submenu, you can load, save, activate or deacti-
are for vate transducer sets created using the PC software R&S FS315-K1 (A 7-
258).
Selecting the e Pressthe Dicer function key in theﬂmenu
TRANSDUCER > y '
submenu The submenu opens and the appropriate functions are assigned to the
function keys [13].
Ref: 87.0dBu¥ RBLI: I MHz
Att: 14 dB SHT: 3000 ms
7 THAY]

G

&7

MEMOEY

= SHUE

Ta
47 MEMOEY

——
DELETE

3T
PR S PO P PRI .
27

17

7 OFF
Center: 15GHz Spamn: AGH=z
FREGs || AMFT FIRF: BH7 TRACE TRIG “
Function key =FhH =HEER
assignment
I Quitting the submenu
EETUEN
Loan Load a transducer set from a USB stick (7 6-165)
ETICK
EORD) Load a transducer set from the internal memory (7 6-165)
MEMOEY
=HIE Save a transducer set to the internal memory (7 6-165)
MEMOEY
UELEIE | Delete a transducer set from the internal memory (7 6-165)
MEMOEY
oFF Deactivate a transducer set (71 6-165)
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6.2.7.6.1 Using Transducer Sets

Use

Loading and activat-
ing transducer set
from USB stick

Loading and activat-
ing transducer set
from internal mem-
ory

You can load a transducer set from a USB stick to the R&S FS315 and save
it in the internal memory. To do this, you must connect the USB stick to the
USB device connector [17] at the rear of the instrument. After you have se-
lected and loaded a transducer set, it becomes active and the transducer
function is switched on. You can create transducer sets using the PC soft-
ware R&S FS315-K1 (7 7-258).

During the sweep, the values from the active transducer set are added to the
result of the level measurement. The correction values are recalculated if the
sweep range is changed. If an activated transducer set is not defined across
the entire sweep range for the measurement, the missing values are replaced
by zero.

The selected level unit is determined by the transducer set and cannot be
changed in the AMPT menu.

LOAD . . TEANE-
1. Pressthe| EEM! |function key in the | MEE, | submenu.

A selection field containing the available transducer sets is displayed.

Tran=sducer file

<MONE>
<MEH LIST:

man 040901 1054 ey
e 0408011055 2 mu
new 0408011159, emu

Select a transducer set with rotary knob [11].

Press the ENTER key [5] to close the selection field.
The transducer set is loaded and activated.

Ref: 870 dBu¥ RBL: 3 HMHz
ar Att: 14 dB SHT: 3000 ms
MAX
+7 [ TIE
67
57 u’wﬂ""w;hm et iy,
'L-‘,_,‘M
47 —n
a7
27
17
7
Center: 15GHz Span: 2GH=z

LOAD . . TEANSE-
Press the | [fReL| function key in the | BY¥ERE, | submenu.

A selection field containing the available transducer sets is displayed.

Tran=sducer file

<MONE>
<HEL LIZT>

re 04080 1_ 1054, amu
e 0408011055, emu
0403011 138, 2my

Select a transducer set with rotary knob [11].

Press the ENTER key [5] to close the selection field.
The transducer set is loaded and activated (7 above).

Operating manual, 08/2005 6-165 E-1147.1000.04



Spectrum Analyzer

R&S FS315

Saving transducer
set to internal mem-
ory

Deactivating active
transducer set

Deleting transducer
set from internal
memory

T | function key in the | BieeE
Press the | ghie+ | function key in the =|submenu.

A selection field containing the available transducer sets on the USB
stick is displayed.

Tran=ducar filz

‘ <NONE> ‘

<HEL LIZT>

man 040901 1054 ey

D080 1035 2me
e 04080 1_1 1539, emu

Select a transducer set with rotary knob [11].

Press the ENTER key [5] to close the selection field.
The transducer set is saved to the internal memory.

TRANZ-
Press the| 9F |function key in the | "¥€E, | submenu.

The active transducer set is deactivated and the correction values are no
longer taken into consideration in traces.

B | function key in the | Bieee
Press the | LR | function key in the =|submenu.

A selection field containing the available transducer sets is displayed.

]
n

e 04080 1_1 1539, emu

Select a transducer set with rotary knob [11].

Press the ENTER key [5] to close the selection field.
The transducer set is deleted.
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6.3 SYSTEM Functions (BACK/SYS Key)

Introduction The R&S FS315 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 FS315 and the
system settings configured. Furthermore, the R&S FS315 switched over from
remote control to local mode.

Switching over the When the R&S FS315 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 BACK/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 [13]. 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 BACK/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
Selects and calls the instrument's default setting (71 6-169)
Displays the current instrument settings (72 6-171)
Saves and loads user-defined settings (7 6-177)
System settings (7 6-184)
Service functions (71 6-194)
System information (7 6-195)
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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 BACK/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 [13].

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 (7 6-170)
JresEl | Selects an instrument default setting (7 6-170)
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6.3.1.1  Selecting and Calling the Instrument Default Setting

Use When you switch on the R&S FS315, those settings that were valid when the
R&S FS315 was last switched off are restored.

The R&S FS315 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.
Selecting 1. Save the user-defined settings (7 6-178).
user-defined FRESET | . .
. < » .
settings 2. 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.

ZRIE 1 Factory
ZANE 2 Factary
ZRAUE 3 Factary
ZAUE 4 Factary
ZRAUE 5 uzer zaued; 09,01, 2005 {12:00
ZAUE & Factaory
ZRAUE 7 Factary
ZAUE & Factaory
ZAUE 2 Factory
SAUE1D Factaory

3. 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

6-70).

FACTOEY =

SALE 1 Factaory
SAIE 2 Factory
SAIE 3 Factory
SAUE 4 Factor
SAIE & user saued; 09,01, 2005 12:00
SAIE & Factory
ZALE 7 Factaory
ZAIE & Factory
ZAUE 2 Factaore
SAUE1D Factaory

FRESET

4. Press the function key |=ETTINGS|

The setting is defined to be the instrument default setting and is marked
with the sign x.

Activating the FEEZET H . FEEZET
instrument 5. Press the function key in the - menu.

default setting 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
(72 6-70).
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6.3.2 Displaying the Current Instrument Setting (STATUS Menu)

What the settings
are for

Selecting the
STATUS
menu

Function key
assignment

AMAL " ZEF

FOLEE

TEACKING
GEHN

DEMOD

TEAME-
DUCERE

From the STATUS menu, you can display an overview of the principal current

instrument settings.

1. Pressthe BACK/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.

EvE-Menu

ZFAN J000, 000l HHz
STHET 0, 0000000 AH=
STOF F000, 0000l AHz
CF-ETEFZIZE 300, 0000000 AH=
EEF LEUEL 5.0 dEm

EEF LEVEL OFFZET 0.0 dE

EF ATTEN 40 dE  JAUTO
EEU 3 HHz  JAUTO
UEU 10 HHz SAUTO
SHEEFT | HE 0,00 = fFAUTO
TEACE 1 CLAHE

TEACE 2 ELANK

HAEKEE 1 OFF

HAEKEE 2 OFF  fDELTA

TE| GGEE FEEE FEUN
DETECTOR HA%

FEEZET ETATUE

ANALTZE '|

FOHEE

TEACKING
GEN

DEMOD

TEANZ-
DUCEE

CONFIG ZEEVICE

INFO

Spectrum analyzer settings

Settings for the channel power measurement

Tracking generator settings

Demodulation settings

Settings for transducer sets

(7 6-172)
(7 6-173)
(7 6-174)
(7 6-175)

(71 6-176)
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6.3.2.1

Application

Displaying
settings

Explanation of
parameters
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
DETECTOR

Spectrum Analyzer Settings

If you wish to see all the spectrum analyzer settings at a glance, you can
have the parameters clearly displayed for you together with their current set-

tings.

e |n the [ANALYZERl menu press the function key.

All the parameters are listed in a table showing their current settings.

=
CF-ZTEFZ1ZE
EEF LEUEL

EF ATTEM
EEH

UEH
SHEEFT | HE
TEACE 1
TEACE 2
HAEKEE 1
HAEKEE 2
TE| GGEE
DETECTOR

EEF LEUEL OFFZET

Er5-Menu

F000, o0o00d HHz
0, 0000000 AHz
F000, Qo0o0od HHz
F00, 0000000 HHz
5,0 dEn
0,0 dE
40 dE  SAUTO
3 HHz  SAUTO
10 HHz #AAUTO
0,00 = FAUTO
CLAHE
ELANK
OFF
OFF  fDELTA
FEEE EUM
AR

AMALTZER

FOWEE

TERACKING
GEN

DEMOD

TEANZ-
DUCEE

Center frequency
Frequency span
Start frequency for span

Stop frequency for span

FEEZET ETATUE

CONFIG SEEVICE

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

Detector

(7 6-73)
(7 6-73)
(7 6-79)
(7 6-79)
(7 6-80)
(7 6-84)
(7 6-85)
(7 6-89)

(7 6-119)

(71 6-120)

(7 6-124)

(7 6-132)

(7 6-132)
(7 6-94)
(7 6-98)

(7 6-140)

(71 6-129)
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6.3.2.2  Settings for the Channel Power Measurement

Application If you wish to see all settings for measuring the channel power at a glance,
you can have the parameters clearly displayed for you together with their
current settings.

Displaying
settings

Explanation of
parameters

TIME DOMAIN POWER
START LIMIT

STOP LIMIT

CHANNEL POWER
CHANNEL POWER BW
OCCUPIED BANDWIDTH

In the | FOKEE | menu press the function key.

All the parameters are listed in a table showing their current settings.

ETE-Menu
TIHE DOHAIM FOUEE OFF
STAET LIAIT 0,00 =
STOF LIAIT 100 m=

CHANNEL FOUEE aFF
CHANNEL FOUEFE EH 0, 0000150 HH=
OCCUFIED EANDHIDTH a

ANAL " ZEF

TEACKING
GEN

DEMOD

TEANZE-
DUCEE

FEEZET ETATUE | FILE CONFIG ZEEVICE

INFO

Status of power measurement in the time domain
Lower (left) limit of the time domain

Upper (right) limit of the time domain

Status of channel power in the frequency domain
Selected channel bandwidth

Occupied bandwidth

(7 6-145
(7 6-145
(7 6-145
(7 6-149
(7 6-149

)
)
)
)
)
(7 6-151)
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6.3.2.3  Tracking Generator Settings

Application If you wish to see all the tracking generator settings at a glance, you can
have the parameters clearly displayed for you together with their current set-
tings.

i i TEACKING
Dlsplaylng e Inthe menu press the | GEW | function key.
settings
All the parameters are listed in a table showing their current settings.
ETE-Menu |
ANAL Y ZEF
TEACE | NG GEMEEATOE
FI#ED FrEQ T sanRo0n HH
s =
CAL TEAMSH OFF FOLER
EEF FOZITION =75, 0
TRACE OFFZET -10,0 dE TRRCKING |

GEN

DEMOD

TEANZE-
DUCEE

FEEZET ETATUE | FILE CONFIG ZEEVICE INFO

Explanation of

parameters
TRACKING GENERATOR  Tracking generator mode (72 6-154)
LEVEL TG output level (7 6-159)
FIXED FREQ TG frequency in Freq Fixed mode (7 6-159)
CAL TRANSM  Status of calibration in Tracking Generator mode (7 6-154)
REF POSITION  Reference position in Tracking Generator mode (7 6-154)
TRACE OFFSET  Level offset in Tracking Generator mode (72 6-154)
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6.3.2.4 Demodulation Settings

Application If you wish to see all the settings for demodulation at a glance, you can have
the parameters clearly displayed for you together with their current settings.

