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High-end func 47

PO % 3 3 .
@ Frequency range 9 kHz to 3 R %h an @ Low weight —under 8 kg/18 Ibs
tracking generator @ Internal battery option with typ. 1 h operating time
z

@ 1/Q demodulation band <> @ Extensive measurement routines such as TOI, 0BW, time
@ DANL-152 dBm(1

domain power, channel/adjacent channel power
@ Total measu @ gty <0.

ROHDE&SCHWARZ
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You no longer have to make comprises

Model overview Frequency range Tracking generator
when buying a spectrum analyzer. You R&S®FSL3, model .03 9 kHz 10 3 GHz no
can now get high-end features without R8S®FSL3, model .13 9 kHzt0 3 GHz 1 MHz 03 GHz
stretching your budget — the R&S®FSL. R&S®FSLE, model 06 T .
The R&S®FSL is an extremely lightweight R&S®FSL6, model .16 9 kHz to 6 GHz 1 MHz to 6 GHz
and compact spectrum analyzer that is
ideal for a large number of applications
in development, service and production. The high-end approach is also evident Its compact size and low weight, plus
Despite its compact size, it offers a in the operating features. As with the its optional battery pack, make the
wealth of functions more typical of R&S®FSP and R&S®FSU, the main func- R&S®LSL idegl for mobile use.
the high-end range, thus ensuring an tions of the R&S®FSL are directly acces-
excellent price/performance ratio. The sible by fixed-assignment function keys, %)has unf lug & play up-
R&S®FSL is the only instrument in its with additional functions accessed using 0 Bhjiltties. can be added
class that features a tracking generator softkeys and tables. This shortens the Ut open strument.

up to 6 GHz and can I/Q-demodulate learning curve for new users.

signals with a bandwidth of 20 MHz. ; @

FSL - SPECTRUM ANALYZER - 9 kHz ... 6 GHz

MHIJ 10.56 dBm
200000000 MHz

| |
(S, S S

-100 ----

CF 15.2 MHz SPAN 4.0 MH=z

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raeservices.com
2 Spectrum Analyzer R&S®FSL



To receive a calibration and/or repair quote-RMA from R.A.E. Services Inc.
_ o Click here>> www.raeservices.com/services/quote.htm
Main characteristics

@ Best RF characteristics in its class # Robust and compact
@ largest I/Q demodulation bandwidth in its class  Carrying handle and low weight (<8 kg/18 Ibs) for mabile use
@ High measurement accuracy @ Optional battery operation
# High resolution filter accuracy owing to all-digital @ Wide range of functions, simple operation
implementation @ Easy on-site upgradeability

o
D
N &

<>'he compact size of the R&S®FSL is
illustrated by this nearly-to-scale picture.

——Ee— - Yet the R&S®FSL is a full-featured analyzer
with the widest range of functions and the

i’m‘l‘ best RF characteristics in its class.
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Exceptional péerformance S class

With phase noise of typ. —103 dBc (1 Hz)
at 10 kHz from the carrier, a third order
intercept point of typ. +18 dBm, a band-

width range from 10 Hz to 10 MHz, and a
displayed average noise level (DANL) of
typ. —162 dBm, the R&S®FSL compares
favorably with high-end analyzers. This
makes it very useful in production, ser-
vice, field use and in labs. The RF atten-
uator, which is adjustable in steps of

5 dB, and the optional preamplifier en-
sure an optimum usable dynamic range.

Condensed specifications

R&S®FSL6, model .06 R&S®FSL6, model .16

Frequency range 9 kHz to 6 GHz 9 kHz to 6 GHz

Frequency accuracy % 1x10°

With R&S®FSL-B4, 0CXO @ @ 1x107

Resolution bandwidths &
Standard Hz to 10 MHz in 1/3 sequence, zero span additionally 20 MHz
With R&S®FSL-B7 O@ 10 Hz to 10 MHz in 1/3 sequence, additionally 1 Hz (FFT filter)

Video bandwidths % <> 10 Hz to 10 MHz

1/Q demodulation bandwidth 20 MHz

Phase noise typ. =103 dBc (1 Hz) at 10 kHz from carrier, 1 GHz

DANL
With 300 Hz RBW typ. =117 dBm
With 1 Hz FFT RBW and prea 500 MHz: typ. —162 dBm
(options R&S®FSL-B7, -B22) 3 GHz: typ. —158 dBm

TOI typ. +18 dBm

Detectors pos/neg peak/auto peak, RMS, quasi-peak, average, sample

Level measurement uncertainty <0.5dB

Tracking generator no yes no yes

Frequency range 1 MHz to 3 GHz 1 MHz to 6 GHz

Output level —20 dBm to 0 dBm —20 dBm to 0 dBm

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raeservices.com
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The most extensive set o

Channel power measurement (CP)

Adjacent channel power and multicarrier adjacent
channel power measurement (ACP and MC-ACP)

Fast ACP

Time domain power measurement

C/N, C/N,

0BW

TOI measurement

Modulation depth measurement (AM%)
Complete range of detectors

Selectable number of trace points

Level units

Frequency counter

Noise and phase noise markers
n-dB down marker

RRC and channel filters

FFT filters 1 Hz/300 Hz to 30 kHz
LAN interface

Limit lines
Transducer factors
20 MHz 1/Q demodulation bandwidth

USB

Help function
Optional
Gated sweep O
Power measurement with R&S“GURR

AM/FM/@M measurement demed

TV trigger
WLAN modulation spe

Bluetooth® modulation and spectru

Cable TV measurements

measuremRgN13

UNGLIONS 1N 1tS ¢lass

Highly configurable or standard-compliant predefined functions for precise power measurement of
modulated signals

Adjacent channel power measurement in time domain with channel filters, faster than normal ACP measure-
ment

Determines burst power

Measures carrier-to-noise ratio relative to 1 Hz or the selected channel width
Measures occupied bandwidth at the press of a button

Simplifies TOI measurement

Determines modulation depth of AM signals at the press of a but

nt for spurious
measurements over a wide frequency range

dBm, dBuV, dBmV, dBUA, dBpW, V, W, A

Fast determination of frequency at the accuracy
50 ms measurement time

dBm (1 Hz) and dBc (1 Hz) including a

Fast filter bandwidth determination

e, 1 Hz resolution with

Uses a remote control interfac
|EC/IEEE bus card

gy responses of the test setup

san be transferred blockwise (up to a length of 512 ksample) via the
ssed externally. The bandwidth depends on the selected sampling
Hz, which covers the signal bandwidths of the most common mobile

sfor USB rpemmogy s, e.g. for storing measurement results and plots or for easy firmware updates
ates the nenuals
:iduation spectra of burst signals

|'accuracy and eliminates the need for a separate power meter

eferates a trigger in response to selectable lines of a TV signal

Determine the modulation quality (EVM, flatness, constellation diagram), spectrum mask and ACP of WLAN
signals

Measure power, spectrum and modulation quality (DEVM, frequency drift) for Bluetooth® basic rate and
enhanced data rate signals in accordance with the Bluetooth® standard

Push-button measurements for analog and digital cable TV networks
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X .
Fast and versatilé Th proauction

The R&S®FSL is ideal for fast, easy mea-
surements during production. A quick
check of the level and frequency is often
all that's needed. The R&S®FSL's high
speed of >80 sweeps/s in zero span,
including remote output of data (or trace
data), ensures high production through-
put.

Even a simple level calibration can be
streamlined and accelerated with the

R&S®FSL's integrated complex measure-

ment functions — a special multisum-
mary marker measures different levels
in the time domain in a single sweep.
This eliminates reset and remote control
overhead time. For fast synchronization
or triggering, the R&S®FSL-Bb additional
interfaces option — which includes a
special trigger interface — can be added.
The R&S®FSL also features the function-
ality needed to handle more complex
tasks, for example a wide I/Q demodula-
tion bandwidth.

Wireless interfaces such as WLAN are

becoming widespread, even in mobile

phones. This requires a greater number
of modulation measurements on broad-
band signals during production. With its
I/Q demodulation bandwidth of 20 MHz,
the R&S®FSL is ready for the challenge.

In addition, the R&S®FSL offers the fol-
lowing functions:

@ Fast ACP measurements in the time

domain u@el or RR “%
@ Fastfreq ter wj ‘I.l'
easur@ fimes

# Fast power meast@ ti@

Remote control via LAN or
IEC/IEEE bus in line with SCPI

The standard remote interface is a
10/100BaseT LAN interface that provides
significantly higher speeds than an
|EC/IEEE bus for transferring large data

volumes. o offers considerable cost
adva IEC/IEEE bus wiring.
Howreve EEEDb ote control
aed by 4 WY the

TF3L-B1
The€onin@rd) set of the R&S®FSL fol-
lows SC nventions and is thus

|%2 mpatible with the RRS®FSP
S®FSU analyzers.

The R&S®FSL is immune to reliability
problems caused by mechanical switch-
ing of the RF attenuator, since its RF
attenuator switching mechanism is com-
pletely electronic and thus not subject
to wear.
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Ve

Input command = DR Output R&S®FSL
| . -28.3,

SENSE:LIST:POW

100MHz,-0dBm, 10dB, 10dB,NORM, TMHz,3MHz,434us,0,
200MHz,-20dBm, 10dB,0dB,NORM,30kHz, 100kHz, Tms, 0,
300MHz,-20dBm, 10dB,0dB,NORM, 30kHz, 100kHz, Tms, 0;

Remote control of the R&S® FSL via IEC/IEEE bus in list mode cuts down on measurement time.

Lightweight and ¢
maintenance a

<,
# Easy portability due to g%%ﬁ
low weight or directional power measurements
@ Optional interpa @for AM/FM audio demodulator (Mkr
cordless use;dera ’*\' e can Rl Demod) for interference identification

expanded by Skqply replacing(iRe # Extensive functions for power
battery pack & measurements
@ Carrying bag with space Torextra @ Storage of settings and measurement
battery pack and accessories results internally or on USB memory
@ Connector for RRS®NRP power stick
Sensors; no separate power meter
required

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raeservices.com
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Ideal for service

# Cost-effectiveness @ Built-in frequency counter @ Easy output of measurement results
# High measurement accuracy # Tracking generator for directional to USB printer or file
@ Extensive evaluation options power measurements (for example
@ Wide range of functions with the R&S®ZRB 2 or R&S®FSH-72
VSWR bridge)

The R&S®FSL's excellent price/perfor-
mance ratio makes it a must for every
developer’s lab bench, as indispensable
as an oscilloscope or multimeter. Its @ (uasi-peak detectq
range of functions and operation are widths of 200 Hz, 9
largely identical with those of the ek
R&S®FSU class of reference analyzers,

simplifying the reproducible verification
of measurements.

CDMA IS95A FWD

CDMA IS95A REY

CDMA IS95C Class O FWD
CDMA IS95C Class O REY
CDMA 1-STDOOEB FWD
CDMA 1-STDODO8 REY
CDMA IS95C Class 1 FWD
CDMA IS95C Class 1 REY
W-CDMA 4.096 FWD
W-CDMA 4.096 REY
W-CDMA 3GPP FWD
W-CDMA 3IGPP REY

CDMA 2000 DS

CDMA 2000 MC1

emote control via LAN
CDMA 2000 MC3
TD SCDMA FWD

<
%% (@ ection to MATLAB®
z TD SCDMA REY
WLAN A
:

The R&S®FSL’s wide scope of functions also
extends to channel/adjacent channel power
measurements. To simplify use, many default
settings can be selected by pressing a button.

accuracy
gasurement results

EEERREREERE RN ER R RE R RN
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Easy upgradesan

The R&S®FSL has unique plug & play up-
grade abilities. All options can be added
without opening the instrument. This
has several important advantages:

@ No extra alignment after installation

@ No recalibration

@ No need to send in the instrument,
thus negligible downtime

@ No installation costs

# Easy installation of additional
functions

The wide range of additional interfaces
provided by the R&S®FSL-B5 option
expands the application range of the
R&S®FSL:

eservices.com/s

a wide range o

@ |F output/video o

# Trigger interface for fast
measurement on frequency lists

@ Connector for an R&S®NRP power
sensor (replaces the USB adapter for
the R&S®NRP power sensors)

Battery pack (R&S°®FSL-B31)

DC power supply (RE&S®FSL-B30)

IEC/IEEE (GPIB) bus interface (R&S®FSL-B10)

0CXO (R&S°FSL-B4)

Additional interfaces (R&S®FSL-B5)

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raeservices.com
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The most extensive set of TUnCtoNnS 11 its Class

Scalar network analysis

Models .13 and .16 of the R&S®FSL, which include a tracking
generator, can quickly and easily measure frequency response,
filters and attenuation. The n-dB down marker determines the
3 dB bandwidth of a bandpass filter at the press of a button,
for example. The R&S®FSL measures return loss or matching
by using an external VSWR bridge. Precision is enhanced by
Through, Short and Open calibration methods.

Mors [

Third order intercept (TOI) _
The R&S®FSL can determine the TOI from the spectrum at the —

press of a button. It automatically detects the useful carriers

and thus determines the intermodulation sidebands. The ins}

ment’s maximum dynamic range of 95 dB is high for its cl@

RF attenuation steps of 5 dB further enhance its L@fu
(S &

V(O
Modulation depth\ye s%n
The R&S®FSL mea he m
at the press of a button. T arker function positions
three markers — one each on the’carrier, the upper sideband,
and the lower sideband — and uses the sideband suppression
to determine the modulation depth. The modulation depth of a
two-tone signal can be determined selectively by predefining
the modulation frequency, for example by starting with a 90 Hz
sideband and then moving to the 150 Hz sideband of an ILS
signal. The high linearity of <0.2 dB ensures a small absolute
measurement error.

tiorrdepth of an AM signal

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raeservices.com
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Phase noise measurement with phase noise marker

The phase noise marker provides a quick measurement of the
phase noise at a specific carrier offset. The result in dBc (1 Hz)
includes all necessary corrections for the noise bandwidth of
the filter, the detector used, and averaging. The phase noise of
typ. —103 dBc (1 Hz) at 10 kHz from the carrier is sufficient for a
number of oscillator measuring tasks.

Mora L

Gated sweep

The R&S®FSL uses the gated sweep function for burst signal
measurements. This function can display the modulation spec-
trum of a GSM signal or a burst WLAN signal (as shown in t

5@ @ .
&@ @ | A
& &

The TV Trigger R&SESKBE g
selectable lines and the hog
Video formats with 525 or 625
modulation are covered.

es™a trigger in response to
T vertical blanking interval.
es with positive or negative

HulidfCum

Mora [k
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Channel power measurements
Channel power measurements use integration to determine the
power within a defined channel bandwidth. The full-featured
RMS detector is used to measure the correct power indepen-
dent of the signal, which ensures good repeatability and accu-
racy. The channel width can be defined by the user or selected
from an extensive list of transmission standards.

Swenp
Painks

Adjacent channel power (ACP, MC-ACP) measurements, for
example cdmaOne

The ACP measurement function determines the adjacent chan-
nel power as an absolute value or relative to the useful carri
The R&S®FSL offers predefined settings for many transmi
standards, but parameters can also be user-defingd, wf
nel widths and spacings for up 12 channels anglu

. &&@@
A

B Chasrel  EisnisnbCOmn (G0 BBV

1 e 100 1 oW er 1 LB el

T
Fast ACP in ti main with s
filters
The fast ACP function mea adjacent channel power in
the time domain using standard>ompliant channel filters. This
reduces the measurement time necessary for a specific repeat-
ability by a factor of 10. It also provides an easy way to deter-
mine transient, time-dependent adjacent channel power.

ompliant channel

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raeservices.com
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Burst power measurement: time domain power

This feature allows the burst power to be measured in the time
domain. Display lines delimit the evaluation area, thus making
it possible to determine the power during the 147 useful bits of
a GSM burst, for example.

Canlrves
g

Occupied bandwidth (0BW)
0BW is a measure of the bandwidth occupied by the signal.
The R&S®FSL determines this value from the total power within

the span and the individual external power values, for examp

0.5% of the power. The remaining value then corresponds 1o

99 % of the bandwidth. The fully synchronous fregaeng -u

and the high number of trace points make this i€ NN

Very precise. % gﬁi
Q%

ON @

Arpust
Settings

@U )

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raeservices.com
Spectrum Analyzer R&S®FSL 13



To receive a calibration and/or repair quote-RMA from R.A.E. Services Inc.

AM/FM/@M Measurement Demoduiator R&S FSL-K7

The AM/FM/@M Measurement Demodu- ~ Condensed data
lator R&S®FSL-K7 converts the R&S®FSL
into an analog modulation analyzer

for amplitude-, frequency- or phase-
modulated signals. It measures not only
characteristics of the useful modulation,
but also factors such as residual FM or

synchronous modulation.

100 Hz to 18 MHz
12.5 ms to 3276 s

Demodulation bandwidth

Recording time
(depends on demodulation bandwidth)

AF filters
Highpass filter

Lowpass filter

. . - Deemphasis
Display and evaluation capabilities: _
Modulation frequency

Measurement uncertainty

@ Modulation signal versus time T

@ Spectrum of modulation signal (FFT)
@ RFsignal power versus time
@ Spectrum of RF signal (FFT versus
max. 18 MHz)
@ Table with numeric display of
— Deviation or modulation depth,
+Peak, —Peak, + Peak/2 and RMS
weighted
— Modulation frequency
— Carrier frequency offset
— Carrier power
— Total harmonic distortion (THD) and
SINAD

Frequency de-
viation mea-
surement: Dis-
play of modu-
lation signal
together with
peak and RMS
deviation, car-
rier frequency
offset and car-
rier power.

salnct
Scraen
Calar Gal

More [k
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THD measure-
ment on an
amplitude-
modulated
signal: The
first harmonic
of the modu-
lation signal
is well sup-
pressed by

69 dB. This
corresponds
to a THD (D2)
of less than
0.1%.