Displaying In the | oEra the [[ETATUE ] ¢ tion k

settings e Inthe menu press the - unction key.

All the parameters are listed in a table showing their current settings.

ETE-Menu

ANAL " ZEF

DEHODULATOFE HODE
UOLURE a
EANDHIDTH 3 HHz

FOLEE

TEACKING
GEN

TEANZE-
DUCEE

CONFIG ZEEVICE INFO

FEEZET ETATUE

Explanation of

parameters
DEMODULATON MODE  AM/FM demodulation mode (72 6-161)
VOLUME  Headphone volume (7 6-161)
BANDWIDTH  Demodulation bandwidth (7 6-161)
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6.3.2.5  Settings for Transducer Sets

Application If you wish to see all settings for transducer sets at a glance, you can have
the parameters clearly displayed for you together with their current settings.
Displaying o | ILLLE STATUE ;
: n the | DUEEE | menu press the function key.
settings press the | T y
All the parameters are listed in a table showing their current settings.
ETE-Menu
ANAL Y ZEF
TEANSDUCEE :TATE
TEANSDUCEE ZET
FOLEE
TEACKING
GEN
DEMOD

TEANE-
OUCEE

CONFIG ZEEVICE INFO

FEEZET ETATUE

Explanation of

parameters
TRANSDUCER STATE  State of the transducer list (7 6-165)
TRANSDUCER SET  Transducer list setting (7 6-165)
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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 BACK/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 [13].

LA
= =}
=
m
[Pega Rl R LR I Y ]

HARUVEFOEH 1
HARUEFOEH 2
HARUEFOEH 3
HARUEFOEH 4
HARUVEFOEH 5

SAUE TO UZE ZTICK

EvE-Menu

Factaory
Factaory
Factaory
Factaory
Factaory
Factaory
Factaory
Factaory
Factaory
anpty
anpty
anpty
anpty
anpty

Function key
assignment

p— Saves a user-defined setting

FECALL Loads a user-defined setting

SR Prints out a screenshot

FEEZET ETATUE | FILE CONFIG

EECALL

ZEEVICE

INFO

(7 6-178)

(7 6-178)

(7 6-180)
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6.3.3.1

Use

Saving user-
defined settings

Saving and Loading User-Defined Settings

When you switch on the R&S FS315, those settings that were valid when the
R&S FS315 was last switched off are restored.

The R&S FS315 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 FS315 is delivered, the factory settings are loaded in the
SAVE memory locations. The WAVE memory locations are empty.

1.

Set up the R&S FS315 for the measurement you want to perform (7 6-
70).

Connect the USB stick to the USB connector DEV [17] if the USB stick
is where the settings are to be saved.

function key in the menu.
A table containing the available settings is displayed (memory locations).

Press the | =HUE

SAUE 1 w
ZAUE 2 Factore
ZAUE 3 Factore
ZAUE 4 Factore
ZAUE S Factore
ZAUE & Factore
ZAUE 7 Factore
ZRAUE & Factore
ZAUE 2 Factore
SAUE1D Factore
HAUVEFOER 1 anpty
HAUEFOEH 2 anpty
HAUEFOEH 3 anpty
HAUVEFOEH 4 anpty
HAUVEFOEH S enpty
SAUE TO USE STICK

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”.

u=er =agyed)

Enter a new file name from the numerical keys [12] 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
ZAUE 2 Factaory
ZAUE 3 Factaory
SAUE 4 Factar
SAUE S uger sauad; 08,01, 2005 03:50
ZAUE & Factory
ZAUE 7 Factaory
ZAUE & Factaory
ZAUE 2 Factaory
ZAUE1D Factory
HAUVEFOEH 1 anpt e
HAUEFOEH 2 anpt e
HAUEFOEH 3 anpt e
HAUEFOEH 4 anpt e
HAUEFOEH & anpt e
ZAUE To USE =TICK

E-1147.1000.04
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Loading user-
defined settings

1. Connect the USB stick to the USB connector DEV [17] if the USB stick
is where the settings are saved.

2. Press the | FESALL | function key in the menu.

A table containing the available settings is displayed (memory locations).

ZAUE 1 oy
ZAUE 2 Factore
ZAUE 3 Factore
ZAUE 4 Factore
ZAUE & user saued; 09.01.2005 0&:50
ZAUE & Factore
ZAUE 7 Factore
ZAUE & Factore
ZAUE 2 Factore
ZAUE1D Factore
HAUVEFOEH 1 cenpty
HAUEFOEH 2 cnpty
HAUEFOEH 3 cnpty
HAUEFOEH 4 cnpty
HAUEFOEH & cenpty
EECALL FEOH UZE =TICK

3. Select a setting with the « or v cursor key [7].
The FACTORY memory location contains the factory setting (72 6-70).

ZAUE 1 Factary
ZAUE 2 Factary
ZAUE 3 Factary
SAUE 4 Factar
SAUE S uzer saued; 09,071, 2005 0&: 50
ZAUE & Factary
ZAUE 7 Factary
ZAUE & Factary
ZAUE 2 Factary
ZAUE1D Factary
HAUVEFOER 1 anpty
HAUEFOEH 2 anpty
HAUEFOEH 3 anpty
HAUEFOEH 4 anpty
HAUEFOEH & anpty
ZAUE TO UZE ETICK

4. Press the ENTER key [5].
The following message is displayed.

recall fila®

u=ser =avad: 0901705 05:50a

5. 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 6-170).
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6.3.3.2  Printing out a Screenshot

Use The R&S FS315 prints out (printer) or saves (USB stick) a current screenshot
when you press the BACK/SYS key and an overview of the principal current
instrument settings. A printer with a USB device connector or a USB stick is
required.

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 [11].
Press the ENTER key [5] to close the selection field.
The setting is saved and the printer driver is loaded.

E-1147.1000.04
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Printing out a 1. Connect a printer to the USB connector DEV [17].
screenshot 2. Select a printer for the output unit (7 6-180).

3. Pressthe

FEINT | 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
FEINTEE

AEC

Fre== Entar
HF DezkJet mono

Il TO USE-ETICK Fre== 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 (72 6-171) is printed out, e.g.:

Ref: -200dBm RBLI: ZHH=z LEEEL
e Att: 14 dB SHT: 3000 ms
HAX FEF
LEVEL
-0 OFFSET
—0 EANEE
-5
e LINIT
il Y e P P g et EF_ATIEN
-7 MANUAL
-0 FEF_ATIEM
AUTO
-8
ZET
-100 HIGH
Center: 15GHz Spam: 3GHz|_=EN=
m MKE BHY TEACE TEIG MERZ
ZPAN ZHEEF

F5315 - Spectrum Analyser

Fohde & Schwarz, Munich
Mon Feb 7 14:35:43 2005

Version 040

fraom 02.02.2005
CEMTEE

ZFAN

ZTART

ZTOF
CF-ZTEFZ1ZE

1588, BEEAEEA HHz
FE8E, AEEAEEE HHz
@, BEEEEEE HHz
FE8E. AEEAEEE HHz
SHE. BEEEEEE MHz

FEF LEMEL -28. 8 dBm

FEF LEVEL OFFZET a.a 4B

FF ATTEN 1t 46 SAUTO

FEH % HH=z  SAUTO

VEH 18 AH= SAUTO

ZHEEF TI HE 8.8 M= SAUTO

TERCE 1 CL HE

TERCE 2 ELANE

HAFKEFR 1 OFF

HAFKEE 2 OFF  SHOEHAL

TE| GGEE FEEE FELN
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Saving the screen-
shot as a bitmap
(.bmp) in the USB
stick

Connect the USB stick to the USB connector DEV [17].
Select the USB stick for the output unit (7 6-180).

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 SCEEEN Fre== Entar
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 FE315 050105 11035

Note: If you wish you can enter a new file name from the numerical
keys [12] or from an external keyboard (7 3-41).
Press the ENTER key [5].

The current screenshot before you press the BACK/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:

Mo Stick!
Flea=z plua usbk =tick on device.

Confirm Mes=s=zaaz with EMTEE

Connect the USB stick to the USB connector DEV [17] and confirm the
message by pressing the ENTER key [5].

E-1147.1000.04
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Saving the wave- 1. Connect the USB stick to the USB connector DEV [17].

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.

Select the ASCII TO USB-STICK parameter with the a or v cursor key
[7].

FEINT SCEEEN Fre== Entar
FEINTEE HF Da=xk.lzt rono

HECI| TO USE-STICK  Fres== Entar

Press the ENTER key [5].

An entry field for entering a file name is displayed. The default setting is
“FS_Date_Time”.

file name FE315 050105 1105

Note: If you wish you can enter a new file name from the numerical
keys [12] or from an external keyboard (7 3-41).

Press the ENTER key [9].

The current screenshot before you press the BACK/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:

*

Mo Etick!
Flaa=a plua u=b =tick on device.

Confirm Me==zage with EMTEE

Connect the USB stick to the USB connector DEV [17] 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

DATESTIME

EEF

PNTERFHEE

SCEEEN

MONITOE

FUNCTIONE

You can configure the general system parameters for time/date, reference
source, instrument interface and screen saver from the CONFIG menu.

1. Pressthe BACK/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 to the function keys [13].

EYE-Menu
dd. mm. gy 24h
OATE 01.12. 2004
TIHE 17: 03

DATE/TIME

EEF

INTEEFACE

SCEEEN

FMONITORE

FLUMCTIONZ

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

Enable new functions

(71 6-185)

(7 6-187)

(7 6-188)

(7 6-190)

(7 6-193)
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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 6-178).

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
TIHE

-
-l

. 2004

o
[ g Lh]

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 [11].
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 17:03

Press the ENTER key [9].
An entry field containing the current setting is displayed.

Date [01.12.2008

Enter a new value (7 5-57).
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 24k

OATE 01, 12, 2004

Press the ENTER key [9].
An entry field containing the current setting is displayed.

Time | 17:15

Enter a new value (7 5-57).
Press the ENTER key [5].
The setting is saved and displayed.

E-1147.1000.04
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6.3.4.2  Selecting an Internal or External Reference Source

Use

Selecting the
reference source

The R&S FS315 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 FS315 reference frequency, for exam-
ple.

When the “REFERENCE external” setting is activated, the REF IN connector
[24] is used as the input for an external frequency standard. All the R&S
FS315’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 [24].

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 [11].

5. Press the ENTER key [5].

The setting is saved and the R&S FS315 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.

Operating manual, 08/2005 6-187 E-1147.1000.04



SYSTEM Functions (BACK/SYS Key) R&S FS315

6.3.4.3  Configuring the Instrument Interfaces

Use

The R&S FS315 can be remote-controlled via the existing USB host interface
[16]. The R&S FS315 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

FRE Outyt
Trign

T—— REF In

Inside View of the

Spectum-
RF In )

Modul Spectrum Analyzer FS315
1..3 Shave Panz U SB-Master
) T switch USE F
[-\\\\: - UsB |4 USBHub gf.mﬂ ~ . .@_.\
S = i
E a | use . -
Print ' !
er use | Man-Maschine-Interface Extemal PC

|

I 5

|

System 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
FS315 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 FS315 is recognized as a new USB
device, and is thus available for software applications on the PC.

When you press the BACK/SYS key [3], the R&S FS315 can be switched
to “local mode” at any time. The PC and the R&S FS315 are thus physi-
cally disconnected. Reactivate the AUTO setting to switch the R&S
FS315 again to “remote control”.

INSTRUMENT

The INSTRUMENT setting is required if the R&S FS315 is to be con-
trolled only via the front panel (local control), irrespective of a PC con-
nection. 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 FS315 automatically switches to “remote con-
trol”.