AF spectrum
of an FM ste-
reo signal: The
19 kHz pilot
carrier, the
stereo signal
on the 38 kHz
subcarrier
and the RDS
subcarrier at
57 kHz are
clearly distin-
guishable. The
pilot deviation
is selected
using the
marker.
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Option R&S FL KRS, tranismitter measurements for
Bluetooth® V2.0 and EDR

Application Firmware R&S®FSL-K8 en-
hances the range of applications of the
Spectrum Analyzer R&S®FSL to include
measurements on Bluetooth® transmit-
ters. All measurements are carried out in
line with the Bluetooth® RF Test Speci-
fication (Bluetooth® SIG) Rev. 2.0+EDR
and cover the basic rate as well as EDR.

Integrated limit value monitoring is pro-
vided for all measurements and allows
analysis of the results in the develop-
ment and production of Bluetooth®
modules.

Relative trans-
mit power: EDR
relative transmit
power determines
the power of the
GFSK-modulated
and the DPSK-
modulated part
and the power
difference.

Modulation char-
acteristics: This
measurement de-

termines the maxi- .
mum frequency "Hht [tITH
deviation of all DRI
8-bit test IJFM Mlm
sequences of ] L .

the payload. In
addition, the
average value

of the maximum
frequency devia-
tions per packet
is calculated and
displayed.

Basic rate measurements
Output power

ACP over up to 79 channels
Modulation characteristics

Initial carrier frequency tolerance

Carrier frequency drift

EDR measurements <> &
Output power and relative transmit power %
Carrier frequency stability and modulation accuracy ([ @
Differential phase encoding @

&

Inband spurious emissions, gated

Exifi Rifisars

Ta Dutnut Sgetiiues - Adpn
T 1

Starn

Tk

Contness

Tt

Caonlifmesars,

Alack Counts 3

Loom
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Adjacent channel
power (ACP): This
measurement de-
termines the pow-
er of all adfacent
channels. The
power of up to

79 channels in
total can be mea-
sured. For EDR
inband spurious
the measurement
can be gated.

Carrier frequency
stability and mod-
ulation accuracy:
This measure-
ment determines
the frequency ac-
curacy within the
packet header,
the frequency
drift within the
DPSK part, as
well as the DEVM
metrics.
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Option R&SCFIL K2V ARAI0g and digital cable TV
measurements

The R&S®FSL-K20 CATV option provides easy-to-use push- TV standards
button measurements for analog and digital cable TV networks Selectable analog TV standards  Selectable digital cable TV stan-
as well as for analog TV transmitters. dards
B/G, D/K, I, K1, L, M, N QAM J.83/A (EU), J.83/B (US),
J.83/C (Japan)
PAL, NTSC, SECAM 40AM to 10240AM

Sy?bol rate 0.1 Msymbol/s to

Measurements
Analog TV

Carrier levels (pictyrean
carriers

lation parameters and errors:
Garrier frequency offset, symbol
frequency offset, MER, EVM, phase
jitter, carrier suppression, quadrature
offset, imbalance

Constellation diagram

Echo pattern
Signal statistics/CCDF, APD

Hu
O Fraed\scope function for detailed line
% (%
“determines the frequency
esponse of the cable TV network
by measuring the channel power of
& every channel

N N\ I
% O S frv-euaces
Channel tables Desenpton 1% Rands
A— adite
Channel tables t u{: o0 pre the R&S®FSL o P e priifl il 70N
. R 2 WHF 1 Pal BfG Goamnany 7000
for a specific ne : CECCE Pal B/ Germany 7.000
4 vl ] Pal B/G Gaemany . et
& Wi 3 Fal B/G Cosmany 7 D0
@ Channel numbers can bg to frequencies s S e L
o n al BG Gadman: 2
# The signal type for each tharel can be defined (analog ] A eonny e
o 0 o o i WHF ¥ Pl BfG Govma 7.0
TV signal, digital TV signal) as well as even more detailed 1 e 3 ol B/E Gaemany 7.000
. e . 13 v ] Pal BfG Garmaniy .00
properties such as the position of test lines e G w3 Pal B/G Gasmany 18,000
104 5P CH lnerer Pl BfG Gawmnany 7000
CITITICTE—— 7000
Thus the R&S®FSL is set up correctly just by entering the sama [parnc_strmen 1r 7,000
channel number. Channel tables can be easily copied and mul- =4 Tve= finakg TV =
. . . TV Standard [ore =|
tiplied between different instruments. U i —
o Dty e — T e
Calor Systam [Pad e jE40aM_gsa00
Bar Liro Fiokd  Line Typi Signal Typoe | Digital TV
[ @7 [cor 1w Sandaly [c2AM 30374 (DVB-C Euraps
Quist Line Finld  Line Constullatan M
. :I o A Rata ) II-.'i_'rmh,l"\

Sideband Position | Mormal

Rl =o ¥ |@.150

Sideband Position | Auto
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&S FEL-K20 Viclon Modwation

Video scope function (video line analysis) and vision modu-
lation

A dedicated video line trigger allows selected lines of the video
signals to be displayed for detailed analysis. The vision modu-
lation measurement further determines the modulation depth
and residual picture carrier level.

Digital TV signals

A table provides a quick overview of the most important modu-
lation quality parameters such as MER, EVM (both peak and
RMS), carrier frequency offset and symbol frequency offset.

Typical I/Q modulator impairments such as quadrature offset,

gain imbalance can be evaluated from the modulation error
table (see picture). A constellation diagram enables further

analysis of faults and their cause. o e NP

Adpest
Larriigan by

<>

<>\) G FEL-K20 G

Carrier-to-noise I‘atIO

The ratio of carri pse
different ways: @
¥etermine the C/N from

# In-service and off-servicg w-
the spectrum, with the notsemeasured in a channel that

is switched off (off-service) or in between channels (in-
service). The reference power can be measured from the
signal or be set manually.

4 In a third mode, the S/N is determined in the video signal :
from the quiet line. Min 10 He W 5.0 G

etletermined in

ratmi;

An automatic limit check with editable limits allows fast recogni-
tion of pass or fail condition. The pass/fail limit check with edit-
able limits is a standard function for all measured parameters.

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raeservices.com
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Option R&SFSL- KOl W AN T ransmitter measurements

WLAN Application Firmware
R&S®FSL-K91 expands the applica-

tion range of the Spectrum Analyzer
R&S®FSL by spectrum and modulation
measurements on signals in line with
the WLAN standards IEEE 802.11a/b/g/j.
The excellent price/performance ratio,
the compact size and the capability to
be remote-controlled make the R&S®FSL
an ideal WLAN tester in manufacturing
and production. The R&S®FSL's analysis
and evaluation capabilities, which en-
able measurements beyond the scope of
the standard, make it indispensable for
applications in development and trouble-
shooting. Functions, operation and re-
mote control commands are essentially
identical to those of the Signal Analyzer
R&S®FSQ with the option R&S®FSQ-KI1.

Setup tables it N
provide a quick S B
T iy s
overview of E::ﬂui I Sarnaby Bile H&t
the selected |
settings and == aie
quick CCESS 4o cns
to the setting — Sawtis Tiow ™=
Bur Count
parameters. | pogssBerss ey e
Sewep Counl BasTa
Timpyen Soflingn:
Taggei Mads  Frew fun Bt Typw Thwwect Litve Bl
Toope: Ofuet  RIDERET At Do b
Porwtr Livel Sty L - Dnvodulaio W Whps Gd OAM
[ae— Egand Burei Lergth
|‘:\'I'_,...-l. Q Wi Dwis Syrabals |

M Data Symbsh 138
Coanral Pedimason Srnartle

Adeasctd Seitrgs -
Tuackang
[>T

Timig
Lievel

Measurement |EEE 802.11a,
IEEE 802.11g
(OFDM)

Output power v, 17.391

Spectrum mask with limit lines and pass/fail indication v, 17392

Spectrum flatness with limit lines and pass/fail indication v, 17.3.9.6.2

Adjacent channel power v

Rise and fall times of the burst v

EVM '/
EVM display £ % T ver-

Constellation diagram

Constellation overview

Selectable tracking: phase, level, timing @ @

RF carrier leakage v, 17894871
Carrier frequency and symbol clock ema @QM, 17.3.9.5
CCDF and crest factor

Bit stream @ v
Header information 0 @ 7
Automatic modulg glection g%

K51 Wirwlom LAN
AT bre

Rt Sumeary

181

o+

Fusning
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IEEE 802.11b,
IEEE 802.11g-CCK/
DSSS, PBCC

v, 18.4.7.1
v, 18473
4

v/, 184738
v, 184738

ersus time

4

v, 184717

v, 18.4.7.4,184.75
4

N N S

Result sum-
mary provides
a quick over-
view of the
most impor-
tant measure-
ment values.

SaLngs
Gasnaral

Glerand

Stlatrilssi

OFDM allows
you to display
the constella-
tion diagram
for all or for
selected car-
riers.

SaLlngs
Gasharal

Barrnd
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Benefit from the advantages o

Versatile documentation and
networking capabilities

The Windows XP Embedded operating
system coupled with a wide variety of
interfaces makes it easy to insert mea-
surement results into documentation.
Simply save the screen contents as a
BMP or WMEF file and import the file into
your word processing system. To process
trace data, save it as an ASCII file (CSV
format), together with the main instru-
ment settings.

R&S®FSL

Make use of the advantages offered
by networking

The standard LAN interface opens up
versatile networking capabilities:

@ Link to standard network
(Ethernet 10/100BaseT)

@ Running under Windows XP Embed-
ded, the R&S®FSL can be configured
for network operation. Applications
such as data output to a central
network printer or saving results

networ

ing

The standard USB host interface allows
functions such as the following:

@ Quick firmware update from a USB
flash memory stick or a USB CD-ROM
drive

@ Connection of PC peripheral devices

(mgQus yboard)
® S nsfer, including large
(O]0N data vf SB flash
stick

on a central server can easily be ote ca thernet is even sim-
implemented. The R&S®F p ev i uilt-in VXI11 compatibility:

be optimally matched to a
environment.

@ You can import scpeen
directly into MS

your docum ion program, %

thus imm eate d@ﬁe S

; or do@nts or
nce

Ethernet network

pplication to the TCP/IP
nd acts like an IEC/IEEE bus
ZVXI11 is supported by commer-

d
ws I VISA libraries. The R&S®FSL can be

programmed and remote-controlled via
this interface just like on the familiar
IEC/IEEE bus.

—

Printer

R&S®FSL remote-
controlled from a PC

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raeservices.com
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Ordering information

Order designation Type Order No.
Spectrum Analyzer, 9 kHz to 3 GHz R&S®FSL3 1300.2502.03
Spectrum Analyzer, 9 kHz to 3 GHz, with tracking generator R&S®FSL3 1300.2502.13
Spectrum Analyzer, 9 kHz to 6 GHz R&S®FSL6 1300.2502.06
Spectrum Analyzer, 9 kHz to 6 GHz, with tracking generator R&SCFSL6 1300.2502.16
Options
Order designation Type Order No. Com
0CXO0 Reference Frequency, aging 1 x 107 /year R&S®FSL-B4 1300.6008.02 <>
Additional Interfaces R&S®FSL-BS 1300.6108.02 ~ides out, ngisesgource control,

SS®NRP power

TV Trigger R&S®FSL-B6
Narrow Resolution Filters R&S®FSL-B7
Gated Sweep

GPIB Interface

RF Preamplifier

DC Power Supply, 12V to 28 V
NiMH Battery Pack
Firmware/options

AM/FM/@M Measurement Demodulator S L-K706.02

Transmitter Measurements for Bluetooth® V2.0 and EDR &S®FSL-K8 1.9398.02

Power Sensor Support 1301.9530.02  requires R&S®FSL-B5 or R&RS®NRP-Z3/4
and R&S®NRP power sensor
Cable TV Measurements

WLAN Transmitter Measurements for [EEE802.11a, b, g,

1301.9675.02
1302.0094.02

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raeservices.com
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Order designation

19" Rackmount Adapter

Soft Carrying Bag

Additional Charger Unit

Matching Pad 75 Q, L section

Matching Pad 75 €, series resistor 25 Q
Matching Pad 75 €, L section, N to BNC
SWR Bridge 5 MHz to 3 GHz

SWR Bridge 40 kHz to 4 GHz

SWR Bridge 10 MHz to 3 GHz (incl. Open, Short, Load calibration standards)

Order designation

Average Power Sensor 10 MHz to 8 GHz, 200 mW
Average Power Sensor 10 MHz to 18 GHz, 200 m\W
Average Power Sensor 10 MHz to 18 GHz, 2 W
Average Power Sensor 10 MHz to 18 GHz, 15 W
Average Power Sensor 10 MHz to 18 GHz, 30 W
Average Power Sensor 9 kHz to 6 GHz, 200 mW
Thermal Power Sensor 0 Hz to 18 GHz, 100 mW
Thermal Power Sensor 0 Hz to 40 GHz, 100 mW

Type
R&S®ZZA-S334
R&S®FSL-Z3
R&S®FSL-Z4
R&S®RAM
R&S®RAZ
R&S®FSH-Z238
R&S®ZRB?2
R&S®ZRC
R&S®FSH-22

Type
R&S®NRP-Z1]
R&S®NRP,
R&S®NRP-Z
R&S®NRP-723

Order No.

1109.4487.00
1300.5401.00
1300.5430.02
0358.5414.02
0358.5714.02
1300.7740.02
0373.9017.52

1039.9492.52
04 C 02

71506.02
37.8002.02

1137.8502.02
1168.8004.02
1138.0005.02
1138.2008.02
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Frequency
Frequency range R&S®FSL3 9 kHz to 3 GHz
R&S°FSL6 9 kHz to 6 GHz
Frequency resolution 1Hz
Reference frequency, internal, nominal
Aging per year 1x10°
Temperature drift 0°Cto +50 °C 1%x10°

Reference frequency, internal, nominal R&S®FSL-B4 OCXO reference frequency
option

Aging per year

Temperature drift 0°Cto+50 °C

Frequency readout
Marker resolution
Uncertainty

Frequency counter resolution
Count uncertainty S/N > 25 dB

Frequency span
Span uncertainty

Spectral purity SSB phase noise §:% f =500 MHz

Carrier offset 1 kHz typ. =95 dBc (1 Hz)
<-98 dBc (1 Hz), typ. —103 dBc (1 Hz)

10 kHz
10 <-98 dBc (1 Hz), typ. —105 dBc (1 Hz)
1 % @ <-115 dBc (1 Hz), typ. —120 dBc (1 Hz)

Sweep time

Sweep time 1 ys to 5 ps in 125 ns steps
5 ps to 16000 s in 5 % steps
( 2.5 ms to 5 s/Hz x span
<> . < span £ 1.5 GHz 2.5 ms to 16000 s
% span < 3 GHz 5 ms to 16000 s
3 GHz 10 ms to 16000 s
Uncertainty =0Hz nominal 0.1 %
an = 10 Hz nominal 3 %

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raesenﬂ%%ilg‘élnépectmm Analyzer
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Resolution bandwidths

Sweep filters
Resolution bandwidths

Resolution bandwidth uncertainty
Resolution filter shape factor 60 dB : 3 dB

EMI filters
6 dB bandwidths

Bandwidth uncertainty
Shape factor 60 dB : 3 dB

FFT filters
3 dB bandwidths

Bandwidth uncertainty
Shape factor 60 dB : 3 dB

Channel filters
Bandwidths

Video bandwidths
Demodulation bandwidth

Level

Display range

Maximum rated input le %
DC voltage

CW RF power
Peak RF power

Intermodulation
Third-order intermodulation

Second harmonic intercept (SHI)

4 R&S®FSL Spectrum ?n lylee '

300 Hz to 10 MHz (-3 dB) in

1/3 sequence

10 Hz to 10 MHz (-3 dB) in 1/3 sequence
20 MHz (-3 dB) additionally

nominal <3 %

nominal <5 (Gaussian type filters)

R&S°FSL-B7 option
zero span

9 kHz, 120 kHz, 1TMHz
200 Hz, 9 kH¢, X120 kHz, TMHZz

nomina@
nominal

to 30 kf 'sequence
Hz<6 30 kH sequence

R&S®FSL-B7 option

analyzer mode

R&S°FSL-B7 option

300; 500 Hz;
1;1.5; 2; 2.4; 2.7; 3; 24, ;6;8
10; 12.5; 14; 15; 16; 18 REZZ /20, 21@RRC); 25; 30; 50; 100; 150; 192; 200; 300;
500 kHz <>

.3 gf@) 4.096 (RRC); 5 MHz

100 Hz, 200 Hz additionally

1 Hz to 10 MHz in 1/3 sequence
nominal 20 MHz

displayed noise floor to +20 dBm

50 V

30 dBm (=1 W)

36 dBm (=4 W)<3s
150 V

10 mWs

nominal +5 dBm

10 ps
0 dB RF attenuation, f > 200 MHz

intermodulation-free dynamic range,
level 2 x =20 dBm, reference level

—10 dBm
fin < 30 MHz >54 dBc (TOI +7 dBm, typ. +12 dBm)
fin =2 30 MHz >60 dBc (TOI +10 dBm, typ +18 dBm)

fin = 20 MHz to 3 GHz nominal 35 dBm

IEC, ANSI, NCSL, MIL-STD by www.raeservices.corq,elrsion 05.00 . June 2007
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Displayed average noise level

Immunity to interference
Image frequency

Intermediate frequency
Spurious response, inherent
Spurious response
Spurious response

Spurious response

Spurious response
at mixer level <—10 dBm

Linear level axi
Number of traces

2 .
&referenc§

(spur g\Y 375 MHz — 2 x f, )

<>% refe dTo harmonic of first LO

0 dB RF attenuation, termination 50 Q,

RBW = 1 kHz, VBW = 1 Hz,
sample detector, log scaling,
tracking generator OFF, normalized to
1 Hz
frequency, preamplifier = OFF

9 kHz to 1 MHz

1 MHz to 10 MHz

10 MHz to 50 MHz

50 MHz to 3 GHz

3 GHz to 5 GHz

5 GHz to 6 GHz
frequency, preamplifier = ON

9 kHz to 1 MHz

1 MHz to 10 MHz

10 MHz to 50 MHz

50 MHz to 3 GHz

3 GHz to 5 GHz

5 GHz to 6 GHz
frequency, preamplifier = ON, typ

500 MHz

1 GHz

3 GHz

6 GHz

ur QN% — 3579.1875 MHz)