E-1147.1000.04
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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 FS315 can only be controlled via a PC.

When you press the BACK/SYS key [3], the R&S FS315 can be switched
again to “local mode” at any time, for example for changing settings. Re-
activate the EXTERNAL setting to switch the R&S FS315 again to “re-
mote control”.

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 [11].

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 FS315 is deactivated
and can only be reactivated by pressing the BACK/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

Activating the The R&S FS315 has a screen-saver function that turns off the screen [14]
screen saver after a certain time. There are a number of timing options for screen turn-off:
= none
The screen is always on.
=  5min
The screen is turned off after 5 minutes.
= 30 min

The screen is turned off after 30 minutes.

Press the | =EREEN | 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].

SCREEM SAUEFR
EEHAOTE picture

SCEEEN COLOE bl ack

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 [11].

Press the ENTER key [5].
The setting is saved and the screen saver is activated or de-activated.
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Activating the
Screen saver in
remote-control
mode

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.

picture
The screen displays when the instrument is in remote-control mode.

black
The screen is switched off.

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

A table listing the available parameters is displayed.

Select the REMOTE parameter with the « or v cursor key [7].

SCEEEM ZAUEE Fone

SCEEEN COLOE bl ack

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 [11].

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 FS315 is in remote-control mode.

With the “picture” setting, the following message is displayed on the
screen with the R&S FS315 in remote-control mode:

Smartinstruments’

Deavice in Exmots to =witch to local

Note

With remote control, the local control mode of the R&S FS315 is deactivated
and can only be reactivated by pressing the BACK/SYS key [3] on the front
panel. Switching between remote control and local control takes approx. 2 s.

Operating manual, 08/2005

6-191 E-1147.1000.04



SYSTEM Functions (BACK/SYS Key) R&S FS315

Setting screen back-
ground color

You can select the following background colors for the screen [14] of the
R&S FS315:

black
The screen background is black.

blue
The screen background is blue.

white
The screen background is white.

Press the | =5FEEH | function key in the menu.
A table listing the available parameters is displayed.
Select the SREEN COLOR parameter with the « or v cursor key [7].

SCEEEM ZAUEE none
EEHAOTE picture

Press the ENTER key [5].
A selection field containing the available settings is displayed. The de-
fault setting is blue.

SCEEEN COLOR
bl ack:

white

Select a setting with rotary knob [11].

Press the ENTER key [9].

The setting is saved and the screen background is displayed in the se-
lected color.

E-1147.1000.04

6-192 Operating manual, 08/2005



R&S FS315 SYSTEM Functions (BACK/SYS Key)

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 [21].

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 [11].

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 FS315.

Selecting the 1. Pressthe BACK/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 [13].

ErE-Menu

FEEZET

ETATUE

FILE

CONFIG W INFO

Function key

assignment

seLresr] Performs a selftest (7 6-194)
6.3.5.1 Performing Selftests
Use The R&S FS315 can perform a module selftest. If there is a fault, the R&S

FS315 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.
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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 BACK/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 [13].

o HAEDLIAEE
EYE-Menu TNED

Foarzupply 1BEBIA, port 11%7. 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 6-196)
Displays instrument statistics (7 6-196)
Displays system messages (7 6-197)
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6.3.6.1 Displaying Module Data
Use
Calling ARFDLARE

module data e Pressthe

You can display the serial number of the modules installed in the R&S FS315.

function key in the menu.

A table listing the current modules and the serial number is displayed.

FZ 515 - 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 FS315 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_ e  Press the [FTATIETICS
selection

function key in the menu.

A table listing the current data is displayed.

FH NEEZI0H

SEEIAL HUHEEE

OFEEATION TIHE
FOHEE ON CYCLEZ

FZ315

188815, part 11%7.8331. 83
AHID, 26 from 04, 11, 2004
™S h

b
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6.3.6.3 Displaying System Messages

Use You can display the most recent R&S FS315 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.

Displaying system
messages

4,

1.

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=

B5.81.85 18:36 F5 EEEQOR @x8E@B: Faraqcter Bx@888
B5.81.85 18:35 FX EREOR Ox8EEB. Faramcter B<B008
B5.81.85 18:31 FX EEEQORE @x8E@A: Farameter Bx@@888
B5.81.85 17.55 FZ EREOR Ox8EEB. Faramcter B<B088
B5.81.85 17:5% FX EEEORE @x8E@8: Farameter Bx@@888

Press the ENTER key [5].
The current system message is clearly displayed with the date and time
of their occurrence and the error code.

MEZEZAGE

Datae: 05.01.05
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 Nt , . WFG
messages (only for 1. Pressthe function key in the - menu.
service The table of current system messages is displayed.
2. Select the first line with the « or v cursor key [7].
3. Press the ENTER key [5].
The field for the input of the password is displayed.
Entar Fa=zsward : |
4. Enter the right password and confirm with the ENTER key [5].
The error messages are deleted.
Invalid If the password is invalid, the following message is displayed:
password

FAZZHOED EREQE
Fassword failed

confirm with ENTEE

e Confirm the error message with the ENTER key [5].
The deleting of the error messages is breaked off.
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Applications of PC Software

7 Remote Control/PC Software R&S FS315-K1

Note

The latest remote control commands and software drivers for the USB-
interface of the R&S FS315 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 FS315-K1 allows convenient operation of the R&S
FS315 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 FS315
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)
= Creation of transducer sets

= 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 monitor displays the current trace, the parameters and status fields
required for measuring result analysis.
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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 FS315 is installed. The R&S FS315 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& FS315-K1 Setup = 3

Welcome to the FS315-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.

il F5315-K1 Setup

Destination Felder

Select a folder where the application will be installed,

The inztallation wizard will ingtall the filez for FS315K1 in the following folder,
To install into a different folder, click the Browse button, and select another folder.

ou can chooge not to install FS315-K1 by clicking Cancel to exit the inztallation
wizard.

Destination Folder
(C:\F’mglamme\ﬁeriesSDDk 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& FS315-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.
il F5315-K1 Setup — o x]

FS315-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
ta FS315-K1 to take effect. Click Yes to restart now or No if
=" pou plan to manually restart later.

Mo |
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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 F5215 Docurnentation
ER F5215 Simulation
B Seriez 200 Softwars Manager

7. 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 FS315 is connected to the PC via the USB interface. The connection
FS315to 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 FS315 (7 2-36).

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 FS315 and the PC.

2. 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 FS315 is installed for
the first time.

Found New Hardware

FS315 Spectrum Analyzer

Installation. ..

If the R&S FS315 is not automatically recognized, check that the USB
master switch of the R&S FS315 is at AUTO (7 6-188).
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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:

@ F5315 Spectrum 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:

@ F5315 Spectrum 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:

@ F5315 Spectrum Analyzer

Search location:

@ e veeries 300 windows_driveries s

< 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:

_\> FS315 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 FS315
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

- maem

=

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
& Monitors

B PCMCIA adapters

o Ports (COM & LPT)

(- Processors

%0&9 RiohdegSchwarz USE Devices

FS315 Spectrum Analyzer
Rohdegschwarz Power Supply
)y Sound, video and game controllers
+-- g System devices
é Universal Serial Bus controllers
| |

8. Create now the program version for specific instrument (72 7-212).

7.2.1.2.2 Installing Steps for Windows™ XP
Connecting R&S R&S FS315 is connected to the PC via the USB interface. The connection
FS315to 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 FS315 (7 2-36).

AType

-

L

The CD ROM must be in the installation drive in order to install the driver.

1. Switch on the R&S FS315 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 FS315 is in-
stalled for the first time.
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Installation. ..

If the R&S FS315 is not automatically recognized, check that the USB
master switch of the R&S FS315 is at AUTO (7 6-188).

Installing device 3. Select Install the software automatically and click <Next> to continue
drivers the installation.

Found Mew Hardware Wizard

YWelcome to the Found New
Hardware Wizard

Thiz wizard helpz you install zoftware for:

FS315 Spectrum Analyzer

\') If your hardware came with an installation CD
= or Hloppy 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 et = Cahicel

4. Click <OK> to continue the installation.

OK

1R

Cancel

|

Type the path where the file iz located, and then click
Ok,

Copy files fram:

E:N\Senes300_wWindows Driver j Browsze...

J
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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 FS315 Spectum 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 FS315
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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6.

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 FS315 Spectrum Analyzer
Rohdegschwarz Power Supply
B,/ Sound, video and game controllers

+ Swskem devices
- Universal Serial Bus controllers

Create now the program version for specific instrument (72 7-212).
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71.2.2 Connecting the PC-Software with the R&S FS315

Introduction Due to the USB-Technology which is used in the R&S FS315, 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
FS315-K1 by using the provided Series 300 Software Manager is explained
in the following section. Before this process can be started, the R&S FS315-
K1 Software needs to be installed on your PC (7 7-200) and one or more
instruments have to be connected to the PC via USB-cable (7 7-216).

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 F5315 Status
X | AM300 0ooo1o0o009 AM300_000010000¢ Sl GiumilEr
X | FS300 0000100198 FS300_0000100196 T fE red
% | Fs300 0000100445 LA MErUMENE Conn&cts
X | aM300 0000100023 | AM300_000010002: Key Code
i || P OO 1960605553 v Autharization key Code
X | FS300 0ooo1o0017 FS300_0000100017
X | FS300 FS300_00001 000 Program
i F3315_0000123436 + Program created
X | FS300 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 Program I | Cielete Entry ‘
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71.2.2.2

Selecting
the instrument

Creating the pro-
gram version for
specific instrument

Creating the Program Version

In | click on the instrument for which you create a link.

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

Fa300 0000100045
0000123456

0000100055

F3300

F2300_000010004

e | B | e | D (RO B (g | e f | e | B | e | B

F3300 0000100471 F2300_0000100471
SM300 Q000100160 SM300_000010016(
F3300 Q000100399 FSSDD_DDDDIDDSQQj

@ Instrument not authorized

J Instrument authorized or ready for remote
X Instrument not connecked or program not exisk

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 (FS315) and the serial number

(O000XXXXXX).
Prograrm
F3315_0000123456.exe

+ Create Program

In Il click <Exit> to close the service program. After correctly creating the
program version, the option FS315 0000xxxxxx is available in the Win-

dows™ start-up menu

Start\Programs\Rohde & Schwarz\Series300.

[ Series 200 Software Manager

E F5 215 Cocurnent ation

A FsS315 0000123456
ER F5215 Simulation

Now the program FS315 0000xxxxxx can be started (2 7-217)

E-1147.1000.04

7-212
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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.

{# FS315-K1 Uninstall _1o] ]

7! FS315-K1 Uninstall

Plzaze note that FS315K1 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.
il F5315-K1 Setup — o x]

FS315-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 7-213). The
new version can then be installed (7 7-200). After that, the links which al-
ready existing to the listed instruments have to be updated manually.

Starting the service 1.
program

Start the Series 300 Software Manager (7 7-211).
The service program initializes and the window ,Authorization: PC-
Software” is displayed.

Click on the top bar Authorization: PC-Software and choose “Service:
Update PC-Software” from the menu.

DSeries 300 Software Manager Yersion 2.0

I {b Autharization: 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

A — A —

—

[=]5eries 300 Software Manager Yersion 2.0 8| -10] x|

— —

Service: pdate PC-Softbware

r—List of the Instruments

. 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 C:\Programme!Series300, =
| == 000100445 g F5315 0000123456, exe
¥ | amzoo 0000100023 AM300_000010002;
¥ | Fs3o0 0000100379
¥ | Fs3o0 Q000100017 FS300_0000100017
¥ | F3300 0000100045 F5300_000010004 wersion |2.1.1
< | Fs3o0 0000100570 FS300_0000100570
X i} =13 F33 100 6 new version available 2,50
¥ | Fs300 Q000100471 FS300_0000100471
¥ [ smz00 Q000100160 SM300_0000100160
¥ | Fs3o0 0000100399 F5300_0000100399 x|

@ Instrument not authorized

J Instrument authorized or ready for remote
X Instrument not connecked or program not exisk

Update

Exit

E-1147.1000.04
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Selecting
the instrument

Updating the
link

In | click on the instrument for which you wish to update a link.