Level display
Logarithmic Iev@

Trace detectors

Number of measurement points

Trace functions

Setting range of reference level

Units of level axis

Version 05.00, June 2007

default value
range

logarithmic level display

linear level display
logarithmic level display
linear level display

<-100 dBm
<-115dBm

1 Hz)
1 Hz)
)

(

(
<-130 dBm (1 Hz

(

<-140 dBm (1 Hz)

<—60 dBc, typ. —80 dBc
<-60 dBc, typ. —80 dBc
typ. —60 dBc

<—60 dBc, typ. —80 dBc

<-90 dBm

<-60 dBc
typ. <-70 dBc
typ. —60 dBc

typ. <-60 dBc

10 dB to 100 dB

0 % to 100 %/10 divisions

4

max peak, min peak, auto peak, sample,
RMS, quasi peak, average

501

125 to 32001

in steps of about a factor of 2
clear/write, max hold, average, min hold,
view

—80 dBm to 20 dBm

in steps of 2 dB, 5 dB or 10 dB

—80 dBm to 20 dBm, 0 % to 100 %
dBm, dBmV, dBuV, dBuA, dBpW

pV, mV, V, uyA, mA, A, pW, nW, pW, mw,
W

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raeserv’j&mnépectmm Analyzer
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Level measurement uncertainty
95 % confidence level, +20 °C to +30 °C,
S/N > 16 dB, 0 dB to =50 dB from
reference level

10 MHz < f< 3 GHz <0.5dB
3GHz<f<6 GHz <0.8 dB
Absolute uncertainty at reference <0.3dB

frequency
Frequency response (+20 °C to +30 °C) f<3 GHz

3GHz <f<6 GHz

<0.5 dB, typ. 0.3 dB
<0.8 dB, typ. 0.3 dB
<0.3dB

<0.1 dB nomipal
S
=~

Attenuator uncertainty
Uncertainty of reference level setting

Display nonlinearity
Logarithmic level display S/N > 16 dB

0 dB to -50 dB

Bandwidth switching uncertainty

Trigger functions

Trigger
Trigger source
External trigger level

1/Q data

Interface

mC
o
®
X
=
@
35
>
L
_I_.I
°
]
=
@
=

R&S®FSL-B1

LAN or GPIB
max. 512 ksample | and Q
10 kHz to 65.8 MHz

Memory length
Sample rate

Signal bandwidth 20 MHz
Inputs and outputs
RF input
Impedance 50 Q
Connector N female
VSWR
<> nominal 1.2
nominal 1.5

Input attenuator 0 dB to 30 dB in 5 dB steps

AF output
Connector

Output impedance
Open-circuit voltage

3.5 mm mini jack
<100 Q
up to 1.5V, adjustable

Tracking generator
Tracking generator
Output level
Frequency range
Dynamic range

N female, 50 Q

—20 dBm to 0 dBm in 1 dB steps
1 MHz to 3 GHz/6 GHz

RF attenuation = 0 dB, source power 0 dBm

models .13 and .16 only

10 MHz to 2 GHz nominal 80 dB
2 GHz to fmax nominal 60 dB
Reverse power
DC voltage 50 V
CW RF power 30 dBm (=1 W)
Max. pulse voltage 150 V
Max. pulse energy (10 ps) 10 mWs

R&S®FSL Spectrur’t\1l I?na

6

T

lyzer’
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External reference

Connector BNC female, 50 Q
Input level 0 dBm to +10 dBm
Output level with R&S®FSL-B4 typ. 0 dBm
Frequency 10 MHz £5 ppm

External trigger/gate input
Connector BNC female, 50 Q
Input level TTL compatible

Probe power
+15V DC, -12.6 V DC and ground,
max. 150 m minal

o

Version 05.00, June 2007N|ST’ ISO’ IEC, ANSI’ NCSL’ MIL-STD by WWW'raeserV&%%%ﬂnépectrum Analyzer 7



To receive a calibration and/or repair quote-RMA from R.A.E. Services Inc.
Click here>> www.raeservices.com/services/quote.htm

General specifications

Remote control
LAN interface

IEC/IEEE bus (GPIB) R&S®FSL-B10

Display
Resolution
Pixel failure rate

Mass memory
Mass memory

Data storage

Temperature
Operating temperature range
Permissible temperature range
Storage temperature range
Climatic loading

Mechanical resistance
Vibration sinusoidal

10/100BaseT, RJ-45
SCPI 1997.0

640 x 480 pixels
<2x107

flash disk (internal), USB memory stick

(not supplieg
>500 i f Renksettings and traces

95 % relative humidity

@0068-2-6
60068-2-64

random
Shock O @40 g shock spectrum,
in line with MIL-STD-810E, method 516.4

Power supply O

Input voltage range, AC, nominal
AC supply frequency
Input current, AC

Input voltage range, DC, nominal SL-B30 @
Input current, DC FSL-B @
Power consumption

Safety <>

N
@@?@

Dimensions (W x H x D) with handle

R

without handle

Weight without options
with battery pack

procedure 1, IEC 60068-2-27

100 V to 240 V
50 Hz to 400 Hz
09At003A
10Vto28V
8.0At022A
typ. 45 W, max. 65 W with all options
IEC 61010-1, EN 61010-1, UL 61010B-1,
CSA C22.2 No. 1010-1
VDE, GS, CSA, CSA-NRTL
in line with European EMC Directive
89/336/EEC and the new EMC Directive
2004/108/EC
including:

- IEC/EN 61326 class B (emission)

- CISPR 11/EN 55011/group 1

Class B (emission)
- IEC/EN 61326 Table A.1 (immunity,
industrial)

408.8 mm x 158.1 mm x 465.3 mm
(16.09 in x 6.22 in x 18.32in)
342.3 mm x 158.1 mm x 367.0 mm
(13.48 in x 6.22 in x 14.45in)
<7 kg (<15.43 Ib)
<8 kg (<17.64 Ib)

Recommended calibration interval 1 year
operation with external reference 2 years
8 R&S®FSL Spectrur’t\1l Iﬁntaly'zer , IEC, ANSI, NCSL, MIL-STD by WWW'raesewlceS'con‘lersion 05.00, June 2007
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R&S®FSL-B5 additional interfaces

User port
Connector
Output
Input

Noise source control
Connector
Output

IF/video out
Connector
Bandwidth
Output level

IF frequency
Power sensor
Connector

IF/video out
Connector
IF out
Bandwidth

IF frequency

Output level (gain versus RF input)

Video out

Bandwidth

Firmware version >1.50
Output scaling

Output level %
Firmware versi @
Output scaling

Output level

Power sensor
Connector

Version 05.00, June 2007

IF and video out
video out

IF out

@
@@

RBW 20 MHz,
center frequen

S

center frequency 65.8333 MHz, span

0 Hz, resolution bandwidth 300 kHz,
reference level —10 dBm, RF attenuation
0 dB, RF preamplifier = OFF

9-pin D-Sub male
TTL compatible, 0 V/5 V max. 15 mA
TTL compatible, max. 5V

BNC female
0V/28 V, max. 100 mA, switchable,
supply for noise source

e (op i),

hEM eforsupported
RKE-Lxf Jower sensors

&

ale, 50 Q

approx. 10 MHz (3 dB)

approx. 20 MHz (10 dB)
17.45833 MHz (nominal) +2 MHz,
dependent on center frequency

() HZ, SF@&
RF pregpp = OFF, span 0 Hz, RBW 20 MHz

approx. +3 dB
approx. —1 dB
approx. —7 dB

equal to VBW setting, max RBW/2

log scaling with display scale set to log,
lin scaling with display scale set to lin

uency >10 MHz, span 0 Hz, signal at reference level and center frequency

1V £10 % (open circuit) (nominal)
200 mV £10 % (open circuit) (nominal)

linear
approx. 170 mV (open circuit),

6-pin LEMOSA female for supported
R&SPNRP-Zxx power sensors

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raeserv’j&mnépectmm Analyzer
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R&S®FSL-K7 AM/FM/¢M measurement demodulator

Measurement of analog modulation signals

Demodulation bandwidth

Recording length
Recording time

Display

AF (modulation frequency)
Range

Resolution
Measurement uncertainty
AF filters

Lowpass

Highpass
Deemphasis

AM demodulation
Measurement range
Modulation depth uncertainty
Residual AM

maximum
demodulation bandwidth
100 Hz
6.4 kHz
12.5 kHz
1.6 MHz
3 MHz
5 MHz
8 MHz
10 MHz
18 MHz

frequency versus time (FM), amplitude versu
RF power versus time, RF spectrum (FFT

O RF F input level >
(RF atenyation/dB — 30) dBm

Distortion % AF < 100 kHz

FM rejection MHz and

FM demodulatio
Measurement range
Deviation uncertainty

Residual FM

Distortion

AM rejection

10

frequency deviation
AF <1 MHz and
AF + deviation < 0.5 x demodulation
bandwidth
demodulation bandwidth < 100 kHz,
RMS, RF input level >
(RF attenuation/dB —30) dBm
RF <1 GHz
RF =3 GHz
10 Hz < AF <100 kHz,
deviation < 400 kHz
100 Hz < AF <1 kHz,
modulation depth 50 %