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

Fa300
F5315

0000100045
o001 &

FS300_000010004
5 1

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 in Il on <Update>, to update the displayed link.

Click in Il on <Exit>, to shut down the service program. The updated
connection FS315 0000xxxxxx is displayed in the Windows™ Start

Menu Start\Programme\Rohde & Schwarz\Series300.

[ Series 200 Software Manager

E F5 215 Cocurnent ation

A FsS315 0000123456
ER F5215 Simulation

Now the program FS315 0000xxxxxx can be started (A 7-217).
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7.3 Starting the Remote Control

7.3.1 Connecting the Instrument to the PC

Note

PC software R&S FS315-K1 must be installed before you can connect the
R&S FS315 to the PC (7 7-200).

Introduction

Prepare remote con-

trol

Connect instrument
to PC

R&S FS315 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 FS315 (7 2-36).

i J.;:%: ATyps
B Type : \

1. Switch on the R&S FS315 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 FS315:

Smartinstruments’

If the R&S FS315 is not automatically recognized, please check that the
USB master switch of the R&S FS315 is at position AUTO (7 6-188).

Note

In remote control mode, control of the R&S FS315 is deactivated and can
only be reactivated by pressing the BACK/SYS key at the front panel of the
instrument. Switching from remote to local control takes approximately 5
seconds.

E-1147.1000.04
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Starting the Remote Control

7.3.2

Starting the program 1.

If the link is not avail- 2.
able

Starting the Program

In the Windows™ start-up directory click on:
Start\Programs\Rohde&Schwarz\Series300\FS315 0000XXXXXX

[ Series 200 Software Manager

FS315 0000123456

ER F5215 Simulation

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\FS315 0000XXXXXX

Click Properties.

Sort by Mame

Click <OK> to create a link between the programm and start-up direc-
tory.

2%

F5315 0000123456 Properties

General Shartcut |Securit_l,l|

Target type:

F5315 0000123456

Target location; C:h

5315 00001 23456, exe

rogram FileshSeri

Target;

¥ Buninseparate memony space. [ Biun as different user

Start in: I

Shortcut key: IN one

Bun: INormaI window j

Comment; I

Find Target... | Qhangelcnn...l

QK & I Cancel | Apply |

Start the program again (7 above, instruction 1.)
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Program interface The program starts up and you may begin using the R&S FS315 remote
control.

F$315-K1 (FS315.exe) - New Session.. =] x|

|Ei|e Function ‘iew 7

DI@IEI |Frequency| Amplitudel Marker IBW,I'Sweepl Trace | Trigger IMeasure I

R 3 MHz ‘ SWT: 10,00 5 | Ref:  -20,0 dBm

WE: 10 MHz At 1635 B center AW 156
Span AV'73GH2
Level A"’m
SwT Al 10s
rew | amHz

—Frequency
Start AW OHz
Stop W ’73(}12

CFStep AW 150MHz.

Span
Full Zero Last
Zoam
Signal Tracking

Center 1,5 GHz Span 3 GHz

Loading the current A new session opens automatically when you start the program. The current
instrument settings R&S FS315 settings are loaded. The following settings are display and
evaluation functions and are not transferred to the PC software:

= Marker functions (2 7-238)

= Scale of measuring diagram (Range, Unit)
= Trace functions (7 7-241)

= Measure functions (7 7-243)

Note If the message Device not connected appears on the program interface,
you need to check the connection to the instrument (72 7-216).
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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

Trigger | Measure || Ta I

You may also select the option Exit in the pull-down menu File.

FS315-K1 (0D0D0123456)

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 BACK/SYS key at
the front panel of the R&S FS315.

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 FS315 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 6-70) 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.
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7.4.1.2 Measuring Sequence

Introduction

Resetting the R&S
FS315

Applying a signal to
the R&S FS315

Setting the center
frequency (Center)
to 200 MHz

Reducing the fre-
quency display span
(Span) to 1 MHz

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 FS315. The center frequency and the
frequency display span are set manually. Carry out the following steps:

Lo

Reset the R&S FS315

Apply a signal to the R&S FS315

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 (FS315 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 6-70).

F5315-K1 (F5315.exe) - New Session..
| File Function Wwiew 7
[ IEF"I nl | Frequency | Amplitude | Marker | BW,I'Sweepl

REW: 3 MHz ‘ SWT: 10,00's | Ref:  -20,0 dBm
WEW! 10 MHz Atk 16 dB

M1 -- MHz / -- dBm
M2

Apply the measuring signal to the HF input socket.

RF IN A
MAX +33 dBm

Press <Ctrl+Shift+C>. The input window Center is activ.

Enter the value <200M> with the alphanumeric keys. Complete the input
by pressing <Enter>.

Center Al¥] 200MHz

Press <Ctrl+Shift+S>. The input window Span is active.

Enter the value <1M> with the numeric keys. Complete the input by
pressing <Enter>.

Span :Ij IW

E-1147.1000.04
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Getting Started

Measuring the level
and frequency with

7. Press <Ctrl+Shift+M>. The marker jumps to the signal peak. An arrow
appears above of the diagram at the position of the marker.

the marker

8.
Measuring the fre- 9.
guency with the
built-in frequency
counter

10.

- >
<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.

REMA 20 kHz SWT: 10,00 5 Ref:  -30,0 dBm
VBW!: 50 kHz Atk 6 dB
M1 200 MHz / -30,0 dBm
Mz:

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>.
E>
1Hz

b arker
The exact frequency value C1 can be seen in the parameter field above.

Cnunter1 HZ{E?HES

REMW: 20 kHz ‘ SWT: 10,00 5 | Ref:  -30,0 dBm

VBW!: 50 kHz Atk 6 dB
Cl: 200003520 Hz / -30,0 dBm
-- dBm
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7.5 Control Concept

7.5.1 PC Monitor Display

Introduction 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 The program interface is divided into three areas:
program interface .

|  Diagram

Il Menus

Il Functions

F$315-K1 (FS315.exe) - New Session.. =] x|

|Ei|e Function ‘iew 7

|Frequency| Amplitudel Marker IBW,I'Sweepl Trace | Trigger IMeasure I

( REW: 3 MHz ‘ SWT: 10,00 s

WEW! 10 MHz

I41: - MHz / — dBm
- MHz /

Ref:  -20,0 dBm \
AEE: 16 dB Center ﬁj,ﬁ
Span Av’is‘GHz
Level AY’%

SwT Al 10s
R 3 MHz

—Frequency > ”I
Start AW OHz
Stop W ’73(}12
CFStep AW 150MHz.

Span
Full Zero Last
Zoam
Signal Tracking

Center 1,5 GHz Span 3 GHz
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7.5.1.1 Diagram

Diagram displays The diagram area contains:

Measuring diagram with scale (a) and traces (i)

Measuring value displays, e.g., display lines (h) and markers (f)
Limit lines (k)

Parameter field (c) and status displays (e)

Navigation elements in x (b) and y direction (g)

Pop-up error messages (d)

REW! 3 MHz ‘ SWT: 10,00 | Ref: 0,0 dBm
VB 10 MHz ALE: 6 dE
M1 1,5 GHz / 26,9 dEm
2 g -46,& dBm d

b _ < QA >y ﬁ— e

( i --F---- ¢
EErdERdaN

AN .

N &----nan-- |

- ----------
\ 30

Center 1,5 GHz Span1GHz

Measuring diagram A 10 x 8 grid is superimposed on the diagram to facilitate traces analysis.

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

status display 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.
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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| Amplitude | Marker |BW,|'5weep| Trace | Trigger | Measure I | TG I
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
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75.1.3 Functions

Main functions dis- The main functions of the R&S FS315 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
REMS | 3MHz

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 (A 7-230).

M arker |BW;’Sweep| Trace | Trigger | Measurel
Fre,

Yt
—Amplitude
Offset ¥ ode ———— 1
Range a0 de
ik dEm 2
set High Sense I—— 3

Attenuation
Auto Mode [ NORMAL
Manal 16 dE

| Flequenc_l,ll .-’-‘«mplitudel M arker |BW;’Sweep| Trace
|
R

—Trigger
Free Fun 3
External Fasition
viden []——alw|| S0%
Trigger Edge RISING — 1
Offset tl:l 0s
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 FS315 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

., — At cursor, insert decimal separating sign <,> or <.> dependent 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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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 IZ> 4X ¥ center Ay 1]16Hz
Center Al¥] 1|5aHz IZ> 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 7-236)
(7 7-237)
(7 7-238)
(7 7-240)
(7 7-241)
(7 7-242)
(7 7-243)
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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 7-230) or with the mouse (A 7-229).

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 80 di

Unik

E-1147.1000.04
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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 »

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& b
< 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
possible

The R&S FS315 is remote controlled via a menu. The keyboard and the
mouse can be used to select a menu (7 7-226).

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

W
RF attenuation
 RF Atbenuation Auko

Set High Sense

Selecting with short keys

LInit Chrl4-Shift+L

Selecting with the toolbar menu and selecting the selection field

directly in the function display

R&S FS315

M arker |BW;’Sweep| Trace | Trigger | Measurel
Fre,

R

—amplitude

Offset Al 0dE |
Range a0 di

IInit dBrm
sek High Sense E

Atkenuation

Auto Mode | MORMAL
Manual 16 dB

Note

The » arrow after a menu option in the pull-down menu indicates that a sub-

menu will appear after opening, e.g. ~ &mpA

E-1147.1000.04

7-230

Operating manual, 08/2005



R&S FS315 Control Concept

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 7-226).

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 Ctrh+ShiftHL
Measure 3

RF attenuation

Set High Sense

= Selecting using a toolbar menu and switching on in the function
display

M arker |BW;’Sweep| Trace | Trigger |Measure|
Fre,
N

—Amplitude

Cffsst ¥ 0dE
Range a0 de
ik dEm

Attenuation
|7.C\uto Made NORMAL

Manal 16 dE ’h
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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 7-
230), 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 ¥ 0d6 Offset AW 0|
Range a0 de
Range 80 di )
Unit  +# dBm
Uit dBm = ey
{I:'J dBpw

dBpa

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 7-230), e.g.,
using short keys:

Center &% 1,5GHz
Span |l-‘l' ma IE

Span  Ctrl+Shift+s =

Inputting using the numeric keys can be done in a number of different ways:

= Highlighting and overwriting numbers
Span :Ij SQ?HZ I:> Span :Ij 31§‘|MH2

=  Selecting a decimal point and inserting numbers

Span i‘lj 300 MHz |:> Span ﬂjm

E-1147.1000.04
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Selecting the unit 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).

Input examples =  Span:

= N —
ETER= N = —
150000 = S AWl
EYRE= N

= Sweep Time:

34m = swr AW sems]
34ms = swr AW sems]
34 = wwiaAd s
34u = sl AW 54

Inputting with arrow Inputting using the arrow keys can be done in a number of different ways:

keys =  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 with the
arrow keys (7 7-236). The value is then incremented or decremented accord-
ing to this set value.

Invalid If a parameter entry is invalid, the value will automatically be limited.
parameter entry
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7.5.4.4 Moving the Markers

Introduction

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.