R&S®FSL Spectrur’t\1l Iﬁntaly'zer '

100 Hz to 6.4 kHz, binary steps

12.5 kHz to 1.6 MHz, binary steps

3 MHz, 5 MHz, 8 MHz, 10 MHz, 18 MHz
512 ksample

3276.8 s
51.2s
26.6 s
200 ms
100 ms
50 ms
25 ms

ime (pM),
)
S odulation

rrier), THD, SINAD

3 kHz, 15 kHz, 150 kHz,

5 %, 10 %, 25 % of demodulation
bandwidth

50 Hz, 300 Hz

25 ps, 50 ps, 75 ps, 750 ps

0 % to 100 %
<3 % of reading + residual AM
0.2 %

0.3 %
typ. 1 % + residual AM

<9 MHz
<3 % of reading + residual FM

150 Hz
200 Hz
0.3%

30 Hz
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oM demodulation
AF

Measurement range
Residual oM

Carrier power versus time

Display range
Measurement uncertainty

Maximum dynamic range
Display linearity

AF spectrum
Span
Resolution bandwidth

RF spectrum

Span

Resolution bandwidth
Shape factor

Modulation distortion
Measurement functions
Measurement range

Resolution
Measurement uncertainty
AF frequency range

Trigger
Trigger functions

Version 05.00, June 2007

phase deviation

demodulation bandwidth < 100 kHz, RMS,

RF =1 GHz, highpass 300 Hz,
RF input level > (RF attenuation/dB
— 30 dBm)

unmodulated carrier, S/N > 16 dB,
RF: 50 kHz to 3 GHz
demodulation bandwidth 200 kHz
S/N > 16 dB

60 dB/3 dB

Click here>> www.raeservices.com/services/quote.htm

<5 MHz,

max. 0.5 x demodulation bandwidth
<1000 rad

5 mrad

noise floor to +20 dBm

typ. 1 dB
typ. 75 d%

@i 0 10 MHz

§ nominal

THD, SINAD
—100 dB to 0 dB
0.01 dB

typ. 0.5 dB

10 Hz to 5 MHz

RF level, AM, FM, oM demodulation

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raesenﬂ%mnépectmm Analyzer
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R&S®FSL-K8 Bluetooth® TX measurements

The specifications below are based on the data sheet specifications of the R&S®FSL spectrum analyzer and have not been checked
separately. Specifications apply under the following conditions: Unless otherwise stated, these specifications are with RF input
level +20 dBm to —40 dBm within the Bluetooth® band (ISM) 2400 MHz to 2483.5 MHz and default settings.

Output power

Measurements average and peak power in line with
Bluetooth® RF test specification 2.0.E.3,
5.1.3

Level range —40 dBm to + 20 dBm

Level uncertainty <0.7 dB

Packet type longest supgdrted (DH1, DH3, DH5)

Payload PRBS

Synchronization 3 % code

Trigger efnal, fry

Modulation characteristics
Measurements

Deviation range
Deviation uncertainty signal level >-25 dBm, 10 averag

Gj" HOD
2
Packet type gufpported (DH1, DH3, DH5)
Payload 4
Synchronization access code
Trigger 0% IF power, external, free run
Initial carrier frequency tolerance (ICFT) @ &
@ & ICFT in line with Bluetooth® RF test

Measurements
specification 2.0.E.3, 5.1.10

Measurement range +250 kHz

Measurement uncertainty <3 kHz + carrier frequency x reference
error

Packet type DH1 and all supported (DH1, DH3, DH5)

Payload PRBS9

Synchronization access code
Trigger <> & IF power, external, free run

Carrier frequency drift
Measurements carrier frequency drift in line with
Bluetooth® RF test specification 2.0.E.3,
5.1.11 drift/packet and drift/50 ps

Measurement ra +250 kHz

Uncertainty signal level >-30 dBm <5 kHz

Packet type all supported (DH1, DH3, DH5)

Payload 10101010

Synchronization access code

Trigger IF power, external, free run

Adjacent channel power (ACP)

Measurements adjacent channel power in line with
Bluetooth® RF test specification 2.0.E.3,
5.1.8

Level range max. +20 dBm

Packet type DH1

Payload PRBS9

Synchronization none

Trigger external, free run

12 R&S®FSL Spectrur’t\1l Iﬁntaly'zer , IEC, ANSI, NCSL, MIL-STD by WWW'raesewlces'corr‘lersion 05.00 , June 2007
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EDR relative TX power
Measurements

Measurement range
Level uncertainty
Packet type
Payload
Synchronization

Trigger

EDR frequency stability
Measurements

Measurement range
Uncertainty

Packet type
Payload
Synchronization
Trigger

EDR modulation accura
Measurements

Uncertainty
Packet type
Payload

Synchronization

Trigger

Synchronizatio
Trigger

EDR in-band spurious e
Measurements

Level range
Packet type
Payload
Synchronization
Trigger

Version 05.00, June 2007

EDR differential phase enc : @
Measurements %

Packet type %

Payload @ PRBS9

Click here>> www.raeservices.com/services/quote.htm

GFSK and DPSK power in line with
Bluetooth® RF test specification 2.0.E.3,
5.1.12

—40 dBm to +20 dBm

<0.7 dB

2-DHXx, 3-DHXx, 2-EVx, 3-EVx

PRBS9

GFSK access code and DPSK
synchronization sequence

IF power, external, free run

esPoinitial (o), per block (wo)
in line with Bluetooth®

on 2.053, 5.1.13

frequen
and to@

frequency error initial, x reference
signal level > —25 dBm
frequency error per block,
signal level > —25 dBm

-EVX, 3-EVx

a‘ o -/'f external, free run

RMS, peak and 99% DEVM in line with
Bluetooth® RF test specification 2.0.E.3,
5.1.13

<3 %

<8 %

2-DHx, 3-DHx, 2-EVx, 3-EVx

PRBS9

GFSK access code and DPSK
synchronization sequence

IF power, external, free run

cy

bit error detection in line with Bluetooth®
O RF test specification 2.0.E.3, 5.1.14
2-DHXx, 3-DHXx, 2-EVx, 3-EVx

GFSK access code and DPSK
synchronization sequence
IF power, external, free run

adjacent channel power and power
between 1 MHz and 1.5 MHz from carrier
in line with Bluetooth® RF test
specification 2.0.E.3, 5.1.15

max. +10 dBm

2-DHx, 3-DHx, 2-EVx, 3-EVx

PRBS9

gated measurement

IF power, external,

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raeserv’j&mnépectmm Analyzer 13
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R&S®FSL-K20 cable TV measurements

The R&S®FSL-K20 option for the R&S®FSL spectrum analyzer makes it possible to perform measurements on analog and digital
modulated TV signals in cable networks and also simplifies such measurements.

The option includes a software demodulator for analyzing digital TV signals and an internal TV trigger for analyzing analog TV signals.

General
Frequency
Range vision carrier frequency with analog 5 MHz to 1.5 GHz
modulation or carrier frequency with digital
modulation
Selection of measurement frequency a channel table is used selection of acchannel and/or
direct i equency
no channel table is used direct i fteduency

Channel tables
Characteristics The number of channel tables that can be saved
of the instrument.
Max. 400 channels in each channel table.
Channel bandwidths from 0.1 MHz to 1Q.M

ory capacity

<
)

x

o
=}
3

o

a
=
o

=
o

5

1)

&
o

>

o
[

=

S
»

@

@,
Q

be present in each
channel table. The modulation channel automatically

configures each measuremeny.

Channel tables can be generated a dited on, i ment at any time.
The most important standard chanhgl fables lation standards are included.
Manual measurements Operation is also posﬂ&a jtRout channel @ in which case the user must select
the measurement parsmeters.
Y
Analog TV %

TV standards
Color system
Sound systems FM 5.5 MONO

FM 5.5/FM 5.742
FM 5.5/ NICAM 5.85
FM 6.5 MONO

FM 6.5/ FM 6.742
FM 6.5/ FM 6.258
FM 6.5/ NICAM 5.85
FM 6.0 MONO

FM 6.0 / NICAM 6.552
AM 6.5 MONO

AM 6.5/ NICAM 5.85
FM 4.5 MONO

FM 4.5/FM 4.724

FM 4.5 BTSC
FM 4.5 EIA-J
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Measurements
Spectrum active channel/signal spectrum
Carriers vision carrier frequency and level absolute; display of
deviation from nominal values
one or two sound carriers frequency and level relative to vision
carrier; display of deviation from nominal
values
CIN carrier to noise; peak level of vision carrier relative to noise in selectable bandwidth;
noise floor correction can be activated
channel switched ON in-service mode, measurement next to
signal
channel switched OFF off-service moge
channel switched ON, no scrambling
CSO composite second order (beat); peak level of visi
intermodulation product; noise floor correction capf b
channel switched OFF
channel switched ON, no scrambling,
unmodulated video line present
CTB composite triple beat; channel switched
third-order intermodulation prody<t; ™
Video scope no scrambling, SWT = 25 us g 1@ U5
offset = -50 ys to +50 ps ve iRg
Vision modulation white-reference test line, no scra mo n depth and residual carrier of
dfrcarrier
Hum no scrambling 4/0 lation depth of unwanted AM,
0 @modulation frequency <1 kHz
Analog TV measurement ranges a asu %It uncertainty
Standards s refeqtd amedulated TV signal in line with the PAL B/G
riers are MHz and 5.742 MHz relative to the vision carrier, each
: kHz. rrier frequency range: 10 MHz < f< 1.5 GHz.
Measurements
Carriers