REW: 1 MHz ‘ ST 10,00 | Ref:  -20,0 dBm
YEW! 1 MHz Atk 16 dB
Ml 1,538709677 GHz / -46,8 dEm

-- dBmi

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
Exik

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 (71 7-246)
Open saved session (7 7-247)
Save current session (71 7-248)
Save current session as (71 7-248)
Create a log file for the current session (71 7-249)
Export data (71 7-255)
Page setup for printing (7 7-257)
Print current window (2 7-257)
Exit program (7 7-219)

E-1147.1000.04
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Overview of all Menus and Functions (Shortcuts)

7.6.2 Function

Note

Instrument functions are accurately described in chapter 6 of the R&S
FS315 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
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7.6.2.1

Main function dis-

play (always visible)

FREQ Menu

Center Al¥ 1,56Hz |

2 — | 5pan qﬂl—SGHﬂ
Level Al"ﬂm|
T
REW | 3 MHz

Function display iU
(insert with F5 key) 3 ——Starc Al 0Hz|
4 —— —— Stop Al‘r“—S‘GHz|
5 — —CFstep alw  1sovHe |[@] ———— o
6 SI:lFEISII Zero Last 10
7 . a0 11
8 ——— Signal Tracking 12
Function and
shortcut
Center  Ctr+Shift+C Entering the center frequency (1)
Span  CtrShifti+5  Entering the span (2)
Start Ckrl+Shift-+E Entering the start frequency (3)
Stop Chrl-Shift+E Entering the stop frequency (4)
Center Stepsize » Open submenu:
Entering the step width of the center frequency
manual Setting the step size manually (5)
auko Setting the step size automatically (9)
= 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 (6)
Zero Span Switching over to the ZERO SPAN (11)
Last Span Restoring the previous setting (10)
ZoomIn  Ctr+  Reducing the span (7)
Zoom Qut  Ctrl4- Increasing the span (12)
Signal Tracking r Open submenu:
Signal tracking
on Activating signal tracking (8)
off De-activating signal tracking (8)

E-1147.1000.04
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7.6.2.2 Amp Menu

Main function dis-
play (always visible)

Function display
(insert with F6 key)

Function and
shortcut

Ref Level  Crl4+Shifr+L
Ref Level CFfset

Range Ckrl+Shift+R.
Linik Ckrl+Shift+L
Set High Sense

RF Aktenuation |
RF Attenuation Auko

Center AI‘FHW|
Span qﬂl—SGHﬂ

1 — Lewvel Al"ﬂm|
e

REW | 3 MHz

—amplitude

Offset Al'“iﬂiﬂl
Range IT
umit [ dBm
| set High Sense I
—AkEkenuation

a b~ wWN

»

Auto Mode [ NORMAL
7 Manual 16 dB

Entering the reference level

Entering a level offset

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

Setting the RF input attenuation automatically

(1)
(2)
(3)
(4)
(5)
(7)
(6).(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 Funckions  #

Open submenu:
Marker measurement functions

Moise Marker Measuring noise power density

n dB down Measuring signal bandwidth

D-Line  Cerl+Shift+D
Limit Line

Ref fixed 3

on

Bring display line up on screen
Bring limit line up on screen

Open submenu:
Reference points for measuring level differences

Activating the entry of arbitrary reference points

off Using M1 marker values as a reference point
Ref Poink Level Entering the reference-point level

Fef Poink Freq Entering the reference-point frequency

Fef Poink Time Entering the reference-point time

Marker Settings 3

Open submenu:
Search criterion of functions NEXT PEAK LEFT/RIGHT

Peak Excursion Entering the peak excursion

(15)
(16)
(14)
(A 7-249)

(1)
(1)
(18)
(17)
(19)

(9)

Operating manual, 08/2005 7-239

E-1147.1000.04



Overview of all Menus and Functions (Shortcuts) R&S FS315
7.6.2.4 BW/Sweep Menu
Main function dis-
play (always visible) Center alw 15aHz|
Span qﬂl—SGHﬂ
Lewel Al"ﬂm|
L ——swr v |5 8
2 —— REW | 3 MHz - 9
DAY, e e ——10
4 — rewpvew Alw 033 - 11
REWWSpan [ Normal | ——— 12
5 _Shllieu:uenpllzinue Conn 13
6 Single @—Repeat ﬂjﬂ 14
e b e S e
Function and
shortcut
Res Bw manual  Chr+shift+w Setting the resolution bandwidth manually (2)
Res B auto Activating automatic resolution bandwidth setting (9)
Video B\ manual | Setting the video bandwidth manually (3)
Yideo B auto Activating automatic video bandwidth setting (10)
Coupl Ratio 3 Open submenu:
Setting the RBW/VBW coupling ratio
REWY YEW manual Setting the coupling ratio manually (4)
FEWY WEW aubo Activating the default setting for the coupling ratio
(11)
Sweep r Open submenu:
Setting the sweep time
Cont Sweep  Chrl+ Starting a continuous frequency sweep (5)
Single Sweep  Chrl4" Performing an n-times sweep (6)
Mo, of Sweeps Setting the number of sweeps (14)
Repeat Single Sweep Repeating n-times sweeps (13)
Sweep time manual Setting the sweep time manually (1)
Sweep kime auto Activating automatic sweep-time setting (8)
REMW/Span Low Naise Changing automatic resolution bandwidth setting (12)

Automatic RBW limits for normal sensitivity
Automatic RBW limits for maximal sensitivity

E-1147.1000.04
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Detector

3 Open submenu:
Setting the detector

Maz: Peak PEAK detector is active (7)
Min Peak MIN PEAK detector is active (7)
Sarnple SAMPLE detector is active (7)
RMS RMS detector is active (7)
AviG AVERAGE detector is active (7)
7.6.2.5 Trace Menu
Function display s
(insert with F9 key) 11— 8
2 ————— Clear"Write
3 — Hold Maix 3 1y} Swesps 9
4 —— Average E tl:l 0] — 4
5 view | L]
6 Blank. [3] Trace Pos
7 ——— Ti-Te=T1 |[Rf—&%| 0% | — 10
Function and
shortcut
Select Trace  p Open submenu:
Selecting the active trace
Trace 1 Turning on and activating Trace 1 (1)
Trace 2 Turning on and activating Trace 2 (8)
ClearMrite Trace display mode: Overwrite mode (2)
Max Hold Trace display mode: Max. hold (3)
Min Hald Trace display mode: Min. hold (9)
Trace &verage Trace display mode: Averaging (4)
Yiew Freezing the trace (5)
Blank Blanking out the trace (6)
Math b Open submenu:
Trace difference
T1-T2=>T1 Turning on the trace-difference mode (7)
Trace Pas 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 rTrigger
(insert with F10 key) 1 T

2 External Pasition
3 Video @—ﬂj S0% 6

4 — Trigger Edge RISIMG
5 ———— oOffset Al"1 IZIs|
Function and
shortcut
Eree Fun Free-running measurements (1)
External Triggering by an external TTL signal (2)
Yiden Triggering by the display level (3),(6)
Edge Setting the trigger edge
RISIMNG Triggering on positive-going edge (4)
FALLING Triggering on negative-going edge (4)
Offset Entering a trigger offset (5)
Note The trigger function LINE (triggering by the AC-line frequency) is not sup-
ported.
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7.6.2.7 Measure Menu

Function display
(insert with F11 key)

w N
t t

—Measure
~Tirme Power Dommain
1 ——| Peak[IT] Mean[L] rms[k] off[ ]
~_hannel Power
Ch P [« B | 0Hz | 1 6
OB [} Power alwl[ 50,0% || 7
—Demodulator 8
4 ——| Mode [&M Vaolume \_(_jllil_l OFFEI | 9
— TOI OF [~ 10

Function and
shortcut

Tirne Power Dormain Open submenu:
Measure the power in the time domain (ZERO SPAN)

Peak
Mean
RMS

Marker T1
in the measuring diagram

Marker T2
in the measuring diagram

aff

Output the peak value within the section
Output the mean value within the section

Output the rms value within the section

(1)
(1)
(1)

Moving the vertical line to limit the lower (left) part of a section

Moving the vertical line to limit the upper (right) part of a section

Switch off the power measurement

Channel Power 3 Open submenu:
Measuring the channel power and the occupied bandwidth

hannel Power
Channel Power Bandwidth

Cccupied Bandwidth

Measure the channel power
Set the channel bandwidth

Measure the occupied bandwidth

YoPower Bandwidth Set the power bandwidth
Demodulator b Open submenu:
AM/FM demodulation
Mode Select the AM/FM demodulation mode
Volume Adjust the headphone volume

RBW in MAIN function display

Set the demodulation bandwidth

off Switching off the AM/FM demodulation
Tl Measure the third-order intercept point
Transducer Activating the transducer function

(1)

(2)
(6)
(3)
(7)

(4)
(8)

(9)
(5)
(10), (7 6-164)
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Function display —Tracking Generaktor
(insert with TG key) 1 - Mode Tracking
2 —— Level alv] -20,0cEm |
—Tracking
Offs  alw] OHz |
Zal E Trace Cffs :I:“ 0,0dE 6
—Fixed Frequency
5 Freq Al¥ 1,5GHz |
Function and
shortcut
Tracking Generator b Open submenu:
Configuring the built-in generator
Level Enter the output level (2)
Frequency Enter the frequency or
enter the frequency offset (Tracking Generator) (5)
Cal Transm Calibrate the test setup and activate the calibration (4)
Ref Position Enter the reference position (3)
Trace Offset Enter the level offset (6)
Mode Select the tracking generator operating mode (1)

E-1147.1000.04 7-244 Operating manual, 08/2005



R&S FS315

Overview of all Menus and Functions (Shortcuts)

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 Chrl+I

Service

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 7-266)
(7 7-267)

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.

Start help function (7 7-268)
Display program information (71 7-268)
Displaying module data and performing the selftest (7 7-269)

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

Zoom screen window in/out in Y direction

(4)

Note

Zoom function ( 3 ) corresponds to the Zoom In/Out functions (7 7-236).
Zoom function ( 4 ) corresponds to the Range functions (2 7-237).
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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 (72 7-
217). The current R&S FS315 settings are loaded. The following settings are
display and evaluation functions and are not transferred to the PC software:

Marker functions (7 7-238)

Scale of measuring diagram (Range, Unit)
Trace functions (72 7-241)

Measure functions (7 7-243)

However, you may also open a new session while in remote control mode.
Default settings are automatically loaded (7 6-70).

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

e  Start the PC software on your PC.

e Select menu item: New.

[~ FS315-K1 (D000123456) - New Session..

Function  Wiew 7

Qpen Chrl+O
Save hrl+5
Save as.. Chrl+a
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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 FS315-
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 [~ F5315-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>.

onen 2] x|
Suchen in: I@ Series300 j = £ E-

|_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 Ji] ‘

E,
—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 FS315-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

Lower Llline

[ T[T T[]
HERERENENE
You can create limit lines with up to 50 value pairs, these may be saved and

loaded for later use.

Entering limit lines 1. Select menu item: Limit Line.

F$215-K1 (F§2315.exa) - New Session..

File Wlglfyl Yiew 7

Freq 2
IE Arnp 2 |
B Marker 3 Marker 1 2
BW/Sweep B Marker 2 3
Trace: 2 farker = 3
Trigger 2 Matker Funckions  k
Measure 3

D-Line  Chrl+Shift+D

T —

)
Ref fixed 2
Marker Settings 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 Line and use the right-hand table to enter the Upper Line.

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].
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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).

Lawier Line W !1 D | change lower Upper Ling I.Th-n j 0 | 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.

----rn----
----Illm---- =

" ----------

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| F§315-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

I I . S ™
I G

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 FS315-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

4| a7
= 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. (2 7-266, 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 P FS315-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.

[~ FS315-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

Lnits
* Inches

Left

Right " o

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>.

Top

?TW

Eioktam

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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7.8 Transducer Factors

Use Antenna factors (transducer factors) are necessary to allow the field strength
received using an antenna to be displayed on a spectrum analyzer with the
correct level.

Antenna factors are supplied by the antenna manufacturers in the form of
calibration reports or as simple ASCII or text files.

Antenna factors are specified at various reference points across the fre-
quency range. The values are interpolated linearly between the reference
points. Depending on which unit is used for the antenna factors, calculation is
performed based on the respective basic unit. If the values are returned re-
ferred to dBuV, the antenna factors are added to the trace scaled in dBuV.

Calling up entry 1. Select the Transducer menu item.
window

F$315-K1 (FS315.ene) - New Session..

File: Yiew 7

Freq

Amp
Tarker

B Sweep
Trace
Trigger

Measure

T i

Tiirre: Power: Darmain
Channel Powser
Tracking Generator
Demodulator

TOI

o e

The Transducer Factor entry window is opened.
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.| Transducer Factor

P —
BN R —

Export: File

_ Fegencyl  level|a] _add |

Remawe

Imnport
Remaove

Meaning of buttons and entry fields

Transducer Set
<New>
<Open>
<Save>
Transducer Files
<New>
<Import>
<Remove>
Unit
Comment
Transducer Factors
<Add>
<Remove>
<Frequency>
<Level>

<OK>

<Export File>
<TDF On>
<Apply>

<Close>

Creating transducer set
Opening transducer set

Saving transducer set

Creating transducer list

Importing transducer list

Deleting transducer list

Selecting unit of the transducer list

Editing a comment for transducer list

Adding transducer factor

Deleting transducer factor

Editing frequency value of transducer factor
Editing level value of transducer factor

Quitting entry of transducer factor

Saving transducer factors on USB stick
Activating transducer factors in the PC software R&S FS315-K1
Updating switched transducer factors

Closing entry window
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7.8.1 Creating Transducer List

Use Antenna factors will be supplied in calibration certificates on paper or elec-
tronically as ASClII-files by the antenna manufacturers.

They specify discrete level correction values over the frequency range of the
antenna. For frequencies not included in the correction list, level correction
values are determined by linear interpolation. The unit of the antenna factors
determines the level unit in the R&S FS315.

You can create new transducer lists. The PC software R&S FS315-K1 allows
you to save a comment with every transducer list.

Creating transducer 1. Click on <New> in the field Transducer Files.
list A new transducer-list will be created, e.g. “created file 0.

Transducer Files MNew

created File 0 Impaot|

Rermone

Comment nit
dB

2. Set the unit of the transducer factors by clicking on the selection window
Unit in the Transducer Files field.

Unit

3. Add a Comment by clicking on entry field Comment in the Transducer
Files field.
Cammenkt

)

E-1147.1000.04 7-260 Operating manual, 08/2005



R&S FS315 Transducer Factors
Editing transducer 1. Click on <Add> in the field Transducer Factors.
factors A new line (correction value) will be created in the transducer list.
2. Click repeatedly on <Add> to create the wished number of correction
values.
Transducer Factars

Frequenc Level | A | Add b
0,000000MHz 0,0dE P—

0,000000MHz 0,0dE

0,000000MHz 0,0dE

0,000000MHz 0,0dE

0,000000MHz 0,0dE

0,000000MHz 0,0dE

0,000000MHz 0,0dE

0,000000MHz 0,0dE

0,000000MHz 0,0dE

0,0d6

hd
3. Click in the field Transducer Factors on the line you want to edit.
The cursor jumps to the entry field Frequency.
Frequency |.|.'r m
Level &)W 0,0dE
4. Enter a new value.
The entry range for the Frequency is:
0 Hz < Frequency £ 3 GHz
5. Press the Tab key.
The cursor jumps to the entry field Level.
6. Enter a new value.
The entry range for the Level is:
0 dB(x) < Level £100 dB(x)

7. Click on <OK> in the Transducer Factors field to complete the input.
The transducer list will be updated and the entries will be sorted by the
frequency values.

Note: Press Enter key will also complete the input.
8. If you like to remove a correction factor from the list click on the respec-

tive line in in the Transducer Factors list. Click on <Remove> to delete
the entry.

The transducer list will be updated.
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Saving transducer
list

Importing trans-
ducer list

Deleting transducer
list

Click on <Save> in the field Transducer Set.
The window Save File will be opened.

Choose a Directory and type in the file name. Click on <Save>.
The transducer list will be saved (*.tds)

Click on <Import> in the field Transducer Files.

The window open file will be opened.

Select the text file with the transducer factors in the directory and click on
<Open>.

The imported transducer list will be loaded.

Select the correction factor in the Transducer Files you want to delete
and then click on <Remove>.

The selected transducer list will be removed.

Transducer Files MNew
created File 0 Import
creaked file 1

Rermone,
created file 3
created file 4
Cammenk LIrik
\dE
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7.8.2 Creating Transducer Set
Use In addition to the antenna factors, it is also possible to take the damping fac-
tor of a cable or the gain of an amplifier into consideration.

A complete system can consist of several components (up to 10 transducer
lists) for which a cumulative correction factor (transducer set) is calculated.

Transducer list 1

Transducer list 2 Transducer list 3
Transmission system Transmission system Test receiver
. g. cabl .g. lifi (e. 9. R&S FS315)
Antenna (e. g. cable) (e. g. amplifier)
S— g
v

Transducer set

The following combinations of units are possible in a transducer set:

dBuV/m | dBpA/m | dBuVv dBuA dBpT d
dBuV/m - - - - -
dBuA/m - - - -
dBuVv - - -
dBuA - -
dBpT -
dB

(o8]

2L | 2| 2] 2| 2| <

The transducer lists can have different start and end points and different
numbers of reference points. The number of resulting reference points is
based on the transducer list with the most reference points.
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Transducer
factor

A

Cumulative correction factor

Transducer list 2

/'"

Transducer list 1

You can create new transducer sets and load and edit existing transducer
sets. The save function saves all information from the transducer set.

Only the cumulative correction factor is used when a transducer set is trans-
ferred to the R&S FS315 from a USB stick.

Creating transducer 1. Click on <New> in Transducer Set.

set
Transducer Set Mew
|ﬁ‘.| Z:\Program Files\3eries300 OpenL
Save
2. Click on <Import>in Transducer Files and load the required transducer
lists.
Transducer Files Mew
created file 0 Impan
Remo
3. If necessary, adapt the selected transducer list (7 7-261).
Saving transducer 1. Click on <Save> in Transducer Set.
set

The Save File As entry window is opened.

2. Select the directory to which you want to save the file, enter a file name
and click on <Save>.

The current transducer lists are saved as a transducer set.

Loading transducer 1. Click on <Open>in Transducer Set.

set

The Open File entry window is opened.

2. Select the file (.tds) in the directory in which it is saved, and then click on
<Open>.

The saved transducer sets are loaded.
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7.8.3 Activating Transducer Factors

Use The transducer factors and transducer sets are calculated and edited using
the PC software R&S FS315-K1. If the R&S FS315 is remote-controlled from
the PC, the selected transducer set is applied directly to the displayed trace.

You can also use a USB stick to load/save transducer sets to/from the
R&S FS315 (7 6-164). However, it is not possible to edit a transducer set on
the instrument.

Activating/ 1.
deactivating trans-
ducer factors

2.
3.
Saving transducer 1.
factors on USB stick o
Closing entry win- .

dow

Click on <TDF On>, to activate the transducer factors in the PC software
R&S FS315-K1.

The button is highlighted.

Export file I TOF On l Apphy Close

During the sweep, the values from the active transducer list are added to
the result of the level measurement. The correction values are recalcu-
lated if the display range is changed. If an activated transducer list is not
defined across the entire sweep range for the measurement, the missing
values are replaced by zero.

The selected level unit is determined by the transducer list and cannot be
changed in the AMPT menu.

Click on <Apply> to update the transducer factors in the PC-Software
R&S FS315-K1.

Changes in the transducer list do not have an immediate effect on meas-
urement curve in the PC-Software R&S FS315-K1. The button <Apply>
will cause that the measurement curve is updated with new transducer
factors.

Click on <Activate TDF> to deactivate the transducer factors.

The button is no longer highlighted.

The transducer factors no longer influence the displayed trace and the
level unit can be changed again.

Connect a USB stick to the PC.

Click on <Export File> to save the current transducer set on the USB
stick.

The cumulative correction factor of all loaded transducer lists is saved on
the USB stick. The source information is not supplied. The PC software
R&S FS315-K1 cannot therefore be used to re-edit this file (*.tdf).

Click on <Close> to close the entry window.
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7.9 Customizing the Working Window (View)

7.9.1 Adjusting the Window Size

Adjusting the win-
dow size

1.

2.

Select menu item: Large Window to enlarge the program window.

[~ FS315-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 OHz
Level alw -20,0dBm
ST Al 105

Select the Large Window menu item again to reduce the window size.

RE 1 MHz

—amplitude

Offset bW 0dB
Range 80 di
it dErn

Atkenuation
Auto Mode [ HORMAL
IManual 16 dB

P

—Trace
]

Cleat\Write

Haold Max E Min  Syeeps

P

Blank. E Trace Pos
TI-T2=T1 [L—&W 0%

Average

E-1147.1000.04
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7.9.2 Changing the Window Color

Changing the win- 1.
dow color
2.
3.
4.

Select menu item: Color.

[~ FS315-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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7.10 Getting Help (?)

7.10.1 Starting the Help

Starting the help e  Select menu item: Help to start the Windows™ Help for program FS315
0000XXXXXX.

[~ FS315-K1 (D000123456) - New Session..
| File Function Wiew [ElI

Infof_JCkrH-I
Service

Acrobat Reader™ (722 CD-ROM) starts up and the English R&S FS315
operating manual opens.

7.10.2 Displaying the Program Version

Opening/closing the 1. Select menu item: Info for information about the FS315 0000XXXXXX
program version program.

F$315-K1 (DDD0123456) - New Session..

File Function view [B
Help  Chrl+H

Service

An information field opens.

FS 315 >+ Spektrumanalyzer
FS 315 - K1

Fobd 1warz, Munich

Yersion 0.1 From 25

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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7.10.3 Displaying Module Data

Displaying module 1.
data

Starting self- 2.
diagnostics 3.
4,

Select menu item: Service to obtain information about the individual

modules.

F$315-K1 (0000123456) - New Session..

|Ei|e Furction View [B

Help  Cbrl+H
Info  Chrl+I

The modules of the R&S FS315 will be output and displayed.

x

Installed Moduls
Modul ' Serial Number' part ID ‘ Revisinn‘

F5315 0000100015 | 0000.0000.00 | 0.0
PowerSupply 1147.1400.50 | 0.959

Click the line <FS315> 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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8 Instrument Interfaces

This chapter The chapter 8 contains a description of the R&S FS315’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 (KEYB)

Connector There is a 6-pin PS/2 connector KEYBOARD [22] on the R&S FS315’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 (MON)

Connector There is connector MONITOR [21] on the rear panel of the R&S FS315 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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8.3 Input for External Trigger (EXT TRIG)

Specification

Instrument
setting

The connector EXT TRIG/GATE IN [15] 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.

The TRIG menu (7 6-142) allows you to make the appropriate settings when
an external signal is used to trigger measurements.

8.4 Reference Input and Output (REF IN and REF OUT)

External
reference

Internal
reference

Instrument
setting

If an external reference is used, the internal reference oscillator is synchro-
nized to the 10 MHz reference signal at connector REF IN [24]. The input
level must be 0.5t0 2 V.