Vision carrier power, absolute
Vision carrier frequency offset

sion c 6 dB typ. <0.5 dB
gquency-QKsét]/< 10 kHz *(vision carrier frequency x reference
uncertainty + 0.5 Hz)
Sound carrier 1 power, reJQt S/N ({9 arrier 1) > 16 dB typ. <0.7 dB
Intercarrier 1 frequenc % | inter 1 frequency offset| <100 Hz | %(intercarrier 1 frequency offset x

i
Whd carrier 1) > 25 dB reference uncertainty + 0.5 Hz)

Sound carrier 2 powep+e ound carrier 2) > 16 dB typ. <0.7 dB
Intercarrier 2 frequeh@y Rffdeg \Ntercarrier 2 frequency offset| <100 Hz | #(intercarrier 2 frequency offset x
/N (sound carrier 2) > 25 dB reference uncertainty + 0.5 Hz)

C/N channel with vision carrier peak power —2 dBm; noise-reference bandwidth = 4 MHz;

carrier and noise with 0 dB attenuation

C/N (off-service preamp = OFF C/N < 54 dB, typ. <1 dB
C/N <59 dB, typ. <3 dB
preamp = ON for noise measurement C/N <69 dB, typ. <1 dB

CIN < 74 dB, typ. <3 dB

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raeserv’j&mngpectmm Analyzer
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Digital TV

QAM demodulator
Standards

Measurements
Spectrum
Overview

Constellation
Modulation errors

Channel analysis

Channel power
APD

CCDF

Demodulator

user-configurable, block-based, open-loop software demodulator
J.83/A (DVB-C Europe)

J.83/B (US cable)

J.83/C (Japanese cable)

active channel/signal spectrum

result table, zoom of individual parameters possible
modulation error rate (peak and RMS value)

error vector magnitude (peak and RMS value)
frequency offset

symbol rate offset

color constellation diagram with zoom capability
result table, zoom of individual parameters possibleo
amplitude imbalance %
quadrature error
carrier suppression
phase jitter
modulation error rate (peak and RMS value @
error vector magnitude (peak and RM
—20 x symbol duration to pag ud@annel impulse response,
+100 x symbol duration
measurement of channel powe
amplitude probability distribution, Sgecral chann@s

, 10 MHz

(5 MHz, 6 MHz, 7 MHZ 8 )
complementary cum a@l distribution fundtios/ gpecial channel filters

G
Digital TV measurement ranges ar@asut@ uncertainty

Adjustable symbol rate
Permissible symbol rate error
Permissible frequency error
Modulation formats
Equalizer
Receive filter
Measurements
Overview

MER

©

TV analyzer

Standards
Measurements
Tilt

16  R&S°FSL Spectrur’t\1l I§n1;

D
>

lyzer’

& 0.1 MHz to 7.15 MHz
£ typ. £0.1 %
typ. 30 kHz
@ 4/16/32/64/128/256/512/1024
‘actionally spaced; taps from —5 symbols to +25 symbols

roll-off factor = 0.12/0.13/0.15/0.18

r ff factor = 0.15, typ. residual MER rms greater (95 %) than

symb e = 6.9 MHz, equalizer OFF,

RQKLESL-B4 OCXO option
2t 200 MHz, 400 MHz, 600 MHz, 800 MHz | 42.0 dB, 39.2 dB, 38.6 dB, 41.6 dB

»6QAM, roll-off factor = 0.12, typ. residual MER rms greater (95 %) than
symbol rate = 5.3605369 MHz, equalizer
OFF, R&S®FSL-B4 OCXO option
at 200 MHz, 400 MHz, 600 MHz, 800 MHz | 42.3 dB, 40.8 dB, 39.3 dB, 41.9 dB

w®

see “Analog TV” and “Digital TV”

Display of the power of many channels versus frequency allows level differencesttilt to
be detected. Channels are selected by specifying the frequency range and/or
modulation characteristics.
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R&S®FSL-K30 application firmware for noise figure and gain

measurements
Frequency
Frequency range R&S®FSL3
R&S®FSL6
Measurement bandwidth R&S°FSL3/6

R&S®FSL3/6 with R&S®FSL-B7 option

Noise figure and gain measurement

Noise figure
Measurement range
Resolution
Accuracy instrument uncertainty (95 % confidence
level)
frequency range 100 kHz to 10 MHz
measurement with external pre
(gain 50 dB, noise figure <54d
<10 kHz, DUT noise figure
1 dB to 10 dB and gain >10 dB
frequency range 10 Mpz<p 6 GHz
measurement with extekrahp
(gain 30 dB, noise quUIEFS uB),
RBW 1 MHz, DUT ndige f'ur@
1 dB to 10 dBard gain >10 d
Gain
Measurement range
Resolution
Accuracy <> freqq@ricy¥afige 100 kHz to 10 MHz

meagPrement with preamplifier (gain
B, noise figure <5 dB),

W <10 kHz

quency range 10 MHz to 6 GHz
measurement with preamplifier (gain
30 dB, noise figure <5 dB),

RBW 1 MHz

Spectrum analyzer
Noise source supply via 28 V connector on rear panel of
R&S°FSL

recommendation

frequency range 100 kHz to 3/6 GHz

Noise source
Preamplifier , external

Version 05.00, June 2007
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100 kHz to 3 GHz
100 kHz to 6 GHz

300 Hz to 10 MHz (-3 dB) in 1/3 sequence
10 Hz to 10 MHz (-3 dB) in 1/3 sequence

0 dB to 60 dB
0.01dB

0.2dB

0.2dB

R&S®FSL-B5

noisecom NC346
gain approx. 30 dB, noise figure max. 5 dB

17
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R&S®FSL-K91 WLAN 802.11a/b/g/j OFDM analysis
(IEEE 802.11a, IEEE 802.11g OFDM, IEEE 802.11j)

Frequency
Frequency range
RF input R&S°FSL3
R&S°FSL6
Frequency setting
Level
Level range RF input
Level setting
Signal acquisition
Supported standards
Modulation format
Demodulator setting
Capture length continuous ’
IEEE 802.11a, j
IEEE 802.11 0
Number of bursts that can be analyzed manual

Result length PVT, spectru

.

arrier,
rsus carrier

, a , signal field
Burst length mber of data

Triggering

Result display

Result list

ean/max
n/mean/max

Power versus time
EVM
Error versus preamble

Spectrum

18  R&S°FSL Spectrur’t\1l Iﬁntaly'zer '

10 MHz to 3 GHz
10 MHz to 6 GHz
frequency
channel number

autoraAToR
%

 802.11g (OFDM),
0 MHz), IEEE 802.11]

4 usto 15 ms
24 ysto 11.9 ms
1to 10922
capture length, 1 to 10922 bursts or gate
length
capture length, 1 to 10922 bursts

1 to 1366 data symbols

free run, IF power, external

EVM all carriers

EVM pilots

EVM payload

1/Q offset

GAIN imbalance

quadrature error

center frequency error

symbol clock error

mean burst power

crest factor

full burst

rising/falling edge

EVM versus symbol

EVM versus carrier

frequency error versus preamble
phase error versus preamble
spectrum mask (IEEE & ETSI),
ACP (IEEE 802.11j: abs/rel), spectrum
FFT

spectrum flatness

IEC, ANSI, NCSL, MIL-STD by www.raeservices.corq,elrsion 05.00 . June 2007
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Constellation constellation diagram
constellation versus carrier
Statistics bit stream
signal field
CCDF
Limit check values in line with standard result list
EVM
spectrum mask
ACP

Adjustable parameters
Pilot tracking phase ON/

Channel estimation data 0
preauats

Measurement uncertainty @
Residual EVM level =23 dBm to +30 dBm @

average of 20 bursts
f=2.4 GHz or 5 GHz <>
channel estimation = data —3@

channel estimation =pxeamble
Frequency error

Lock range 465 ppm
Uncertainty 0 1 Hz + reference frequency uncertainty

Level uncertainty test of spectrum 0.2dB
output power

f<3 Gl 0.5dB

H z 0.8 dB

Al 0.5dB

Spectrum flatness % % 0.5dB

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raesenﬂ%mnépectmm Analyzer
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DSSS/CCK/PBCC analysis (IEEE 802.11b, IEEE 802.11g CCK)

Frequency
Frequency range
RF input R&S®FSL3 20 MHz to 3 GHz
R&S°FSL6 20 MHz to 6 GHz
Frequency setting frequency
channel number
Level
Level range RF input —60 dBm to +30 dBm
Level setting autorange

Signal acquisition

Supported standards
Modulation format

Demodulator setting

Capture length continuous
Number of bursts that can be analyzed manual
Result length PVT, spectrum FFT, "

EVM versus symbol and v&2
constellation vergug symbo

bit stream %
PLCP header
Burst length automatic/d \ f nu of data 1 to 4095 bytes
symg)
my
Triggering @ @@ free run, IF power, external
O% @
NS
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Result display