The 10 MHz signal from the internal reference oscillator is available at the
REF OUT connector [23] so that other devices can be synchronized to the
R&S FS315. The output level is 7 dBm.

You can switch over between the internal and external reference in the CON-
FIG menu (7 6-187).

8.5 USB Interface (PC, DEV)

Connector

Pin assignment

The USB-Host [16] and USB-Device [17] connectors on the rear panel of the
R&S FS315 are for a USB device.

Pin Signal

1 Vbus (Vcc)
2 D-

3 D+

4 GND

Shell Shield

8.6 Headphone Output (AF OUT)

Connector

Specification

Instrument setting

There is a connector AF Output [25] on the rear panel of the R&S FS315 for a
headphone to listen to the demodulated AM/FM signal.

Connector: mini jack 3,5 mm
Output impedance: 15 Ohm
Voltage (100% Demod. Volume): 1V (without load)

The MEAS menu allows you to make the appropriate settings when an exter-
nal headphone is used to listen to the demodulated signal (7 6-148).
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9 Error Messages

This chapter Refer to chapter 8 for a detailed description of errors that may occur in the
R&S FS315. You will also find notes on troubleshooting.

The R&S FS315 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 FS315‘'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)

X —T——— Device Errer "sE0s” ——— Y

| — Confirm Mes=zaze with ENTEE

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” . L
1. Please write down the error number and the corresponding instrument

settings.

2. Contact your nearest Rohde & Schwarz representative (0-24). 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 FS315 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 6-197).
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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 several types of messages that can be displayed on the screen:

QUEELOAD
FLL unlock
ADC owerload
UHCAL

A level above 13 dBm is detected at the R&S FS315 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 6-84) 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 6-89),
or switch to automatic setting of the input attenuation (7 6-90).

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 [24] input or switch the ref-
erence to “internal” (7 6-187).

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. 10 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 6-84).
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UNCAL  The message UNCAL appears if the resolution filter (RBW) and/or the video
bandwidth (VBW) can no longer settle properly; this fault could result in level
and frequency errors. The error is caused by the sweep time (7 6-126) being
too short (this error can only occur if settings are made manually). The mes-
sage will disappear if you switch the sweep time to AUTO mode.

Other parameters which influence this error are SPAN (72 6-75) and resolu-
tion bandwidth (RBW, 2 6-119).
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10 Index
A RBW, VBW and SPAN .........cccccceenunen. 6-121
AC line RBW/SPAN......coooiiiiieiicee e 6-123
Connection 3-39 Referenge [evel. ... 6-90
VOUAGE...ooooi T 3-39 Sweep time .....vvvveveeeiiiieeeee 6-126
g Create (Program).......ccccccceveeviiiciiinnnnnnnn. 7-211
AC iNe fUSE ....ooviiiiiiei e 2-36 c kevs
AC 1IN SWItCh ...o.ccccccrveersecerrrss e 2-36 wrsor Koy
. Description ....c...ccoveiciiieieie e, 5-48
Action Keys ........c.ccecveiiiiiiiinn, 5-49, 7-228 Parameter entry 5.59
ADC overload (warnings) .........cccoccuueeeenne 9-27v3 T T T
Adjust (WINdOW Siz€)........ccoevvveeeeiiiieennne 7-266 D
AM/FM demodulation .............ccccooceeennne 6-160 Date ..oooiiiieee 6-185
Analyze (Iogfil€) ......coeiiniiiiiiiiiiiieee 7-254 Default setting
Arrow keys (description)..........cccoovieeene 7-226 Coupling RBW/SPAN ........ccccceeviineen. 6-123
ASCII file (measuring data) ...........c.c...... 7-255 Default settings
Attenuation..................... See Input attenuation Coupling....ceeveeiiiiiiiiee e 6-91, 6-122
AVEraging......c.eeeeeiiieeeeeiiiee e 6-135 Instrument ..., 6-70
AVG (trace info).......coevviiieeiiiiiiiiiieee 6-137 Demodulation
AVG detector.......ocueeiiiiiiieeiieeeieeee 6-129 Filter bandwidth..........cccocociiiiiie 6-161
B MOdE ..o 6-161
Monitoring volume...........ccccoooieeeenee 6-161
ggﬁzvt? dyth """"""""""""""""""""""""""" 5-49 DEtOCION coovvviiesrriiniiinsinsrnsie 6-128
Channel power 6-149 Device Drivers
Demodulation ... 6-161 Windows™ 2000 ..........cccoovrvriiiinnnns 7-203
...................................... . ™
Occupied (channel power) .................. 6-151 Wlndows XP o 7-207
Resolution.........cccoviieriiieee e, 6-119 Dgwce Error (system messages) .......... 9-272
VIBEO. eerr oo 6-120 DIagram area ............uwrssivvecsssssvnnes 551
Begin (Measurement)..............coooooo........ 7.246 D!agram display ..o 7-223
Display
C Demodulation settings .............ccccece.. 6-175
Call up Diagram .......coocoeeeeiiiiiee e 7-223
Input field ............ooeeeiininennn. 7-231, 7-232 Frequency................. 6-72, 6-73, 6-75, 6-79
MENU ..ottt 7-230 Instrument settings ........ccccccevveennnn. 6-171
Center frequency Marker.......oooouueeeeiieiiiieeeee e 6-95, 6-99
ENtry oo 6-73 Module data ..........cocveeeeiiiieeciiieee 7-269
Step Size ..oovviiiiii, 6-80, 6-104 Program version..........c.ccccoveeeneeennnen. 7-268
Change Settings for the channel power measurement
Input fields ......oooooeiiiiiiiie T-228 e 6-173
MENU ..ottt 7-230 Settings for transducer sets................. 6-176
Window COIOr ......cooiiiiiiiiiieieieeeee 7-267 Spectrum analyzer settings ................ 6-172
Channel power Statistics.....oovveiiiieeiee 6-196
Bandwidth.........ccccoiviiiiii 6-149 TraCe ...uvveee et 6-131
Measure.......c.cccoevieeiiieenie e 6-149 Tracking generator settings................. 6-174
Configuration (program) ........c..ccccceeeennee. 7-200 WINdoW ... 7-222
Connection (USB)............. 7-203, 7-207, 7-216 Display liN€......cccovvviiiiiiiiiiee e 6-110
CoNNECLONS ...eeeeieeeeeeeee e 8-270 Display mode, trace .........ccccceevevvereennnnee. 6-135
Control Displaying module data ...............ccc........ 7-269
With arrow Keys .......cccccvviiiiiieennnn, 7-226 £
With mouse.........cccoeii, 7-229
With SPACE KEY rrvvvvvvoeeooeoeoeoooeo 7.208 ENTER...: .................................................. 5-49
With taD K€Y rrovoooooooeeeeooeeeeoeoo 7-228 Enter (8CtHON KOY)....occvvvvvemveiescrs 7-228
Control (program) .......cccceeeeveeeeeecieeeeene 7-222 ENry.ccecnccnnnescsnnsscnnnn See Parameter entry
Control elements ............cccceeeeueereereenennee. 2-35 EITON MESSAGES .vvvvvvvvrvvvrvrsrvrssssssssss 9272
Coupling Esc (action Key) ....c..oeveviiiiiiiiiiiiiiieees 7-228
DUt .....oovoeeeeeeee e 6-122 ESC/CANCEL ... 5-49
Input attenuation..............ccoeeeueeeennenne. 6-90 Exit (Program) .............c.oooooovvveneee 7-217, 7-219
Export (measuring data) ...........ccccceeeeeee. 7-255
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External triggering input...........cccccovneeee. 8-271 K
= Key assignment ........... See Function key area

: . Function keys.........cccoovvvveveeiiiiccie, 5-61
Find Maximum ................ooooovvvvvvee 6-95,6-99 Keyboard connector.............c.cccccceevene... 8-270
Frequency

COoUNEr ..o 6-97 L

Measurement...........cccceeevviiieiiniiee e, 6-97 Level (tracking generator)............cc.cc...... 6-159

Range ..o, 6-75, 6-79 Level axis
Frequency (tracking generator)............... 6-159 Display range.......cccccoveveeeeeiiiciieeeen. 6-86
Frequency axis Offset v 6-85

Display mode..........oooviiiieiiiiiiiiiiiee, 6-76 Reference value........cccccccceeeiiiiinnnnenn. 6-84

Display modes .........cccceeeviieveiiiiieeeee, 6-78 Level display range.........cccccevvieeiiiiinenen. 6-86

Setting.....covviiiieiie, 6-73, 6-75, 6-79 Level offset....cccveeiiiiicei e, 6-85
Frequency offset (tracking generator).....6-154 Tracking generator..........cccccceeveeeennns 6-158
FS315 (USB connection)..7-203, 7-207, 7-216 Limit lines (display) ........ccccveveeeciireeennen. 7-249
Function Logfile

Display .....ooociiiiee e 7-225 ANAIYZE ..o 7-254

Keys (description)........ccccoeveeeeiiinennnnne 7-227 SAVE oot 7-252
Function key area, key assignment........... 5-52 M
Function keys Marker

AssignmeNnt........ccccveeeeeiiiiie e 5-61 .

DeSCriPtioN........ccvvieecerieeererieias 5-48, 5-52 '\D/Ilsplay """"""""""""" 7-220, 7-223, ;ggj
FUNCHON tESt ... 3-40 ngs e 6110
Functions (overview) ..........ccccecevveveeee... 7-234 Values 7.220. 7-223. 7-234
FUSE ..o 2-36

Markers

H Center frequencCy ........cccocveeeiiiieeeenns 6-102
Handle ... 3-37 Display ......ccooviieiiiiiiee 5-51
Headphones ........ccoccoviiiiiiiice, 8-271 Frequency measurements................... 6-97
Help (start) ..., 7-268 Level differences.........ccccocveiiiienennnnn 6-100
HzZ oo 5-47 Maximum ... 6-95, 6-99
| Noise power density ..........ccccovvveeernne 6-106
. Signal bandwidth...........ccccocoiiiienn. 6-108
INput....oo e See parameter input Step size 6-104

Input attenuation P SIZE coiiiiiiie et
X TrACE e 6-95

Automatic......ooeiiiii 6-90

. Values ..o 5-51

Coupling..coeeeee e 6-90 Math 6-138

LOW DISTORTION . 690  Math

LOW NOISE 6-90 MAX oot 6-136

Manual ... 6-89 Max. Hold........ccevveeiiiieeeeee e 6-135

""""""""""""""""""""""""""" Maximum .......ccccccoiiiiii . 6-95
. l\llj(t)fFill\l/éAL ............................................... 6-90 Measurement
pC I 7231 AM/FM demodulation...............c.......... 6-160
Al UP. e Channel Power ... 6-148
Edite e 7-230 Exit 7.219
EXit e 7-228 e
o Frequency ..o, 6-97
Input sensitivity ..o 6-92 Monitore 7.249
:Eg‘gﬁ (roram) """""""""""""""""""" g:%g Noise power density ..........ccccovcveeeeenne 6-106
nstrumant Occupied bandwidth ..................... 6-151
Functions (overview) ............cccccccnneee. 7-234 giownilr bandW|d th """""""""""""""""" gj gg
USB connection............ 7-203, 7-207, 7-216 INATDANAWIAI. ocvvev e
) Start.....ooe e 7-246
Instrument functions ................ccoocce 5-61
Inst tinterf. 6-188 TOl e 6-162
Instrument :nterfaces """""""""""""""" 8-270 Tracking generator...........ccccccceeeeeeiis 6-152
Igzt:angt sr:aginzcs:es """""""""""""""" ) Transducer function............................ 6-164
DISPIAYING v 5-68, 6-171 Measurement example
PRESET 6-169 Frequency ... 4-43
"""""""""""""""""""""""" Frequency response............cccccveeeee.... 4-45

SAVE...eiiii e 7-248 Level 4-43

i 6-177 TWOPOI ... 4-45
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Measurement sensitivity............cccccceeeeiie 6-92 Operation
Measuring data (export) ..........cccceeevunnenn. 7-255 Manual .........coooeeeiiiiee e 5-47
Measuring example OULPULS ... 8-270
Frequency......ccoccvviieee i 7-219 OVERLOAD (warnings) ......ccccceccveeeeennen. 9-273
LeVEl v 7-219 Overtemperature Error (system messages)... 9-
Menu 272
AMPT o 5-62, 6-83 Overview
BW/SWEEP........cccccooviiieiiien. 5-64, 6-118 FUNCLONS ..eoeeiiiiiiee e 7-234
Call up and change..........ccccceveevunnen.n. 7-230 MENUS ... 7-234
Calling and changing.........cccccceeecvveeeennne 5-53 ShortCUtS.....eevviviiiee e 7-234
Display .....ooociieee e 7-224 Overwrite Mode........cccevveviiieeeviiiee e 6-135
FREQ/SPAN........ccoovieiieeeee 5-61, 6-72 P
MEAS. ... 5-66, 6-143 Parameter entr
MKR - 5-62, 6-93 Diroct Y 555
OVEIVIEW ... 5-61 N I """ t """"""""""""""""""""" 5.57
TRACE ........ooooveeeevennnreneeneessssses 5-65, 6-131 Solocton G s A
TRIG ..o 5-65, 6-140 p ter inpu t """""""""""""""""""""
Menu area .........oooveiiiiiiieeeeeeeee e 5-52 a[r)a_meter inpu 7.931
Menus (OVErVIEW) ..........ccceueeveeveeeeenenne. 7-237 Sglee((::t """""""""""""""""""""""""" 7:232
BW/SWEED .....vvveeeeieeiiiiieieeeeee e, 7-240 e
. With arrow Keys ........ccooeeeviieeeeeeeiennns 7-232
File (pull-down) ......cccceevviiereieiiee e, 7-234 With numeric keve 7.930
Frequency......ccccooeiiii 7-236 PC Y8 s
Function (pull-down)..........c.ccccvevennnee 7-235 .
Help (pull-down) .ooooooooooooooooooooo 7-245 System requirements.......................... 7-200
MBIKET ..o ecorereeeeeeseereees e 7238 USB connection............ 7-203, 7-207, 7-216
Measure.........ceeeeeeeiiiiiee e 7-243 R See monitor
LI = (o= TSR 7-241 PC SOMtWAre ... See program
. PEAK detector .........cccccevviiieiiiiiiiee e, 6-129
THQQEN e 7-242 Peak excursion 6-112
View (pull-down) .........cccoviiiiniinnns 7-245 PLL unlock (war'r.1'i.r'1ms”) """"""""""""""" 9-273
MR, HOI oo 6-135 Power G8) e
MOd_eI designation ............ccocceiiiiinniie. 6-196 Measurement in the time domain (ZERO
onitor
Display .....oooceiee e 7-222 M SPAN) thhl """"""" SPAN<6-(;4L613
Measuring values ...........cccccooiininnneen. 7-249 e1a4$8ur|ng e channel power ( ).6-
Monitor connector..........ccccceeeviiiiiiieeenen. 8-270 . .
Mouse (Control)............... 7-220, 7-229. 7-234 Noise power density ..........ccccoecveeeennee 6-106
Power-on cycles .......cccccveeeeeiicciiiiieeenn. 6-196
N Preset.....cceeviii 6-169
Navigate Print
With arrow Keys .......cccceevvvvciiieeeneeenn. 7-226 Window (screenshot).........ccccceeeeenns 7-257
With mouse.........cccovvveeeiiiiiiieee, 7-229 Program
With space key ......cccceeveevieiciiieeeneenn, 7-228 Control ... 7-222
Withtab key......ccooovveeeeeiiiiieeeee, 7-228 Create .....coooeceeeeee e 7-211
Noise power density ...........cccoeccvvvveeeennnn. 6-106 EXit e 7-219
Numeric keys (description)..........ccccc....... 7-226 Install......cccoeeveeiiieee e 7-200
Numerical keys Start...oo o 7-217
Description........ccoveeiveiiicieeeeeee e 5-47 uninstall .......ccccoeeeiiiiieee e, 7-213
Parameterentry........cccooveeeeiiiiiiiciinn, 5-57 update .....ovveeeieeec e 7-214
0 Version (display) ......ccccceevvccviieeenennnnn. 7-268
Offset Putting into operation.............ccccovveeeeeeen. 3-37
Level .o 6-85 Q
THQQEr i 6-142 QUASI PEAK detector.........ccooieeennnnen. 6-129
Operating hours.........ccccovviiiiiii, 6-196
Operating mode FR{BW See Resolution bandwidth
Freq Fixed (tracking generator)........... 6-159 Refer.é.r.].éé """""""" €€ Resolution banawl
Spectrum analyzer.........c.ccoccceeiiieninns 6-71
. Input and Output .......ccceeeiiiiiiie. 8-271
System settings ........occocceiiiiiiiienn, 6-167 Point on measurement diaaram 6-115
Tracking (tracking generator) .............. 6-154 gram.........
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Pointon trace ........occcvveeeiieiiiiiiee. 6-115 Stock nUMbEr........cooviiiiiiie e 6-196
Reference level Stop freqUENCY ......coevvvviieiiieie e 6-79
CoupliNg...cc i 6-90 SWeep......cocccvirieeeeennn. See Frequency sweep
ENtry oo 6-84 ContiNUOUS .......ccuviiieiiieee e 6-125
Reference point N-tiMeS ..o 6-125
on measurement diagram ................... 6-115 Number of .......ccccoevviieie e 6-125
ONtracCe...ccooiiiiieee e 6-115 TIME e 6-126
Reference position of trace (tracking generator) SYS
................................................................. 6-158 KEY it D49
Reference source System functions..........cccccoeeiiienn. 6-167
External.........ocoeviiiiiii 6-187 System information ...........ccccccoeiineenee. 6-195
Internal.........ccoooiiiiii 6-187 System messages .......ccccccceveeeiiieeeennne, 9-272
Reset ... 6-169 Device Error.......occceeeeeeeeiiiiiieeee, 9-272
Resolution bandwidth .............................. 6-119 Overtemperature Error........................ 9-272
RF attenuation............... See Input attenuation System requirements (PC) ..................... 7-200
RFE INPUL ..., 6-83 T
RS GRIECION oo 6-129 TED KEY .o 7-228
Rotary knob Third-order intercept point 6-162
Description..........cccccoo 5-48 Time PUPOINT. oo 6-185
e 559 TN BXIS..evvvvrvrrverrres e seernesrerne 6-77
S Time domain (ZERO SPAN)
SAMPLE detector........cccceeviieveiiiiieeeee 6-129 Power measurement..............cccco.....e. 6-144
Save Switchover ........ccccoviiiiiii 6-77
Instrument settings ........ccccceeeeeiinnnnee. 7-248 TOl e 6-162
Logfile ..., 7-252 TraCe .uueeieie e, See Trace
Measuring data (ASCII file) ................. 7-255 AVEraging.......ccoevceireiieeeee e 6-135
Screenshot (Window)..........ccccceeeeeens 7-256 Difference function...............cccccuvnneen. 6-138
Screen Math ....oooiiiee 6-138
Layout......cccoviieiieee e 5-50 Max. Hold .........coooiiiiiiiieeeeeeeee, 6-135
ZOOMING ..eeiiiieeiiiiiiiieeee e e e e e cecirreeeeaae e e 6-78 Min. Hold .......ooovieiiiiieee e, 6-135
SCreen Saver ......ccceevviieie e 6-190 Overwrite mode........ccccceevvcveeeeriiieeeenne 6-135
Screenshot Selection .......ccooceiiii 6-132
Print window ..........ocooiiiiiiis 7-257 Traces
Save Window........cccooovviiiiiiiieereccics 7-256 Blanking ........cceeeeeiiiiiiiiieeeee e, 6-137
Self-diagnostics ..........cccccvveeeieeiiiiiin, 7-269 Freezing....cooocceveeeieiccieee e 6-137
SelftestS ..o, 6-194 Tracking generator
Service Manager Series 300 Entering frequency...........cccccvvveeeeen.n. 6-159
Start.. .o 7-211 Enteringlevel .......ccccovvveeeieiiiii 6-159
Setting lever......cooovveeiiicc 3-37 Freq Fixed.....cccccoovviiiiiieie e 6-159
Setting up the Instrument .......................... 3-37 Frequency offset........ccccccveiiiiininnnen. 6-154
Settings (instrument) Level offset........ccooccniieiieiiiiiiieee, 6-158
SAVE...iiiiiii e 7-248 Reference position of trace................. 6-158
Shortcuts (overview)........ccocceeeeeeeeienenneee. 7-234 Selectingmode ........ccccvveeiiiiiiiiie 6-154
Signal Tracking ..cooooooveicieeeeee e, 6-154
Marker functions .........ccccoccceeieiieeeeeee, 6-93 Transmission measurement ............... 6-154
Signal bandwidth ...........ccccoeieiiii, 6-108 Transducer factors
SPACE KEY ..t 7-228 Creating ......ccovveeeeeeee e 7-258
Span Transducer function.............ccccceeeiiinns 6-164
changingthe......ccococcviiiiiiinnne, 6-76, 6-78 Transducer Sets
ENtry oo 6-75 USING ..ot 6-165
Start Transmission measurement.................... 6-154
Help oo, 7-268 Trigger
Measurement...........ccccovveeeeeeeeeccnnenen. 7-246 Free-running .........cccooeeeveeeeeicciiiiee. 6-141
Program........ccccceveeiiiiiiieeee e 7-217 Internal .......ccooveeiiiiiieee e, 6-141
Start (Service Manager Series 300)........ 7-211 Offset covviieiiii e 6-142
Start frequeNncCy ......ceoeeveciiiiiieee 6-79 Vid€0....uiiiiiiiieee e 6-141
Step size center frequency...................... 6-104
Step size, center frequency....................... 6-80
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U ADC overload..........cccceeeeeeiiiiiiieeee. 9-273
UNCAL (Warning) ......cceeeeveeeeiiveenesiineenns 9-274 OVERLOAD......ccceeveiiieeeeeee e 9-273
Uninstall (program).........ccccceevviveeeevnnneen. 7-213 PLL UNIOCK ..eeeeieeiiiiiiieeeee e 9-273
UNIt KEYS .eveieeiiiiiee e 5-47 UNCAL ..ot 9-274
Update (Program).......ccccccceeeviiieneniinnnnn. 7-214 Window

USB connection................ 7-203, 7-207, 7-216 Adjust window Size ..........ccceciveenen. 7-266
USB interface .......cccccovveeiiciiiiciece, 8-271 Change window color ............ccecuenee. 7-267
USB StCK ...eeeiiiiiieeiiiieee e 3-42 DisSplay .....cceveeiiiiiee e 7-222
Vv Print screenshot.............cccooeeeie. 7-257
VBW oo See Video bandwidth SaVE SCrEeNSNOL .o vsvvsvrsvrsvvo 7-256
Video bandwidth...........ccccoooiiiiiiinl 6-120 z

Volume (demodulation) ...........ccccoeceeeenne 6-161 ZOOM ..ttt e 6-78
W Zoom functions .........ccccceeiviiie e 7-245
Warnings ......oooviiiiiieeeee e 7-223,9-273
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