Result list

Power versus time
EVM
Error versus preamble

Spectrum

Constellation
Statistics

Limit check

Adjustable parameters

Tracking

Measurement uncertainty

Residual EVM

Frequency error
Lock range
Uncertainty

Level uncertainty ﬁ%

Version 05.00, June 2007

min/mean/max
min/mean/max

values in line with standard

test ectftum mask
r

GHz

GHz <f<6 GHz

ACPR

O @phase ON/OFF
% timing ON/OFF

peak vector error
burst EVM

1/Q offset

gain imbalance
quadrature error
center frequency error
chip clock error
rise time

fall time

mean burst power
peak burst power
crest factor

r@te ation dig \
. O

it aY

resul 'st,ﬁ?wer versus time, EVM,
Sp! ask, ACP

level ON/OFF

1.8 %

+0.6 MHz
1 Hz + reference frequency uncertainty
0.2dB

0.5dB
0.8dB
0.5dB

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raesenﬂ%%ilg‘élnépectmm Analyzer
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R&S®FSL-K92 WiMAX IEEE 802.16 OFDM analysis
(IEEE 802.16-2004, 802.16-2004/Cor1-2005)

Frequency

Frequency range

Frequency setting
Sampling rate f

Level

Level range
Level setting

Signal acquisition
Supported standards

Capture length
Number of bursts that can be analyzed
Result length

Burst length

Trigger modes

Result display

Result list

Power versus ti

Constellation

Statistics

EVM
Error versus preamble
Spectrum

"In line with [1] IEEE 802.16-2004.

RF input
R&S®FSL3 15 MHz to 3 GHz
R&S°FSL6 15 MHz to 6 GHz
frequency, channel number
1.44 MHz to 20 MHz
RF input
manual

result summary
PVT, spectrum FFT, 'ﬂ.i
EVM versus symbol, &

1 to 2425 data symbols

free run, IF power, external

EVM all carriers
EVM data carrier
EVM pilot carrier, 1/Q offset,
gain imbalance, quadrature error,
frequency error, clock error, mean burst
power, crest factor, RSSI, RSSI standard
deviation, CINR, CINR standard deviation
full burst, start/end, burst view depending
on burst selection
EVM versus symbol, EVM versus carrier
frequency error versus preamble
phase error versus preamble
spectrum mask (IEEE" and ETSI?),
ACP (abs./rel.), spectrum FFT, spectrum
flatness, spectrum flatness difference,
group delay
constellation versus symbol,
constellation versus carrier
CCDF, bit stream
burst summary
modulation format, burst length
[symbols], power, EVM

% In line with [10] ETSI EN 301 021 V1.6.1 (2003-07).

T.1S0, IEC, ANSI, NCSL, MIL-STD b
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Limit check

Adjustable parameters

Frequency band

Sampling rate (Fs),
Channel bandwidth (BW)

Guard period ratio G = Tg/ T,

Link mode

Modulation detection

Modulation format

Subchannelization
Subchannel index

UL physical modifier

Pilot tracking

Channel estimation

Measurement uncertainty
Residual EVM

Frequency error
Lock range
Uncertainty
Level uncertainty

Spectrum flatness

Referen
[1] IEEE 802.16-2004, IEE

Click here>>www raese

ion and/or repair quote-RMA from R.A.E. Services Inc.

values in line wi r'g/tlacne a?gomlservlces’/qlfle%'ﬁ t‘?;‘{“
EVM, 1/Q offset, frequency error, clock
error
spectrum mask
IEEE® ETSI*

predefined bands: offer preset
combinations of sampling rate (fs) and
nominal channel bandwidth (BW) in line
with the standard

unspecified: epable f/BW ratios in line
with the,sta

eters is set, the other

ly setine with the
reque, setting is
143
K, upli @
Njrst beldser, all
, QF@QAM, 64QAM
UL ON/OFF
7Y%
UL it

& ON/OFF, timing ON/OFF,
ON/OFF
& @preamble, payload
G\ of

-34 dB
-35dB

30 ppm
1 Hz + reference frequency uncertainty
0.2dB

0.5dB
0.8 dB
0.5dB
0.5dB

for Local and Metropolitan Area Networks. 1 October 2004.

[2] IEEE 802.16e-2005 and IEEE 802.16-2004/Cor1-2005. 28 February 2006.
Amendment 2: Physical and Medium Access Control Layers for Combined Fixed and Mobile Operation in Licensed Bands and

Corrigendum 1.

[10] ETSI EN 301 021 V1.6.1 (2003-07). Fixed
Point-to-multipoint digital radio systems in

% In line with [1] IEEE 802.16-2004.
*In line with [10] ETSI EN 301 021 V1.6.1 (2003-07).

Version 05.00, June 2007

NIST, ISO, IEC,

radio systems; point-to-multipoint equipment; time division multiple access (TDMA);
frequency bands in the range 3 GHz to 11 GHz.

ANSI, NCSL, MIL-STD by www.raeserv,j&mnépectmm Analyzer
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Ordering information

Designation

Spectrum Analyzer, 9 kHz to 3 GHz
Spectrum Analyzer, 9 kHz to 3 GHz,
with tracking generator

Spectrum Analyzer, 9 kHz to 6 GHz
Spectrum Analyzer, 9 kHz to 6 GHz,
with tracking generator
Accessories supplied

Type Order No.

R&S°FSL3 1300.2502.03
R&S°FSL3 1300.2502.13
R&S°FSL6 1300.2502.06
R&S°FSL6 1300.2502.16

Power cable, quick start guide and CD-ROM (with operating manual and service manual)

Recommended extras

Printed manual (includes operating
manual and service manual)

Options

Designation

Options

OCXO Reference Frequency
Additional Interfaces

TV Trigger

Narrow Resolution Filters
Gated Sweep

GPIB Interface

RF Preamplifier

DC Power Supply

NiMH Battery Pack
Firmware/Software
AM/FM/oM Measurement Demodulator
Bluetooth® TX Measurements
(1.1 and 2.0+EDR)

Power Sensor Support

Spectrogram Measurements
Cable TV and TV Measureme
Application Firmware for No@ Q

Gain Measurements
3GPP FDD BTS Applicati

WLAN IEEE 802,
Firmware
WIMAX IEEE
Firmware
WiIMAX IEEE 802.16 OFDM/
Application Firmware
Upgrade from R&S®FSL-K92
R&S®FSL-K93

R&S®FSL Spectrur’t\1l Iﬁntaly'zer '

24

1300.3338.3

Type Order No.

R&S®FSL-B4 1300.6008.02
R&S®FSL-B5 1300.610802
R&S°FSL-B6 1300.5901 % ye
R&S®FSL-B7 .

R&S°FSL-B8 )

R&S®FSL-B10
R&S®FSL-B22
R&S®FSL-B3

-
yes

yes
yes

1302.0913.02
1301.9675.02
1301.9817.02

1302.0620.02
1302.0094.02
R&S®FSL-K92 1302.0236.02
R&S®FSL-K93 1302.0736.02

R&S®FSL-K92U 1302.0307.02

KN
@

R

ideo out, IF out, noise
source control, AUX port,
R&S®NRP power sensor

requires R&S®FSL-B30

requires R&S®FSL-B5 or
R&S®NRP-Z3/4

requires R&S®FSL-B5 and
preamplifier

see separate
specifications

see separate
specifications
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Recommended extras

Order designation

19” Rackmount Adapter

Soft Carrying Bag

Additional Charger Unit

Matching Pad 75 Q, L section

Matching Pad 75 Q, series resistor 25 Q
Matching Pad 75 Q, L section, N to BNC
SWR Bridge 5 MHz to 3 GHz

SWR Bridge 40 kHz to 4 GHz

SWR Bridge 10 MHz to 3 GHz (incl. open,
short, load calibration standards)

Power sensors supported by the R&S®FSL-K9

Order designation
Average Power Sensor

10 MHz to 8 GHz, 200 mW
Average Power Sensor

10 MHz to 18 GHz, 200 mW
Average Power Sensor

10 MHz to 18 GHz, 2 W
Average Power Sensor

10 MHz to 18 GHz, 15 W
Average Power Sensor

10 MHz to 18 GHz, 30 W
Average Power Sensor

9 kHz to 6 GHz, 200 mW
Thermal Power Sensor

0 Hz to 18 GHz, 100 mW
Thermal Power Sensor

0 Hz to 40 GHz, 100 mW
Wideband Power Sensor

50 MHz to 18 GHz, 100 mW

Version 05.00, June 2007

Type
R&S®ZZA-S334
R&S®FSL-Z3
R&S®FSL-z4
R&S®RAM
R&S®RAZ
R&S®FSH-Z38
R&S®ZRB2
R&S®ZRC
R&S®FSH-Z2

Type
R&S®NRP-Z11

R&S®NRP-Z21
R&S®NRP-222
R&S®NRP-Z23

R&S®NRP-Z24

R&S®NRP-Z91

Order No.

1109.4487.00
1300.5401.00
1300.5430.02
0358.5414.02
0358.5714.02
1300.7740.02
0373.9017.52
1039.9492.52
1145.5767.02

1138.0005.02

1138.2008.02

1137.9009.02
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